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First-trimester uterine artery Doppler: does it matter
if the bladder is full or empty?

Ayflegül Özel , Cihat fien
Perinatology Clinic, Department of Gynecology and Obstetrics, Cerrahpafla Faculty of Medicine, ‹stanbul University-Cerrahpafla, ‹stanbul, Turkey 

İDİD

Introduction

The numbers of the studies for the prediction of various
conditions in the first trimester such as preeclampsia and
fetal growth restriction associated with the poor gesta-
tional outcomes have increased rapidly as the first-
trimester aneuploidy screening has become a standard
part of the gestational follow-up. It is considered that the
underlying pathology of both preeclampsia and fetal

growth restriction is the insufficient trophoblastic inva-
sion of the myometrial part of the spiral arteries.[1,2]

There are studies in the literature investigating the uter-
ine artery Doppler for the prediction of early-onset
preeclampsia.[3–5] However, there is limited number of
studies investigating the factors affecting uterine artery
flow.[6,7] In the studies describing the accurate and prop-
er measurement technique, no opinion was expressed

Özet: ‹lk trimester uterin arter Doppleri: 
Mesanenin dolu ya da bofl olmas› fark eder mi?
Amaç: ‹lk trimester taramas›nda mesanenin dolu olma durumu-
nun uterin arter Doppler parametrelerine etkisini araflt›rmay›
amaçlad›k. 

Yöntem: Prospektif olarak dizayn edilmifl bu çal›flmaya klini¤imi-
ze ilk trimester anöploidi taramas› için baflvuran 51 gebe kat›ld›.
Bilateral uterin arter Doppler de¤iflkenleri ilk olarak mesane dolu
iken ölçüldü. ‹kinci ölçüm ise mesanenin hemen boflalt›lmas›n› ta-
kiben ayn› klinisyen taraf›ndan yap›ld›. 

Bulgular: Hastalar›n ortalama gebelik haftas› 12.5±0.7 olarak bulun-
du. Dolu mesane ile birlikte ortalama uterin arter pulsatilite indeksi
(UtA PI), sa¤ ve sol her iki tarafta da 1.80±0.65 olarak bulundu. Bofl
mesane ile birlikte yap›lan ölçümde ortalama UtA PI sol tarafta
1.77±0.58, sa¤ tarafta 1.71±0.59 olarak bulundu (s›ras›yla p=0.512 ve
p=0.503). 

Sonuç: ‹lk trimesterde anöploidi taramas› s›ras›nda preeklampsi
taramas› yaparken mesanenin dolu olmas› uterin arter Doppler de-
¤iflkenlerini etkilememektedir. 

Anahtar sözcükler: Mesane hacmi, ilk trimester tarama, uterin ar-
ter Doppleri.
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Abstract

Objective: We aimed to investigate the impacts of the bladder
fullness on the parameters of first-trimester uterine artery
Doppler. 

Methods: Fifty-one pregnant women, who admitted to our clinic for
the first-trimester aneuploidy screening, participated in this prospec-
tive study. Bilateral uterine artery Doppler parameters were first
measured when the bladder was full. The second measurement was
carried out by the same clinician right after the bladder was emptied. 

Results: The mean weeks of gestation of the patients were 12.5±0.7.
With the full bladder, the mean uterine artery pulsatility index (UtA
PI) was 1.80±0.65 on both right and left sides. In the measurements
carried out when the bladder was empty, UtA PI was 1.77±0.58 on the
left side and 1.71±0.59 on the right side (p=0.512 and p=0.503, respec-
tively). 

Conclusion: Bladder being full when performing preeclampsia
screening during first-trimester aneuploidy screening does not
affect the parameters of uterine artery Doppler. 

Keywords: Bladder volume, first-trimester screening, uterine artery
Doppler.
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about bladder whether it should be full or empty.[8,9] Full
bladder may lead to the increase in Doppler indices asso-
ciated with the stretch in uterine arteries. There are two
studies in the literature performed on pregnant and non-
pregnant women which investigate the impact of bladder
fullness on the indices of uterine artery Doppler.[10,11] In
our study, we aimed to investigate the impacts of the
bladder fullness on the parameters of uterine artery
Doppler in pregnant women.

Methods
Fifty-one pregnant women, who admitted to our clinic
in 2017 for the first-trimester aneuploidy screening,
participated in our study. The pregnant women with
hypertension, diabetes or vasculopathy, multiple preg-
nancies and pregnant women who were on anticoagu-
lant medication were excluded from the study. The
approval of ethics committee for this prospective study
was obtained from the Ethics Committee of
Cerrahpafla Faculty of Medicine with the approval
number 04/10/2017-368029. Informed consents of all
participants were obtained before the study and the
principles of the declaration of Helsinki were followed.
All ultrasound examinations were performed by the
same clinician using Voluson Expert 10 (GE
Healthcare Technologies, Chicago, IL, USA) with 2.0-
8.0 MHz transabdominal probe. While the first meas-
urement for bilateral uterine artery Doppler parame-
ters was carried out when the patients were in need to
urinate (with full bladder), the second measurement

was carried out right after the patients urinated.
Uterine artery Doppler measurement was carried out
by imaging both sides of uterine arteries through color
Doppler function by obtaining the image of the trans-
abdominal midsagittal cervical canal and moving the
probe towards the right and left sides slowly. When
performing pulsed Doppler, the sample interval was set
to 2 mm where the angle of insonation was less than
30° and at least 3 consecutive wavelengths were
recorded (Figs. 1a and b).

When the bladder was full, the maximal width,
length, and anterior-posterior (height) diameters were
measured transabdominally. The formula of length x
width x height x 0.52 was used to calculate the bladder
volume[12] (Figs. 2a and b).

SPSS 20.0 package software (SPSS Inc., Chicago,
IL, USA) was used for statistical analysis. The confor-
mation of parameters to the normal distribution was
analyzed by Kolmogorov-Smirnov test. Due to the
conformation of parameters to the normal distribution,
paired t test was used for the comparison of the meas-
urements carried out when bladder was full and empty.
McNemar test was used to compare notches in the
uterine arteries. A p-value <0.05 was considered statis-
tically significant.

Results
The clinical characteristics of the cases are shown in the
Table 1. The mean weeks of gestation of the patients
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Fig. 1. Right uterine artery Doppler measurements with (a) full and (b) empty bladder. 

a b



were 12.5±0.7. Mean left and right UtA PI measured
with full bladder was 1.80±0.65. Mean UtA PI measured
with empty bladder was 1.77±0.58 on the left side and
1.71±0.59 on the right side. There was no statistically
significant difference between the measurements with
full and empty bladders for the left and right sides
(p=0.512 and p=0.503, respectively). Similarly, there was
no statistically significant difference in the mean uterine
artery resistance indices on the left and right sides
(p=0.562 and p=0.713, respectively) (Table 2 and Figs.
3a and b). No difference was found in terms of the early
diastolic notch presence when bladder was full or empty
(left side p=0.180, right side p=1.00). The mean volume
of the full bladder was 247.3±19.1 ml. The length of
cervix was measured longer in a statistically significant
way when the bladder was full (40.3±6.9 mm when the
bladder was full, 34.7±3.8 mm when the bladder was
empty, p=0.000).

Discussion
Uterine artery Doppler flow may be affected by the hor-
monal changes in the menstrual cycle, maternal heart
rate, blood pressure and various medications.[13] In our
study, we investigated if bladder being full or empty has
any impact on the first-trimester uterine artery Doppler
measurement. We showed that full bladder did not
change uterine artery Doppler indices.

In recent years, the number of the studies, in which
the first-trimester uterine artery Doppler measure-

ments may predict the quality and quantity of uterine
artery flow in the following phases of pregnancy and
can be used in the prediction of associated pregnancies
with high risk, has increased. Uterine artery Doppler
examination can easily be performed transabdominally
during first-trimester aneuploidy screening. Bladder
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Fig. 2. (a, b) Measurements of bladder volume.  

a b

Table 1. The clinical data of the patients (n=51). 

Age (year) (mean±standard deviation) 30.3±5.6

BMI (kg/m2) (mean±standard deviation) 23.9±4.2

Week of gestation (mean±standard deviation) 12.5±0.7

Nulliparity (n, %) 18, 35.3

Smoking (n, %) 2, 3.9

Pregnancy by ART (n, %) 4, 7.8

ART: Assisted reproduction techniques; BMI: Body mass index. 

Table 2. The comparison of the measurements performed with full
and empty bladders. 

Full bladder Empty bladder
(mean±standard  (mean±standard  

deviation) deviation) p-value

Left UtA PI 1.80±0.65 1.77±0.58 0.512

Left UtA RI 0.76±0.10 0.75±0.10 0.562

Right UtA PI 1.80±0.65 1.71±0.59 0.503

Right UtA RI 0.75±0.12 0.74±0.11 0.713

Cervix length 40.3±6.9 34.7±3.8 0.000

RI: Resistance index; UtA PI: Uterine artery pulsatility index.
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being full during nuchal translucency measurement
may sometimes increase the imaging quality by
decreasing the negative factors related to patients. We
can say that it is unnecessary to ask patients with full
bladders to empty their bladders for the uterine artery
Doppler measurement to be performed during this
examination.

Serevalli et al.[10] conducted a study on 45 pregnant
women and they reported that they did not find any sig-
nificant difference in the comparison of uterine artery
Doppler measurements when bladder was full and
empty. In their study conducted on 39 non-pregnant
women, Battaglia et al.[11] found significantly high
Doppler indices when their bladders were full. They
explained this result with the fact that the reactions asso-
ciated with the sympathetic innervations increasing dur-
ing bladder filling affect the sympathetic nerve vasocon-
striction in the periarterial region of uterine arteries. We
can attribute this difference in the results of two popula-
tions, which comprised of pregnant and non-pregnant
women, to the reconstruction of musculo-elastic struc-
ture of uterine artery wall by trophoblastic invasion dur-
ing pregnancy.[14] Further studies to investigate how full
bladder affects uterine artery Doppler parameters may
be planned for the cases where insufficient trophoblastic
invasion in the vessel wall is held responsible for its
pathology.

Conclusion
The full bladder has no significant impact on Doppler
parameters in the uterine artery Doppler screening
performed for the prediction of preeclampsia during
first-trimester aneuploidy screening. If the measure-
ment of cervix length will not be a part of this exami-
nation, we may not ask patients to empty their bladders
before Doppler measurement. Low number of patients
and the lack of equal fullness volume of bladders in all
patients are among the limitations of this study.

Conflicts of Interest: No conflicts declared.
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İDİDİD

Özet: Erken do¤um yapan olgular›n maternal fetal
aç›dan de¤erlendirilmesi
Amaç: En önemli perinatal mortalite ve morbidite nedeni olan er-
ken do¤umun ve buna ba¤l› olarak anne ve bebekte görülen mor-
bidite ve mortalitenin nedenlerini saptamak, bu nedenlerin orta-
dan kald›r›lmas›na yönelik stratejilerin gelifltirilmesine yard›mc›
olmak ve e¤er varsa etkin tedavi modelinin planlanmas›nda reh-
berlik görevi oluflturmakt›r. 

Yöntem: Ocak 2008 ile Ocak 2010 y›llar› aras›nda Eskiflehir Os-
mangazi Üniversitesi T›p Fakültesi Kad›n Hastal›klar› ve Do¤um
Bölümüne baflvuran ve do¤um yapan toplam 1095 hastadan 213’ü
(%19) 20 hafta ile 36 hafta 6 gün aras›nda preterm do¤um yapm›fl-
t›. ‹ki yüz on üç hastadan, hastane kay›tlar›na ulafl›labilen 185 has-
ta ve bu gebelikler sonucu do¤mufl olan yenido¤anlar çal›flmaya
dahil edildi. Veriler hasta dosyalar›ndan retrospektif olarak sa¤lan-
d›. 

Bulgular: Çal›flmam›zda, tüm do¤umlar›n %19’u preterm do¤um
idi. Preterm do¤umlar›n %51.9’u preterm eylem, %7’si erken mem-
bran rüptürü, %38.9’u ise maternal-fetal problemler nedeniyle ger-
çekleflmiflti. Do¤um haftas› ile yenido¤an dönemine ait komplikas-
yonlar de¤erlendirildi¤inde, gestasyonel yafl azald›kça intrakraniyal
kanama, konvülziyon, respiratuvar distres sendromu, entübe edilme,
surfaktan ihtiyac›, yenido¤an retinopatisi gibi komplikasyonlar›n ve
mortalitenin artt›¤› görüldü. 

Sonuç: Preterm do¤um en önemli perinatal mortalite ve morbidi-
te nedenlerindendir. Sosyoekonomik düzeyin ve antenatal bak›m
imkanlar›n›n düflüklü¤ü bu riskleri daha da art›rmaktad›r. Çal›fl-
mam›zda, prematür bebeklerde mortalite h›zlar›n›n ve prematüri-
teye ba¤l› komplikasyonlar›n do¤um a¤›rl›¤› ile do¤umdaki gestas-
yonel yafla ba¤l› oldu¤unu ve her ikisindeki düflüflün de sürvide
azalmaya neden oldu¤unu destekleyen sonuçlara ulaflt›k. 

Anahtar sözcükler: Preterm do¤um, preterm eylem, maternal fetal
morbidite, mortalite.
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Abstract

Objective: The aim is to identify the reasons of preterm labor,
which is the most important reason for perinatal mortality and
morbidity, and of morbidity and mortality seen in mothers and
babies due to preterm labor, to help the development of strategies
to eliminate these reasons, and to provide guidance for the plan-
ning of efficient treatment model, if any. 

Methods: Of 1095 patients who admitted to the Department of
Obstetrics and Gynecology, Faculty of Medicine, Eskiflehir
Osmangazi University and had labor between January 2008 and
January 2010, 213 (19%) had preterm labor between 20 weeks and
36 weeks and 6 days of gestation. Of these 213 patients, 185 whose
records could be accessed and the newborns of these labors were
included in the study. The data were obtained from the patient files
retrospectively. 

Results: In our study, 19% of all labors were preterm labor. Of
preterm labors, the reason for 51.9% was spontaneous onset of
preterm labor, 7% was premature rupture of membrane, and 38.9%
was maternal-fetal problems. When the weeks of gestation and the
complications of newborn period were evaluated, it was seen that the
mortality rate and the complications such as intracranial hemorrhage,
convulsion, respiratory distress syndrome, intubation, surfactant need
and newborn retinopathy increased as the gestational age decreased. 

Conclusion: Preterm labor is one of the most significant perinatal
mortality and morbidity reasons. The low socioeconomic level and
insufficient antenatal care capabilities increase these risks further. In
our study, we reached the conclusions supporting the results that the
mortality rates and prematurity-associated complications in premature
newborns correlate with the birth weight and gestational age during
labor, and the decrease in them leads to a decline in the survival rate. 

Keywords: Preterm labor, spontaneous onset of preterm labor,
maternal fetal morbidity, mortality.
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Introduction
Preterm labor is defined as the occurrence of delivery
after the viability limit of pregnancy and before 37 weeks
or 259 days.[1] The prevalence of preterm labor is
10–11% in all pregnancies.[2] Today, preterm labor is the
most important factor affecting the future of fetus with-
out any anomaly and it is still the most important reasons
of perinatal mortality and morbidity. The problems
encountered during early periods such as respiratory dis-
tress syndrome (RDS), intraventricular hemorrhage
(IVH) and necrotizing enterocolitis (NEC) are seen
more frequently in the premature newborns compared
to the newborns which were born at term.[3] In the late
period, the problems such as cerebral palsy, visual
impairments and hearing losses are seen more frequent-
ly in the premature newborns.[4] Despite the efforts to
prevent preterm labor, desired results cannot be always
achieved due to the difficulties to understand the under-
lying pathophysiology, insufficient diagnosis methods
and inefficient treatments. The increase in the multiple
pregnancy rates and obstetric procedure frequency leads
to the increased rates of preterm labor.[5] Severe mortal-
ity and morbidity rates associated with the preterm labor
complications have been reported mostly in the labors
before 34 weeks of gestation. In terms of neonatal mor-
tality rates, 83% of them were reported in the cases
which were born before 37 weeks of gestation.[6,7]

Our aim in this study is to identify the diagnosis and
treatment of preterm labor and spontaneous onset of
preterm labor, which are the most important reasons for
perinatal mortality and morbidity, and the reasons of
morbidity and mortality seen in mothers and babies, to
help the development of strategies to eliminate these
reasons, and to provide guidance for the planning of effi-
cient treatment model, if any. In this way, we aim lower
morbidity and mortality rates. 

Methods
Of 213 patients who had preterm labor between 20
weeks and 36 weeks and 6 days of gestation between
January 2008 and January 2010 at the Department of
Obstetrics and Gynecology, Faculty of Medicine,
Eskiflehir Osmangazi University, 185 whose files could
be accessed and the newborns which were born in these
deliveries were included in our study. The data were
obtained from the patient files retrospectively. All

patients whose files could be accessed were included in
the study without establishing any exclusion criteria. 

Maternal demographic characteristics, maternal
medical history, preterm labor reasons and newborn
mortality and morbidity associated with preterm labor
were evaluated in the study. Before initiating the study,
the approval was obtained from the ESOGÜTF Ethics
Committee (no. 12, dated 21/5/2010). The data of the
participants were accessed from their files retrospective-
ly and their identities were kept confidential.

All data analyses were performed by using SPSS 15.0
(SPSS Inc, Chicago, IL, USA) and SigmaStat 3.5 (Systat
Software, Inc., San Jose, CA, USA). Continuous quanti-
tative data were expressed as n, mean and standard devi-
ation while qualitative data were expressed as n and per-
centage. The data consisting of independent measure-
ments and representing normal distribution were tested
by one-way ANOVA and t test depending on the group
number, and Pearson’s correlation tests were used to
determine the correlation between the groups. The data
consisting of independent groups were analyzed by
Kruskal-Wallis and Mann-Whitney U tests depending
on the group numbers of the data consisting of score
variables not representing normal distribution, and
Spearman’s correlation tests were used to determine the
correlation between the groups. Chi-square test was
used for the data sets in categorical structure. p<0.05 was
considered statistically significant.

Results
The demographic characteristics and obstetric history
data of the patients included in the study are shown in
Table 1.

Fifty-one (27%) of the patients who underwent
preterm labor had hypertension. A total of 17 (9.1%)
patients had diabetes mellitus, three (1.6%) of which
were type 1, one (0.5%) of which was type 2 and 13 (7%)
of which were gestational diabetes mellitus, 1 patient
(0.5%) had cardiac disease, 4 patients (2.2%) had respira-
tory system disease, 1 patient (0.5%) had kidney disease,
and 9 (4.9%) patients had thyroid disease. No correlation
has been found between the preterm labor reasons and
maternal heart, lung, kidney and thyroid diseases. 

In the admissions of pregnant women, the preterm
labor reasons were determined as follows: spontaneous
onset of preterm labor, fetal distress, premature rupture
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of membranes (PRM) + spontaneous onset of preterm
labor, PRM, hypertensive diseases (HELLP + severe
preeclampsia, severe preeclampsia), and the other group
(intrauterine death, bleeding placenta previa, cervical
insufficiency, fetal anomaly, polyhydramnios, anhy-
dramnios, hydrops and maternal disease) (Fig. 1).

A high level of significant correlation was found
between preterm labor reasons and newborn mortality
(p<0.001). In our study, the mortality rate of the infants,
whose mortality data were accessed (45/205), was
219/1000. Of 45 fetal mortality cases, 12 (26.7%) were in
the acute fetal distress group. Of 45 mortality cases, 18
(40%) were in intrauterine fetal death group, 10 (22%) in
acute fetal distress group on the basis of chronic fetal dis-
tress, 3 (7%) were in chronic fetal distress group, 2 (4%)
in the group developing acute fetal distress and 12 (26%)
in the group not developing fetal distress. Thirty-one
(70%) of the mortalities occurred in labors less than 29+6
weeks, and 15 (48%) of them were intrauterine fetal
death. The number of mortality in the labors between 30
weeks and 30 weeks and 6 days was 8 (17%) and the
number of intrauterine fetal death in this group was 2
(25%). In labors at 35 weeks and above, the number of
mortality was 6 (13%) while the number of intrauterine
fetal death was 1 (16%). When the correlation between

Fig. 1. The reasons of preterm labor at admission for pregnancy. *Other: Intrauterine dead baby, bleeding placenta previa, cervical insuffi-
ciency, fetal anomaly, polyhydramnios, anhydramnios, hydrops and maternal disease.

Table 1. Demographic characteristics. 

Demographic characteristic n %

Age <18 3 1.6
19–34 156 84.3
≥35 26 14.1

Gravida 1 87 47
2 41 22.2
3 26 14.1
4 17 9.2 
≥5 14 7.5

Parity 0 108 58.4
1 43 23.2
2 19 10.3
3 8 4.3
≥4 7 3.7 

Abortus 1 32 17.3
2–3 15 8.1
≥4 4 2.2

Living 0 119 64.3
1 44 23.8
2 17 9.2
3 5 2.7

Week of gestation <29 weeks and 6 days 45 24
at admission 30–34 weeks and 6 days 74 40

≥35 weeks 66 36

Week of gestation <29 weeks and 6 days 45 24
during delivery 30–34 weeks and 6 days 75 40

≥35 weeks 65 36

The history of preterm labor in previous pregnancy 20 10.8 
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preterm labor reasons and newborn morbidity was eval-
uated, it was observed that the rates of RDS, hyperbiliru-
binemia, hypoglycemia, intubation, and the need for
continuous positive airway pressure (CPAP) were higher
in cases that underwent preterm labor due to the sponta-
neous onset of preterm labor and fetal distress (Table 2).

When delivery week and the complications of new-
born period were evaluated, a significant correlation was

found between delivery week and intracranial hemor-
rhage, convulsion, RDS, hyperbilirubinemia, hypo-
glycemia, intubation, CPAP need, mortality, surfactant
need and newborn retinopathy (Fig. 2). There was a
negative correlation between delivery week and the
duration for staying at intensive care unit, the duration
for performing intubation and CPAP and the number of
applying surfactant.

Table 2. The correlation between the preterm labor reason and the newborn morbidity.  

Spontaneous onset  Severe  
of preterm  Placenta  Cervical  Fetal  Severe  preeclampsia Preterm  

labor PRM previa insufficiency distress preeclampsia + HELLP + PRM p

RDS, n (%) 10 (21.7%)* 2 (4.3%) 1 (2.2%) 2 (4.3%) 22 (47.8%)* 2 (4.3%) 2 (4.3%) 5 (10.9%) <0.01

Hyperbilirubinemia, n (%) 37 (37.8%)* 7 (7.1%) 4 (4.1%) 1 (1%) 25 (25.5%)* 2 (2%) 3 (3.1%) 19 (19.4%) <0.05

Hypoglycemia, n (%) 19 (26%)* 8 (11%) 2 (2.7%) 0 (0%) 32 (43.8%)* 2 (2.7%) 1 (1.4%) 9 (12.3%) <0.001

Intubation need, n (%) 12 (21.8%)* 6 (10.9%) 0 (0%) 2 (3.6%) 24 (43.6%)* 2 (3.6%) 2 (3.6%) 7 (12.7%) <0.01

CPAP need, n (%) 21 (30%)* 7 (10%) 4 (5.7%) 0 (0%) 23 (32.9%)* 1 (1.4%) 2 (2.9%) 12 (17.1%) <0.05

*The group causing the difference.

Fig. 2. The correlation between the delivery week and the complications during newborn period. 
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Discussion
Preterm labors, which are the main reason for the new-
born mortality and morbidity, constitute 5–18% of the
labors in developed countries.[8] Although there are sig-
nificant developments in the newborn prognosis with
the improvement of care facilities during newborn peri-
od, no decline has been obtained in the rates of preterm
labor.[9] The rate of preterm labor was 19% in our study
and it is higher than the rates reported in the literature.

70–80% of the preterm labors are spontaneous
preterm labors. While the reason of 40–50% of all
preterm labors is spontaneous onset of preterm labor, it is
PRM in 20–30% of them. The reason of the remaining
20–30% of preterm labors is the procedures due to mater-
nal-fetal problems. In our study, the reason of 51.9% of
the preterm labors was spontaneous onset of preterm
labor (36.2% was spontaneous onset of preterm labor and
15.7% was spontaneous onset of preterm labor+PRM),
and the reason of 7% of them was PRM. Of the preterm
labors, 38.9% were due to maternal-fetal problems. We
believe that finding higher rates of preterm labors and
reasons other than spontaneous preterm labors compared
to the literature is related with the fact that the tertiary
center at which we conducted our study is a referral hos-
pital, the patients have low socioeconomic levels, and
antenatal care capabilities are insufficient.

Prematurity-associated complications are the rea-
sons for high mortality and morbidity rates in preterm
newborns compared to term newborns. Complication
risk increases by the increased immaturity. There are
two types of prematurity-associated complications,
which are short-term complications during neonatal
period (such as respiratory and cardiovascular complica-
tions) and long-term complications (the problems asso-
ciated with neurological development such as cerebral
palsy) if newborn lives and is discharged from newborn
intensive care unit.[10] Short-term complications also lead
to an increase in long-term complications.

In the report published by National Institute of Child
Health and Human Development (NICHD) Neonatal
Research Network, the complications and their rates
seen in the infants with low birth weight which were
born between 2003 and 2007 are indicated as follows:[11]

RDS (93%), newborn retinopathy (59%), patent ductus
arteriosus (46%), bronchopulmonary dysplasia (42%),
late-onset sepsis (36%), NEC (11%), grades III and IV
IVH (12%), and periventricular leukomalacia (7–9%).

Although complication risk decreases as gestational age
increases, it was reported in a study in which 6674 new-
borns born between 30 and 34 weeks were evaluated that
the most common complications and their rates were
hyperbilirubinemia (59%), acute RDS (28%), hypo-
glycemia (16%), and bacterial infection (15%).[12] In our
study, the most common complications are hyperbiliru-
binemia, hypoglycemia and RDS.

Providing the first stabilization of the newborn in the
delivery room decreases the short-term complication
risk. For example, applying prophylactic surfactant to
the newborn in the delivery room helps to decrease RDS
and other respiratory complications such as pneumoth-
orax, and interstitial pulmonary emphysema.

Premature newborns face increased short-term com-
plications during newborn period due to anatomic and
functional immaturity. The complication risk increases
as the delivery week and birth weight decrease.[13] A study
which evaluated the newborns with low birth weight
which were born in 1995–1996 in NICHD Neonatal
Research Network centers reported that the newborns
with lower weights are more depressed and need more
procedures.[14] In our study, the complication data were
consistent with those reported in the literature. In our
study, fifty-five (29.7%) newborns were intubated after
birth and 70 (37.8%) of them needed CPAP. Eight-five
(45%) newborns needed postnatal newborn intensive
care unit. Mean hospitalization duration was 12.8 days.
The outcomes such as surfactant need, intubation need,
intracranial hemorrhage, convulsion and mortality
increased as the delivery week decreased.

It was shown in a literature review that survival rate
increased as the gestational age and birth weight
increased.[15–19] The main factor affecting viability is the
gestational age.

In a study in which 4446 newborns born at 22–25
weeks between 1998 and 2003 in NICHD Neonatal
Research Network were evaluated, the newborns were
categorized in death, death or very severe morbidity,
death or any morbidity groups, and it was seen that all
three conditions decreased dramatically with the
increase in the week of gestation.[20]

Although the mortality is the highest with a rate of
50% in the newborns which were born at 25 weeks or
below,[15,18] the survival rates of the newborns which were
born between 24 and 26 weeks could be increased with
the improvements in the newborn care.[15,17]
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The risk factors for death or severe neurodevelop-
mental disorder for newborns with extremely low birth
weight (newborns below 1000 g) are bronchopulmonary
dysplasia, brain damage, severe retinopathy of the new-
born and infection (meningitis, sepsis, and NEC). The
mortality risk is 3–5 times higher in late preterm new-
borns (those born between 34 and 36 weeks) than the
term newborns.[21–23]

We accessed the mortality data of 205 newborns in
our study, and in consistence with the literature, we
observed that mortality rates increase noticeably as the
gestational age during delivery decreases.

One-year survival also increases as the gestational
age increases.[24,25] In addition, increased mortality risks
continue for the premature newborns also after 1 year of
age compared to the term newborns. In a study conduct-
ed in Norway with more than one million individuals
who were born between 1967 and 1988 and followed up
until 2002, the authors showed that the individuals who
were born prematurely (5.2% of the entire group) had
increased death risk during their childhood compared to
those born at term.[26] We were unable to obtain infor-
mation about the postnatal follow-up period of the new-
borns which were born prematurely and lived, and this
was the limitation of our study.

Conclusion
Consequently, the prematurity-associated complications
are the reasons for high mortality and morbidity rates in
preterm newborns compared to term newborns. In pre-
mature newborns, the mortality rates depend on the
birth weight and the gestational age during delivery, and
the decline in both of them causes a decrease in the sur-
vival rate as well. Therefore, identifying the factors that
will cause preterm labor and carrying out active proce-
dures to eliminate these factors would ensure to decrease
morbidity and mortality rates.
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İDİD

Özet: Gebelerde tetanoz immünizasyonu: 
Maternal de¤erlendirme, tetanoz afl›lama durumu
ve afl›lama oran›n› etkileyen faktörler
Amaç: Bu çal›flmada hastanemize baflvuran gebelerin tetanoz afl›s›
hakk›ndaki bilgi, tutum ve davran›fllar›n›n de¤erlendirilmesi amaç-
lanm›flt›r. 
Yöntem: Bu kesitsel çal›flmada, Ocak 2019 ve Temmuz 2019 ay-
lar› aras›nda klini¤imize baflvuran gebeler dahil edildi. Tüm kat›-
l›mc›lara gebelikte tetanoz afl›s› oranlar›n›, gebelerin tetanoz afl›s›
hakk›ndaki bilgi, tutum ve davran›fllar›n› de¤erlendiren bir anket
uyguland›. 
Bulgular: Çal›flmaya toplam 227 gebe dahil edildi. Hastalar›n orta-
lama yafllar› 29.5±6.12 bulunurken ortalama gebelik haftas›
30.79±7.49 saptand›. Daha önceki gebeli¤inde tetanoz afl›s› yapt›r-
mayan 46 (%12.6) hastan›n 24’ünün (%52.1) ise afl›n›n bebe¤ine
zararl› oldu¤unu düflündü¤ü için afl› yapt›rmad›¤› tespit edildi. Ay-
r›ca daha önceki gebeli¤inde afl› yapt›rmad›¤›n› belirten 46 hastan›n
2’sinin ise takip eden doktorunun afl›ya karfl› oldu¤u saptand›. 172
(%75.7) hastan›n tetanoz afl›s› yapt›rmas› gerekti¤ini aile hekimi
hemfliresinden ö¤rendi¤i tespit edildi. Tetanoz afl›s› olmas› gerek-
ti¤ini kad›n hastal›klar› ve do¤um uzman›ndan ö¤renen hasta say›-
s› ise sadece 2 (%0.8) idi. Bu gebeli¤inde tetanoz afl›s› olan/olacak
hasta say›s› 177 (%77.9) olarak bulunurken 47 (%20.7) hasta ise afl›-
y› yapt›r›p yapt›rmama konusunda karars›zd›. Ayr›ca 200 (%88.1)
hastan›n tetanoz afl›s›n›n gebelikte yan etkisi olmad›¤›n› bildi¤i tes-
pit edildi. 
Sonuç: Afl›lanman›n önündeki en büyük hasta kaynakl› engel, has-
talar›n afl›n›n bebeklerine zararl› olabilece¤ini düflünmeleri, afl›
hakk›ndaki bilgi eksiklikleridir. Sa¤l›k çal›flanlar› kaynakl› en bü-
yük engel ise hastalara afl› hakk›nda yeterli bilgi verilmemesi ve afl›-
n›n gereklili¤inin yeteri kadar anlat›lmamas› ve özellikle kad›n do-
¤um hekimleri taraf›ndan tetanoz afl›s›n›n sadece birinci basamak
sa¤l›k kurulufllar›n›n sorumlu¤unda gibi alg›lanmas›d›r. 

Anahtar sözcükler: Gebelik, afl›, afl›lama, tetanoz, ba¤›fl›klama.
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Abstract

Objective: In our study, we aimed to evaluate the knowledge, atti-
tudes and behaviors of pregnant women about tetanus vaccine
who admitted to our hospital. 
Methods: The pregnant women who admitted to our clinic between
January 2019 and July 2019 were included in this cross-sectional
study. All participants took a questionnaire evaluating tetanus vac-
cine rates during pregnancy and the knowledge, attitude and behav-
iors of pregnant women about tetanus vaccine. 
Results: A total of 227 pregnant women were included in the study.
The mean age of the patients was 29.5±6.12, and the mean week of
gestation was 30.79±7.49. It was found that 24 (52.1%) of the 46
(12.6%) patients who were not vaccinated for tetanus in their previous
pregnancies believed that the vaccine was harmful for the baby and
therefore they were not vaccinated. In addition, it was found that the
physicians who carried out the follow-ups of 2 of these 46 patients,
who stated that they were not vaccinated in their previous pregnan-
cies, were also anti-vaxxers. It was found out that 172 (75.7%) patients
learnt from the family practitioner’s nurse that they needed to be vac-
cinated. The number of the patients who learnt from the obstetrician-
gynecologist that they needed to get tetanus vaccine was only 2
(0.8%). While there were 177 (77.9%) patients who were / will be vac-
cinated for tetanus in this pregnancy, 47 (20.7%) patients were inde-
cisive for being vaccinated or not. Also, 200 (88.1%) patients knew
that tetanus vaccine does not have any side effect on pregnancy. 
Conclusion: The greatest obstacles to the vaccination are the belief
that vaccine may harm the baby, and the lack of knowledge about vac-
cination. The greatest obstacle caused by the healthcare professionals
is the lack of providing sufficient information about vaccine, not
explaining the necessities of vaccine to patients and the perception of
obstetricians in particular that only the primary healthcare organiza-
tions are responsible for tetanus vaccine. 
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Introduction
Vaccinations during pregnancy are a significant part of
adult immunization practices. Due to the physiological
changes during pregnancy, maternal infections and asso-
ciated complications are more severe and serious com-
pared to the normal population.[1] Thanks to the mater-
nal immunization, preterm labor, low birth weight and
intrauterine growth retardation risks are decreased.[2]

Fetus is protected maternally against congenital malfor-
mations, neurological diseases and infections and the
first 6 months of newborn can be healthier by the anti-
bodies transferred from mother.[2] The studies show that
this effect is a result of the protection of mother against
inflammatory diseases rather than the direct protective
effect of vaccine.[3]

Maternal and neonatal tetanus (MNT) is a disease
which can be prevented by maternal vaccination during
pregnancy.[4,5] However, due to not vaccinating pregnant
women in developing countries and carrying out the
deliveries in non-sterile environments, it has been still a
major health problem today.[6] The vaccinations during
pregnancy have attracted great and increasing attention
in the recent years, and the observational studies showed
that the vaccination during pregnancy is a safe and effi-
cient health strategy not only for mothers but also for
the fetuses.[7] Therefore, it is quite important to make all
women at reproductive ages, pregnant women particu-
larly, immune against tetanus and carrying out the deliv-
eries under healthy conditions. For that purpose, MNT
vaccinations were carried out in 104 countries in 2006
for MNT elimination.[7] In Turkey, within the scope of
Extended Immunization Program (EIP), it has been
aimed to provide immunization with three doses of
tetanus vaccine for free, two doses of which during preg-
nancy and one dose of which after labor, for women
between 15 and 49 years of age and pregnant women as
part of the primary healthcare and to round up tetanus
vaccine to five doses later for protection during fertility
period.[8,9] Also, no correlation has been found between
applying Tdap during pregnancy and spontaneous onset
of preterm labor, IUGR, fetal death and hypersensitivity
diseases.[10, 11] Yet, the attitude towards vaccines is not at a
desired level neither in the world nor in Turkey. Many
pregnant women are not vaccinated for influenza or
tetanus in the USA. According to the data of the Centers
for Disease Control (CDC), the vaccination rates of
pregnant women who give live birth are 27% in 2014

and 42.1% in 2015.[11] It is known that the reasons of
pregnant women for not being vaccinated include the
safety concerns, lack of awareness and limited risk per-
ception for themselves and their children.[12] The studies
show that women having more knowledge about the
benefits of vaccination are keener to get vaccinated dur-
ing pregnancy.[13]

In our study, we aimed to evaluate the knowledge,
attitudes and behaviors of pregnant women about
tetanus vaccine who admitted to our hospital.

Methods
The adult pregnant women at the first, second and third
trimesters who admitted to pregnancy class of a second-
ary care hospital between January 2019 and July 2019
were included in this cross-sectional study. The
informed consents were received from all participants.
The pregnant women who did not want to participate
and those younger than 18 years old were excluded from
the study. The study was prepared prospectively and a
questionnaire was created by the researches for the
patients by reviewing relevant literature after obtaining
the approval of ethics committee (ethics committee no:
2019/01). The participants were informed about the
study before the interviews and all participants were
informed about the interview confidentiality.

The socio-demographic characteristics of the preg-
nant women (age, educational status, profession, preg-
nancy history, current week of gestation, monthly net
income) were asked in the first part of the questionnaire,
and the following questions were asked in the second
part: their follow-up center (private or state hospital),
follow-up center for the previous pregnancy (without
follow-up, private clinic, private hospital, state hospital,
family practitioner), tetanus vaccination in previous
pregnancy (the responses were yes / no, and the reasons
were asked if it was replied “no”), which previous preg-
nancy did they get tetanus vaccine, and where did they
get their tetanus vaccine (state hospital / family practi-
tioner/private hospital), who recommended tetanus vac-
cine (my own idea/family practitioner/family practition-
er’s nurse/obstetrician-gynecologist), did they get
tetanus vaccine except pregnancy (why if the answer is
“yes”), will they get tetanus vaccine in the current preg-
nancy (yes/no/I do not know), do they think tetanus vac-
cine during pregnancy have any side effect (yes/no/I do
not know). All answers were recorded.
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The data were analyzed by SPSS 24.0 (Statistical
Package for the Social Sciences; SPSS Inc., Chicago, IL,
USA). The statistical analyses were represented as mean
± standard deviation (mean±SS) and percentage values.

Results
All pregnant women at the first, second and third
trimesters who admitted to the clinic between January
2019 and July 2019 were included in the study. Of 312
participants, 79 were excluded from the study as they
could not speak and understand Turkish and 6 for not
accepting to participate in the study. A total of 227 preg-
nant women were included in the study.

The socio-demographic data of the participants are
shown in the Table 1. The mean age of the patients was
29.5±6.12, and the mean week of gestation was
30.79±7.49. While 212 (93.8%) of the participants were
housewives, 139 (61.2%) of them were primary and sec-
ondary school graduates. One hundred and forty-four
(64%) patients had low income. Previous pregnancy
information and the answers for the status of getting
tetanus vaccine are listed in Table 2. One hundred and
sixty-eight (74%) patients had their follow-ups for the
previous pregnancy at a state hospital. Also, 160 (78%)
patients stated that they got tetanus vaccine in their pre-

vious pregnancy, and it was found that 24 (52.1%) of 46
(12.6%) patients, who did not get tetanus vaccine in
their previous pregnancy, were not vaccinated because
they believed that the vaccine was harmful for the baby.
In addition, it was found that 2 of these 46 patients, who
stated that they were not vaccinated in their previous
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Table 2. Information about previous pregnancy and the status of
getting tetanus vaccine.

The center where pregnancy follow-up was done (previous pregnancy) 
No follow-up (first pregnancy) 24 (10.61%)
Private clinic 1 (0.4%)
Private hospital 31 (13.7%)
State hospital 168 (74%)
Family practitioner 3 (1.5%)

Did you get tetanus vaccine in your previous pregnancy?  
No (first pregnancy) 21 (9.4%)
Yes 160 (78%)
No (why?)* 46 (12.6%)
It may be harmful for my baby 24 (52.1%)
I am not in the tetanus risk group 12 (26%)
The vaccine has no benefit  19 (41.3%)
My doctor is against vaccination  2 (4.3%)

Which previous pregnancy did you get tetanus vaccine? 
No (first pregnancy) 83 (36.5%)
<4 143 (62.9%)
All pregnancies 1 (0.4%)

*Multiple options were selected. 

Table 1. The socio-demographic data of the pregnant women. 

Socio-demographic data n (%)  Mean ± SD Median (IQR) Min-Max

Gravida 1.79±1.7 2 0–8

Parity 0.89±0.91 1 (1) 0–4

Week of gestation 30.79±7.49 32 5–41

Age 
19–29 159 (70%)
30–39 65 (28.6%) 29.5±6.12
40–49 3 (1.4%)

Educational status
N/A  11 (4.8%)
Primary - secondary school  139 (61.2%)
High school  55 (24.2%)
University 22 (9.7%)

Profession 
Housewife  212 (93.8%)
Worker 11 (4.8%)
Artisan 2 (0.7%)
Other 2 (0.7%)

Income (TRL)
Low (<1600) 144 (64%)
Medium (1600–2500) 52 (22.9%)
High (>2500) 31 (13.6%)



Perinatal Journal

Turan G, Kul G

140

pregnancies, did not get vaccine as their physicians who
carried out the follow-ups were anti-vaxxers.

The information about current pregnancy of the
patients and their knowledge, attitudes and behaviors
about tetanus vaccine are given in the Table 3. Two
hundred and twenty-one (97.4%) patients had their fol-
low-up for their current pregnancy in a state hospital,
172 (75.7%) patients learnt from family practitioner’s
nurse that they needed to get tetanus vaccine. The num-
ber of the patients who learnt from the obstetrician-
gynecologist that they needed to get tetanus vaccine was
only 2 (0.8%). While there were 177 (77.9%) patients
who were / will be vaccinated for tetanus in this preg-
nancy, 47 (20.7%) patients stated that they were indeci-
sive for being vaccinated or not. Also, 200 (88.1%)
patients knew that tetanus vaccine does not have any
side effect on pregnancy.

Discussion
The majority of the participants in this study were
housewives and primary - secondary school graduates.
Most of the patients learnt that they need to be vacci-
nated not from obstetricians but from family practi-
tioner’s nurse. Also, while 77.9% of the participants
reported that they got / will get vaccinated in this preg-
nancy, 88.1% of the patients knew that tetanus vaccine
had no side effect on pregnancy. Twenty-four of 46
patients who refused to get vaccinated in their previous
pregnancy believed that the vaccine could be harmful
for the baby and therefore did not get vaccinated, and
2 of 3 patients who did not / will not get vaccinated in
the current pregnancy were anti-vaxxers due to the
same reason.

A study conducted in Turkey about the vaccination
rates of pregnant women reported that the pregnant
women mostly accepted to get tetanus vaccine with a
rate of 47% compared to other recommended vac-
cines.[14] This rate was followed by influenza vaccine with
a rate of 3% and hepatitis B vaccine with a rate of 0.5%.
In the same study, the most common reason for refusing
tetanus vaccine (26.8%) reported by the pregnant
women was “my doctor did not recommend”.

The vaccine which is most commonly recommend-
ed during pregnancy and achieves the highest success
with guidance is tetanus vaccine.[15] Other studies car-
ried out in 2001 in Turkey reported the vaccination

rate of pregnant women for tetanus as 46.7%[16] and a
study conducted in 2002 reported the rate as 54.8%.[17]

In our study, 77.9% of the patients stated that they got
or will get tetanus vaccine in their current pregnancy.
This rate is quite high compared to the rates reported
in the literature in Turkey. The possible reasons of the
high rate of getting tetanus vaccine are the health poli-
cies increasing in time and the controlled vaccine fol-
low-up. In 2009, the Ministry of Health started to rec-
ommend it to the pregnant women as a routine prac-
tice.[18] In 2010, World Health Organization (WHO)
announced that Turkey was one of 39 countries where
MNT could not be eliminated.[19] We might have a
higher rate than the literature due to the up-to-date
data in our study and vaccination rates increasing in
time. However, this rate shows that there are still anti-

Table 3. The information about current pregnancy of the patients
and their knowledge, attitudes and behaviors about teta-
nus vaccine. 

The center where pregnancy follow-up was done (current pregnancy)
Private hospital 6 (2.6%)
State hospital 221 (97.4%)

Where will / did you get tetanus vaccine in your current pregnancy? 
State hospital 2 (0.8%)
Family practitioner 190 (83.7%)
Private hospital 35 (15.4%)

Who recommended tetanus vaccination? 
My own idea 1 (0.4%)
Family practitioner 20 (8.8%)
Family practitioner’s nurse 172 (75.7%)
Obstetrician-gynecologist 2 (0.8%)
No one recommended 32 (14%)

Did you get tetanus vaccine except pregnancy? 
Yes (why?) 21 (9.2%)
Trauma 18 (85.7%)
My doctor recommended 3 (14.2%)
No 166 (73.1%)
I do not remember 40 (17.6%)

Did / will you get tetanus vaccine in your current pregnancy? 
Yes  177 (77.9%)
No  3 (1.3%)
It may be harmful for my baby 2 (66.6%)
I am not in the tetanus risk group 1 (33.3%)
The vaccine has no benefit  0
My doctor is against vaccination 0
I do not know  47 (20.7%)

Do you think tetanus vaccine during pregnancy have any side effect? 
Yes 10 (4.4%)
No 200 (88.1%)
I do not know 17 (7.4%)



vaxxer pregnant women refusing vaccination and that
the tetanus vaccination is not at a desired level. Anti-
vaccination has become a threat not only in Turkey but
also in the world. Due to this attitude, immunization
rates have declined across the world. For example, the
rate of tetanus vaccination declined to 85% in Italy in
2015 and to 88% in the entire Europe. According to
2017 data, the rate of diphtheria-tetanus-pertussis vac-
cination declined to 92% in Europe and to 91% in the
USA.[20]

Pregnancy is the most convenient period to establish
immunization. According to 2013 Turkey Demographic
and Health Survey (TNSA) results, 95% of women get
service at least once from a healthcare professional (doc-
tor or nurse / midwife) during prenatal care.[21] Although
there are patients in our country who cannot have suffi-
cient doctor follow-up during pregnancy, prenatal care
program created by the Ministry of Health recommends
providing qualified follow-up to each pregnant woman
at least four times.[22] Since midwives and nurses in par-
ticular are the healthcare professionals who meet with
the pregnant women the most during their follow-ups at
primary care, they have an ideal position to train and
inform pregnant women about which vaccines are rec-
ommended during pregnancy. The study conducted in
the USA highlighted that midwives and nurses have a
great importance for the vaccination of pregnant
women.[23] In our study, we found that the pregnant
women learnt from the midwives and nurses in the pri-
mary care the most that they needed to get tetanus vac-
cine.

Among the responses given to the question “Where
did you learn that you need to get tetanus vaccine dur-
ing pregnancy?” in the questionnaire, the response
“from my obstetrician” given by 0.8% of the population
is the most important issue that should be paid attention.
While Çelikel et al. reported that approximately one
fourth of the pregnant women did not get vaccinated as
their doctors did not recommend,[14] another study
revealed that the pregnant women did not get vaccinat-
ed as they did not know that they needed to get tetanus
vaccine and their obstetricians did not inform them.[24]

The most important reason for the low rates of recom-
mending tetanus vaccine is the belief of the physicians
that all labors would be done in hospitals and under ster-
ile conditions. However, according to 2013 TDHS
results, the rate of pregnant women giving birth at hos-

pital is 97% and there is still a population of 2.3% in the
country who give birth at home.[21] Therefore, all health-
care professionals and obstetricians in particular should
recommend all pregnant women to get tetanus vaccine
during pregnancy regardless of the delivery setting.

The studies conducted in Turkey investigated the
association of anti-vaccination with socio-demographic
data, and these studies[25] reported that tetanus vaccina-
tion rates are not associated with age, profession groups,
income levels and educational status. However, the
study carried out in Italy reported that the compliance to
the recommendation for tetanus and influenza vaccines
during pregnancy is associated with the socio-demo-
graphic data.[26] It has been found that the women with
lower educational level were indifferent to the vaccines
recommended during pregnancy while the women with
higher educational level were more sensitive in terms of
understanding and interpreting the information, and
taking doctor recommendations more seriously. While
the correlations between socio-demographic data and
anti-vaccination vary from country to country, we did
not compare socio-demographic data and knowledge
levels in our study.

One of the limitations of our study is not using a
standardized and widely accepted questionnaire.
However, we do not consider it as a limiting factor for
this issue as there is no universal evaluation system for
anti-vaccination. Another limitation is that our study is
a single-center study and conducted in a secondary
care hospital.

Conclusion
The rate of tetanus vaccination during pregnancy is
higher compared to the other vaccines. However, there
is still a population that refuses to get vaccinated or not
getting vaccination due to the lack of knowledge. The
greatest obstacles to the vaccination are the belief that
vaccine may harm the baby, and the lack of knowledge
about vaccination. The greatest obstacle caused by the
healthcare professionals is the lack of providing suffi-
cient information about vaccine, not explaining the
necessities of vaccine to patients and the perception of
obstetricians in particular that only the primary health-
care organizations are responsible for tetanus vaccine.
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Introduction
Infections are an important cause of morbidity and
mortality in the neonatal period, particularly in
preterm and very low birth weight infants.[1,2] Maternal,
environmental, and host factors determine which

infant exposed to a potentially pathogenic organism
will develop serious or other potentially invasive infec-
tions.[3,4] Neonatal sepsis is defined as a clinical syn-
drome in an infant 28 days of life or younger, manifest-
ed by systemic signs of infection and isolation of a bac-

Özet: Preterm bebeklerde erken bafllang›çl› sepsis
ve risk faktörleri

Amaç: Çal›flman›n amac›, preterm yenido¤an bebeklerde erken
bafllang›çl› sepsise yol açan risk faktörlerini ve bakteriyel mikro-
organizmalar› tespit etmekti. 
Yöntem: Aç›k uçlu çal›flma, Ocak–Aral›k 2015 tarihleri aras›nda
Podgorica, Karada¤’daki Üniversite Klinik Merkezi, Çocuk Has-
tal›klar› Enstitüsü, Neonatoloji Merkezi’nde prospektif olarak yü-
rütüldü. 
Bulgular: Çal›flmaya baflvuran 653 bebekten (427 miad, 226 pre-
term), sepsis tan›s› alm›fl 71 bebek (32 sepsisli miad yenido¤an
[%7.5] ve 39 sepsisli preterm yenido¤an [%17.3]) çal›flmaya dahil
edildi. Sepsisli 44 yenido¤anda kan kültürü sonucu pozitifti (20 mi-
ad, 24 preterm). Yirmi dört preterm bebekten, erken bafllang›çl›
sepsis 8 olguda (dominant patojen E. coli) ve geç bafllang›çl› sepsis
16 olguda (dominant patojenler Klebsiella pneumoniae ve Staphylococ-
cus CoN) tespit edildi. Prematüre do¤um ve düflük do¤um a¤›rl›¤›,
neonatal sepsis için en yayg›n risk faktörleri olarak belirlendi. Ma-
ternal preeklampsi, erken membran rüptürü ve perinatal asfiksi de,
preterm yenido¤an bebeklerde erken bafllang›çl› neonatal sepsis
için önemli risk faktörleri olarak belirlendi. 
Sonuç: Verilerimiz, prematüre do¤um ve düflük do¤um a¤›rl›¤›-
n›n, maternal preeklampsi, erken membran rüptürü ve perinatal
asfiksi ile birlikte sepsis için en yayg›n risk faktörleri oldu¤unu
göstermektedir. 

Anahtar sözcükler: Neonatal sepsis, preterm yenido¤an, erken bafl-
lang›çl› sepsis, geç bafllang›çl› sepsis, risk faktörleri.
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Abstract

Objective: The aim of the study was to identify the risk factors
and bacterial microorganisms causing early-onset sepsis in
preterm newborn infants. 
Methods: The open-label study was prospectively conducted from
January to December 2015 in the University Clinical Center,
Institute for Children’s Diseases, Center of Neonatology Podgorica,
Montenegro. 
Results: Out of 653 infants admitted (427 full-term, 226 preterm) the
study included 71 infants diagnosed with sepsis (full-term infants with
sepsis – 32 cases [7.5%] and preterm newborns with sepsis – 39 cases
[17.3%]). Blood culture was positive in 44 newborns with sepsis (20
full-term, 24 preterm). Out of 24 preterm infants, early-onset sepsis
was proven in 8 (dominant pathogen E. coli), and late-onset sepsis in
16 patients (dominant pathogens Klebsiella pneumoniae and
Staphylococcus CoN). Premature birth and low birth weight were iden-
tified among the most common neonatal sepsis risk factors. Maternal
preeclampsia, premature rupture of membrane and perinatal asphyxia
were also identified as significant risk factors for early-onset neonatal
sepsis in the preterm newborn infants. 
Conclusion: Our data suggest that premature birth and low birth
weight are the most common sepsis risk factors together with mater-
nal preeclampsia, premature rupture of membrane and perinatal
asphyxia. 

Keywords: Neonatal sepsis, preterm newborn, early-onset sepsis,
late onset sepsis, risk factors.
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terial pathogen from blood. We classify it as early-
onset sepsis (EOS) and late-onset sepsis (LOS)
depending on the time of onset. EOS is defined as the
onset of sepsis in the first 3 days and occurs mostly by
infections acquired from mother before or during
delivery, while the postnatal environment (community
or hospital) plays a direct role in the development of
LOS.[5–7] Early diagnosis of neonatal sepsis is challeng-
ing because clinical characteristics are non-specific and
difficult to differentiate from those of non-infectious
etiologies (Table 1). The clinical signs at the onset of
sepsis are discrete, nonspecific and can be associated
with other neonatal diseases, from mild benign disor-
ders to serious conditions such as: respiratory distress
syndrome (RDS), metabolic disorders, intracranial
hemorrhage, congenital heart diseases, and a traumat-
ic delivery, making the diagnosis based on physical
examination alone difficult.[3,4] Most early-onset bacte-
rial infections are non-focal except in the circumstance
of respiratory distress at or shortly after birth, in which
the chest radiograph reveals pneumonia. Focal infec-
tions are frequent with late-onset neonatal sepsis and
include otitis media, pneumonia, soft tissue infections,
urinary tract infections, septic arthritis, osteomyelitis,
and peritonitis. Few infants have overt meningeal
signs, and a high index of suspicion and examination of
the cerebrospinal fluid are required for early diagno-
sis.[3,6,8,9]

The aim of this study was to identify the risk factors
and bacterial microorganisms causing early-onset sepsis
in preterm newborn infants. 

Methods

The open-label study was prospectively conducted
from January to December 2015 in the University
Clinical Center, Institute for Children’s Diseases,
Center of Neonatology Podgorica, Montenegro.
During the study period, all admitted infants with clin-
ical signs and symptoms of sepsis at the time of admis-
sion, or who developed sepsis during their hospitaliza-
tion were assessed with sepsis screening tool and
enrolled in the study. Enrolled patients were divided
into two groups: full term newborn infants (FTI) with
proven sepsis and preterm infants (PTI) with neonatal
sepsis. Preterm newborns were divided into five sub-
groups according to WHO criteria: BW 500–999 g

(extremely low birth weight), BW 1000–1499 g (very
low birth weight), BW 1500–1999 g, BW 2000–2499 g
and BW >2500 g. Study was approved by Ethics
Committee of Clinical Center of Montenegro. 

The diagnosis of sepsis was made with sepsis
screening criteria. Data on the characteristics of new-
borns, risk factors for the onset of sepsis and their
causative agents were collected on a daily basis by qual-
ified medical staff. All data were entered into a survey
questionnaire containing the following sections: basic
demographic data, data on risk factors (perinatal histo-
ry, gestational age, birth weight, mode of delivery, pre-
mature rupture of membrane (PROM), maternal fever,
preeclampsia, invasive diagnostic and therapeutic pro-
cedures), information on the causes of neonatal sepsis
and clinical manifestation of severe neonatal infections,
and the results of hematological, biochemical, bacteri-
ological and other tests (Table 2).

Blood samples were collected from the neonates
with suspected sepsis for C-reactive protein (CRP),
complete blood count (CBC), and blood cultures.
Blood was collected from a peripheral vein.
Approximately 1 mL of blood was inoculated directly
into blood culture medium vials and sent to clinical
microbiology laboratory for cultivation and subsequent
processing.
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Table 1. Clinical manifestation of neonatal sepsis. 

Clinical manifestation

• Apnea

• Respiratory distress

• Fever

• Hypoxia

• Poor feeding

• Lethargy

• Irritability

• Hypothermia

• Change in level of activity

• Hypotension

• Vomiting

• Diarrhea

• Jaundice

• Meconium-stained liquor

• Convulsions

• Cyanosis



Statistical analysis

Descriptive statistics was used to describe parameters:
frequencies, percentages, mean, median, standard devi-
ation (SD), and range (range). A value of α=0.05 was
adopted for the level of statistical significance. To test
for differences between target groups following tests
were used: Pearson’s χ2 test; Spearman’s rank correla-
tion, one-factor ANOVA for proportions, and two-fac-
tor ANOVA for proportions. Statistical Package for
the Social Science (SPSS) version 23.0 (IBM, Armonk,
NY, USA) was used for the statistical analysis.

Results
A total of 653 neonates were admitted at Center of
Neonatology during study period. Out of this number
427 were FTI, and 226 were PTI. During the study
period, 71 newborn infants were diagnosed with sepsis
(32 FTI [7.5%]; 39 PTI [17.1%]). The incidence of
sepsis was significantly higher in PTI (p<0.001) com-
pared to FTI. The mean birth weight of PTI was sta-
tistically significant lower compared to FTI (p<0.001)
(Table 3).

In the group of PTI, about 20% were infants with
very low birth weight. Extremely low birth weight was
detected in 6.6% PTI. The sepsis incidence in PTI was
highest in extremely low birth weight group (33.3%)
(Table 4).

Among the enrolled neonates, according to infant
age at the onset of symptoms, sepsis was recognized as
EOS in 27 cases and as LOS in 44. In PTI EOS was
diagnosed in 12, while LOS was diagnosed in 27
patients (Table 5). The sepsis was proven in 44 cases
by positive blood culture. In PTI, the onset of sepsis
was usually after 4 days or more, while in FTI usually
within 3 days (statistically significant difference in the
time of onset p=0.379) (Table 5).

In PTI predominantly isolated pathogen in EOS
was E. coli, while in LOS most frequently isolated were
Klebsiella pneumoniae and Staphylococcus CoN (Table 6).

In 6.3% of mothers of FTI and as many as 46.2%
of mothers of PTI, the time from rupture of the mem-
branes to delivery was longer than 18 hours, which is a
pathological finding. There was a statistically signifi-
cant difference in the frequency of water rupture time
between the studied groups (p<0.001).
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Table 2. Collected variables. 

Perinatal variables Postnatal variables

Delivery mode (vaginal, Date of birth
caesarian section)

Single or multiple births Birth weight

Pregnancy-induced hypertension Apgar score 
and other mother illnesses

Preterm premature rupture of Gestational age 
membranes (i.e. ≥18 h before 
delivery) 

Temperature prior to and Full term infant 
during delivery Preterm infant 

BW 500–999 g

BW 1000–1499 g 

BW 1500–1999 g

BW 2000–2499 g

Date of patient admission

Onset of illness (EOS, LOS)

Temperature at onset of infection

Clinical manifestation

Resuscitation measures

Mechanical ventilation

Laboratory results (i.e., white 
blood cell count, CRP, platelet 
count, acid-base balance, 
glycaemia, bilirubin, urine)

Diagnosis of sepsis (causative 
pathogen):
Gram positive 
Gram negative
Fungi

BW: birthweight; EOS: early onset sepsis; LOS: late onset› sepsis.

Table 3. Birth weight of infants with diagnosed sepsis. 

Birth weight (g) n 9 SD Med Min Max

Preterm infants 39 1934.6 634.5 1870.0 720.0 3770.0

Full term infants 32 3486.9 621.5 3475.0 2050.0 4770.0

Total 71 2634.2 997.3 2590.0 720.0 4770.0

Table 4. Birth weight of preterm infants (PTI) with diagnosed sepsis. 

No of No of PTI Incidence of sepsis
Birth weight (g) PTI % with sepsis (100 newborn)

500–999 15 6.6 5 33.3

1000–1499 29 1.8 6 20.7

1500–1999 72 31.8 14 19.4

2000–2499 64 27.8 8 12.5

>2500 48 20.7 6 12.5

Total 228 100 39 17.1
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Pre-pregnancy and during pregnancy maternal dis-
ease was not significantly different (p=0.133). A statis-
tically significant difference was found with respect to
the presence of pre-eclampsia, with a significantly
higher prevalence in mothers of PTI diagnosed with
sepsis (p=0.035).

Differences in the clinical manifestations of sepsis
in PTI and FTI were analyzed. PTI were more likely
to have symptoms and signs of a respiratory system
(p=0.009), primarily in the form of cyanosis (p=0.003)
and tendencies of apnea (p<0.001), whereas changes in
skin and navel (p=0.037, ie p=0.015) were significantly
more frequent in FTI, as well as signs of CNS involve-
ment (p=0.018).

Laboratory indicators of sepsis in both groups of
infants were analyzed in detail and no statistically sig-
nificant differences were observed in most parameters.
The most common pathological findings in the PTI
were leukopenia (56.4%), hypoxemia (51.3%) and
thrombocytopenia in 46.2% of infants. Hypoxemia
(37.5%) and thrombocytopenia (34.4%) were domi-

nant in the FTI. There was a significantly higher
prevalence of hypoxemia in the PTI (p=0.003). PTI
most often had an Apgar score of 4–7 (43.6%), where-
as term infants most often had an 8–10 (65.6%). There
was a significant difference in the degree of Apgar
score between the study groups (p=0.035). PTI and
FTI most often had high and very high CRP at admis-
sion (79.5% vs. 68.8%, respectively). There was no sta-
tistically significant difference in the degree of CRP
between the study groups (p=0.439).

Both PTI and FTI were mostly cured. There was
no statistically significant difference in the frequency
of outcomes between the study groups (p=0.243)
(Table 7).

When analyzing duration of hospitalization (Table
8), it was observed that PTI spent on average 33.5 days
in the hospital (range: 0.0–111.0), while in FTI the hos-
pitalization was on average significantly shorter with
12.5 days (range: 0.0–33.0). There was a statistically sig-
nificant difference in the median number of hospitaliza-
tion days between the study groups (p<0.001).

Table 5. Infants with diagnosed sepsis. 

Preterm infants Full term infants

Blood culture results EOS <72h LOS >72h n (%) EOS <72h LOS >72h n (%) Total (%)

Proven sepsis 8 16 24 (62) 9 11 20 (63) 44

Possible sepsis 4 11 15 (38) 6 6 12 (37) 27

Total, n (%) 12 (31) 27 (69) 39 (100) 15 (47) 17(53) 32 (100) 71 (100)

EOS: early onset sepsis; LOS: late onset› sepsis.

Table 6. Isolated pathogens according to onset of sepsis and birth weight. 

Onset of disease

Birth weight (g) ≤≤3 days 4–28 days Total

500–999 E. coli 2 K. pneumoniae 1 3

1000–1499 - - K. pneumoniae 1 4
- - Staphylococcus CoN 2
- - Pseudomonas 1

1500–1999 E. coli 2 Serratia 1 8
Enterobacter 1
Staphylococcus CoN 3
Pseudomonas 1

2000–2499 E. coli 1 K. pneumoniae 2 5
Serratia 1 E. coli 1

≥2500 Streptococcus alpha haem.GA 1 K. pneumoniae 2 4
K. pneumoniae 1



Discussion
Despite the use of new generations of antibiotics and
supportive treatment, infections in infants due to high
morbidity and mortality remain a significant problem
especially in children of very low body weight.[1,2,10] In
highly developed countries (such as USA and Australia),
the incidence of neonatal bacterial sepsis ranges from
1.5–3.5/1000 live births for EOS to 6–9/1000 live births
for LOS. It varies between different countries and
regions: 7.1–38/1000 live births in Asia, 6.5–23/1000 in
Africa and 3.5–8.9/1000 in South America and the
Caribbean.[1,2,10,11] During year 2015, 653 infants were
admitted to Clinical Center of Montenegro – 427 FTI
(65.4%) and 226 PTI (34.7%). Out of 653 infants, sep-
sis was diagnosed in 71 cases (32 FTI [7.5%]; 39 PTI
[17.1%]) with the incidence of sepsis being significantly
higher in PTI (χ2=13.544; p<0.001). These results are in
accordance with previously published studies with sepsis
incidence 3–10 times higher in PTI.[10–12] Immaturity of
the immune system, use of medical devices, invasive
diagnostic and therapeutic procedures, long hospitaliza-
tion are some of the possible causes for higher sepsis
incidence in PTI.[3,4,13,14]

The increased risk of infection correlates with body
weight. Infants with low body weight are prone to devel-
op the infection.[3,15] Newborns weighing less than 1500
grams are 8 times more likely to have sepsis than babies
born at term.[10,12] In our study, we observed higher inci-
dence of sepsis in low body weight PTI as well. Similar
results were published in a multicenter study by The
Eunice Kennedy Shriver National Institute of Child
Health and Human involving 15 US university centers
analyzing the rates of EOS and LOS among nearly
400,000 live births. The overall rate of early neonatal
sepsis was 0.98/1000 live births with a frequency
inversely proportional to birth weight (401–1500 g,
10.96/1000; 1501–2500 g, 1.38/1000; >2500 g,
0.57/1000). The incidence of LOS sepsis is also
increased in low birth weight infants according to
Neonatal Research Network with 43% in infants weigh-
ing 401–750 g, 28% in infants weighing 751–1000 g,
15% in infants weighing 1001–1250 g and 7% for
infants weighing 1251–1500 g.[11,16]

The “gold” standard when diagnosing neonatal sep-
sis is isolation of a microorganism from blood sample.
According to available data, the rate of positive blood

culture is highly variable and is reported to be between
25–60% and rarely high up to 82%.[5,7,11] In our study
sepsis was verified in 44 infants (62%). Possible reason
for negative blood culture in remaining 27 infants might
be initial antibacterial therapy started at the home med-
ical institution, prior to admission. Among other reasons
we must mention small volume of a blood sample for
blood culture in critically ill infants with very low birth
weight, blood sampling before the onset of sepsis,
potential contamination of the blood sample and the
possibility that cause of sepsis could not be detected with
the available diagnostic methods.[5]

In 24 preterm infants enrolled in our study EOS was
verified in 8, and LOS in remaining 16 patients. Most
frequently isolated pathogens were K. pneumoniae
(15.4%) and E. coli (15.3%) among Gram negative bac-
teria and Staph. CoN (12.8%) in Gram positive bacteria.
When analyzing differences in EOS and LOS etiology
there is a strong correlation between EOS and E. coli, as
well as between LOS and Staph. CoN and K. pneumoniae.

Epidemiological studies have shown a tendency of
increase in the incidence of sepsis caused by Gram neg-
ative bacteria throughout Europe. The importance of
this finding is related to increasing antimicrobial resist-
ance of Gram negative bacteria. Enterobacteriaceae:
Enterobacter spp., Klebsiella spp., and Serratia spp. are char-
acterized with polysaccharide capsules that contribute to
their virulence by preventing opsonization, phagocytosis
and bacterial lysis. In preterm infants with already qual-
itatively and quantitatively immature immune system,
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Table 7. Disease outcome. 

Preterm infants Full term infants Total

Outcome n % n % n %

Cured 35 89.7 32 100 67 94.3

Lethal outcome 4 10.3 0 0 4 5.7

Total 39 100.0 32 100.0 71 100.0

Table 8. Duration of hospitalization in infants with diagnosed sepsis. 

Duration of 
hospitalization
(days) n 9 SD Med Min Max

Preterm infants 39 36.6 24.7 33.5 0.0 111.0

Full term infants 32 14.8 9.1 12.5 0.0 33.0



these bacteria can cause severe neonatal sepsis with
severe complications and poor outcome.[3,17]

Published data suggest that duration of hospitaliza-
tion is longer in PTI diagnosed with sepsis, and lethal
outcome is more frequent compared to FTI with sepsis
especially if causative agent is Gram negative bacte-
ria.[3,10,12,14] In our study it was observed that PTI spent on
average 33.5 days in the hospital (range: 0.0–111.0),
while duration of stay in FTI was on average significant-
ly shorter, 12.5 days (range: 0.0–33.0).

Blood count analysis showed no significant differ-
ences between PTI and FTI in our study. CRP, one of
the most intensively studied, the most widely available
and the most used laboratory test for the diagnosis of
neonatal sepsis is considered to be “specific” but “late”
marker of neonatal infection, as evidenced in our study
as well.[13,17–19] In both PTI and FTI a high level (≥20
mg/l, 100%, 98.6%, respectively) and very high CRP
(≥100 mg/l, 79.5% and 68.8%, respectively) was meas-
ured. Clinical manifestation, which can be difficult to
differentiate from those of non-infectious etiologies, was
presented differently in PTI and FTI. In PTI apnea
and/or cyanosis, impaired spontaneous activity, hypoto-
nia and significantly frequent hypothermia were verified
while CNS symptoms as well as skin and navel related
symptoms were more frequent in FTI.

Since blood analysis can result negative when trying
to isolate bacteria with blood count and CRP showing
indefinite values and indefinite clinical presentation, we
also have to analyze risk factors when trying to set a
diagnosis of sepsis. According to the results of our study
several mother and infant related risks for neonatal sep-
sis were defined. Most significant mother related risk
factor was premature membrane rupture (longer than
18h before delivery). It occurred in 46.2% mother of
PTI, which was significantly different compared to
mother of FTI. Additionally, preeclampsia in mothers
was found to be significant contributor to higher inci-
dence of sepsis in PTI. Among infant related risk factors
perinatal asphyxia was detected to be significant risk fac-
tor especially in PTI (Apgar score ≤7; 0–3 20.5%, 4–7
43.6%). 

Conclusion
Taking into account published data and results of our
study, it becomes obvious that neonatal sepsis still is an

important cause of morbidity and mortality in the
neonatal period, particularly in preterm and very low
birth weight infants. With early diagnosis being chal-
lenging due to non-specific clinical characteristics we
must rely on isolation of bacteria and estimation of
mother and neonatal risk factors. According to results of
our study premature birth and low birth weight are
identified among the most significant neonatal sepsis
risk factors. Maternal preeclampsia, premature rupture
of membrane and perinatal asphyxia were identified as
significant mother related risk factors for early-onset
neonatal sepsis in the preterm newborn infants. 

Conflicts of Interest: No conflicts declared.
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The assessment of the prediction capacity of abdominal
striae gravidarum on intraabdominal adhesions in the
pregnant women with the history of cesarean section

evaluated before the cesarean section
‹lknur Çöl Madenda¤ , Mefkure Eraslan fiahin
Clinic of Gynecology and Obstetrics, Kayseri City Hospital, Kayseri, Turkey 

İDİD

Özet: Sezaryen hikâyesi bulunan gebelerde
sezaryen öncesi de¤erlendirilen abdominal striae
gravidarum seviyesinin intraabdominal yap›fl›kl›klar›
öngörebilirli¤inin de¤erlendirilmesi
Amaç: Operasyon öncesi intraabdominal yap›fl›kl›k olup olmad›¤›-
n› veya yap›fl›kl›¤›n fliddetini öngörebilmek amac›yla klinik ve ul-
trasonografik araflt›rmalar yap›lmaya devam etmektedir. Operas-
yon öncesi yap›fl›kl›¤›n fliddetinin tespiti ile intraoperatif cerrahi
komplikasyonlar› önlemek mümkün olacakt›r. Striae gravidarum
gelifliminin ba¤ dokusu ve kollajen geliflimi ile iliflkili oldu¤u düflü-
nüldü¤ünde mevcut çal›flmada sezaryen hikayesi bulunan gebeler-
de sezaryen öncesi abdominal striae gravidarum varl›¤›n› ve flidde-
tini de¤erlendirerek striae gravidarumun intraabdominal yap›fl›k-
l›klar› öngörebilirli¤ini de¤erlendirmeyi amaçlad›k. 
Yöntem: Tersiyer bir merkezde prospektif kesitsel bir çal›flma ola-
rak 6 ay süre içinde baflvuran gebeler çal›flmaya dahil edildi. Ma-
ternal yafl, vücut kitle indeksi, gebelikte al›nan toplam kilo mikta-
r›, pregestasyonel veya gestasyonel diyabet varl›¤›, sigara kullan›-
m›, kronik sistemik hastal›k varl›¤›, geçirilmifl sezaryen say›s› ve
bebek do¤um a¤›rl›klar› ile mevcut gebelikteki do¤um haftas›, fe-
tal a¤›rl›k ve fetal cinsiyet kaydedildi. Striae gravidarum fliddeti
Davey skorlama sistemi ile belirlendi. ‹ntraabdominal peritoneal
adezyonlar modifiye Nair skorlama sistemine göre de¤erlendirildi.
Striae gravidarum fliddetine göre 3 grup oluflturuldu. 
Bulgular: D›fllama kriterleri sonras› kalan 378 hasta 3 grup olarak
karfl›laflt›r›ld›. Gruplar aras›nda demografik özellikler aç›s›ndan
fark yoktu. Striae gravidarum fliddeti ile peritoneal adezyon flidde-
ti aras›nda istatistiksel olarak bir iliflki bulunamad› (p=0.401). Ay-
r›ca skar görünüm tipleri (p=0.215) ve keloid varl›¤› (p=0.127) ile
striae gravidarum aras›nda da anlaml› bir iliflki yoktu. 
Sonuç: Striae gravidarum skorunun keloid ve skar görünümü ile
iliflkisiz oldu¤u, peritoneal adezyonlar› önceden tahmin etmede
baflar›s›z bir belirteç olaca¤›, kullan›lsa dahi çok düflük özgüllük
de¤erlerine sahip olaca¤› görüflündeyiz. 

Anahtar sözcükler: Striae gravidarum, peritoneal adezyonlar, gebe-
lik, sezaryen, skar.
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Abstract

Objective: The clinical and ultrasonographic examinations are per-
formed in order to predict the presence or the severity of intraabdom-
inal adhesion before the operation. By determining the severity of
adhesion before the operation, it is possible to prevent intraoperative
surgical complications. Considering that the development of striae
gravidarum is associated with the development of connective tissue and
collagen, we aimed in our study to assess the prediction capacity of stri-
ae gravidarum on the intraabdominal adhesions by evaluating the pres-
ence and severity of abdominal striae gravidarum before the cesarean
section in the pregnant women with the history of cesarean section. 
Methods: The pregnant women who admitted within 6 months
were included in this prospective cross-sectional study carried out in
a tertiary center. Maternal age, body mass index, total weight gained
during pregnancy, the presence of pregestational or gestational dia-
betes, habit of smoking, presence of chronic systemic disease, the
number of previous cesarean section, newborn birth weight and cur-
rent week of gestation, fetal weight and fetal sex were recorded. The
severity of striae gravidarum was determined according to Davey’s
scoring system. Intraabdominal peritoneal adhesions were evaluated
according to the modified Nair scoring system. Three groups were
established according to the severity of striae gravidarum. 
Results: Remaining 378 patients after the exclusion criteria were
compared in 3 groups. There was no difference between the groups in
terms of their demographic characteristics. No statistically significant
correlation was found between the severities of striae gravidarum and
peritoneal adhesion (p=0.401). Also, there was no significant correla-
tion between striae gravidarum and the scar appearance types
(p=0.215) and the presence of keloid (p=0.127). 
Conclusion: We think that the score of striae gravidarum is not cor-
related with keloid and scar appearance, it will be an unsuccessful
marker for the prediction of peritoneal adhesions and that it will have
low specificity values even it is used. 

Keywords: Striae gravidarum, peritoneal adhesions, pregnancy,
cesarean section, scar.
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Introduction
Striae gravidarum (SG) are the linear bands formed as a
result of the structural changes in the connective tissue
which is observed frequently during pregnancy and dis-
turbs much cosmetically.[1,2] They are seen mostly in the
late months of the pregnancy and characterized by the
slightly hollow reddish scars which are located on
abdominal skin mostly.[1,2] The exact reason of the forma-
tion of striae is not known. Genetic factors, hormonal
changes during pregnancy and the increase of lateral ten-
sion on connective tissue due to increased regional dis-
tention are discussed in its etiopathogenesis.[3] The
prevalence vary between 50% and 90%.[4] Although var-
ious studies have reported that the creams applied dur-
ing pregnancy prevent striae, there is no certain treat-
ment to prevent their formation.[2–4]

The rates of cesarean section have been increasing
nowadays and intraabdominal adhesions develop after
each abdominal operation. The reoperations due to
intraabdominal adhesions are usually challenging, and
their complication rates are high.[5] Today, clinical and
ultrasonographic examinations are carried out to predict
the presence or severity of intraabdominal adhesion
before the operation. It will be possible to prevent intra-
operative surgical complications with the determination
of the severity of adhesion before the operation.

Considering that the development of SG is associat-
ed with the development of connective tissue and colla-
gen, we aimed in our study to assess the prediction
capacity of SG on the peritoneal adhesions by evaluating
the presence and severity of abdominal SG before the
cesarean section in the pregnant women with the histo-
ry of cesarean section.

Methods
This cross-sectional study was conducted prospectively
in the Clinic of Gynecology and Obstetrics at Kayseri
City Hospital. The study approval was obtained from
the Ethics Committee of the Faculty of Medicine,
Erciyes University (2019/721). All steps of the study
were performed in accordance with the Declaration of
Helsinki. The pregnant women who admitted to our
clinic for the cesarean section between April 2019 and
September 2019 and met the following criteria were
included in the study: the pregnant women whose eth-
nic origin was Turkish, who were at above 37 weeks of

gestation, in the age range of 20–35, had singleton preg-
nancy and underwent cesarean section only once. The
patients with the history of pelvic inflammatory disease,
abdomino-pelvic surgery and endometriosis apart from
the cesarean section were excluded from the study as
these conditions might cause additional adhesion. In
addition, the patients who had surgical site infection and
the history of steroid use which might cause the forma-
tion of SG during pregnancy were also excluded from
the study. Maternal age, body mass index (BMI), total
weight gained during pregnancy, the presence of
pregestational or gestational diabetes, habit of smoking,
presence of chronic systemic disease, the number of pre-
vious cesarean section, newborn birth weight and cur-
rent week of gestation, fetal weight and fetal sex were
recorded. The cases who underwent previous cesarean
section less than 2 years ago, obese cases with BMI over
30, those who gained more than 20 kg during pregnan-
cy, the cases who underwent any local treatment for SG,
those who had vaginal delivery previously, the cases who
smoke, those who had a history of diabetes mellitus,
chronic systemic diseases or connective tissue diseases
were excluded from the study. Of the patients, those
who underwent Pfannenstiel incision on their abdomen
and Kerr incision on their uterine in their previous
cesarean section were included in the study.

The presence and severity of striae in the pregnant
women were determined by Davey’s scoring system
which was used in the previous studies.[6] The abdomen
was separated into 4 horizontal and vertical quadrants,
and each quadrant received a score. The absence of stri-
ae in a single quadrant meant 0 point, presence of 1–3
striae meant 1 point, and 4 or more striae meant 2
points. Then, the scores of 4 quadrants were added up
and total score was obtained. The patients with no stria
were included in the group of “no stria”. The patients
with the total striae score of 1 or 2 were included in the
group of “mild striae”, and those with the scores of 3 to
8 were included in the group of “severe striae”. All stri-
ae which were in the form of reddish, shiny and silvery
lines in the abdominal skin examination were included
in the count.

Intraabdominal peritoneal adhesions during surgery
were evaluated according to the modified Nair scoring
system.[7] According to this system, following definitions
were made: grade 0 = no adhesion in the intraabdominal
examination; grade 1 = the presence of single band
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between visceral surface of uterine and abdominal wall;
grade 2 = the presence of two bands between visceral
surface of uterine and abdominal wall; grade 3 = the
presence of more than two bands between visceral sur-
face of uterine and abdominal wall; and grade 4 = the
cases where uterine surface is directly adhered to the
anterior abdominal wall.

The modified Nair scoring system was used to
understand the relation between abdominal striae and
adhesion scoring system. According to this modified
classification system, grade 1 or 2 was defined as film-like
(membranous) in the presence of abdominal adhesion
and grade 3 or 4 was defined as dense in the presence of
abdominal adhesion.[8] Three groups were established in
the study, and they were classified as “no stria”, “mild
striae”, and “severe striae”. The skin was defined as
smooth, hollow and high according to the scar appear-
ance. Also, the presence of keloid was also recorded. The
relationship between the severity of striae gravidarum
and the severity of peritoneal adhesion was assessed. 

Statistical analysis

The data of this study were processed and compared by
using PASW statistics software version 18 (SPPS, Inc.;
Chicago, IL, USA). In order to determine the normal-
ity of the data, Shapiro-Wilk test was used to compare
two groups, and Levene’s test was used to test the
homogeneity of the variants. For the continuous vari-
ables, the groups were compared by using either
Student’s t-test or Mann-Whitney U test. The cate-

gorical variables were compared by using either chi-
square test or Fisher’s exact test. For the multi-group
comparison of continuous variables, one-way ANOVA
and Kruskal-Wallis variance analysis were used. The
value of p<0.05 was considered statistically significant.

Results
A total of 568 patients were included in the study. Of
them, 190 were excluded from the study due to the
exclusion criteria. Of the remaining 378 patients, 186
were included in the Group 1 (no stria), 82 were includ-
ed in the Group 2 (mild striae), and 110 were included
in the Group 3 (severe striae). There was no significant
difference between the groups in terms of the demo-
graphic characteristics such as age, gravida, abortus
rates, education level, income level, being a housewife,
mean weight gained during pregnancy, weeks of gesta-
tion, fetal sex and newborn birth weight. Continuous
variables and categorical variables of the maternal char-
acteristics are shown in Table 1.

The comparisons of the groups in terms of peritoneal
adhesions, the presence of keloid, the scar appearance
types of cesarean section on skin and the presence of
abdominal striae are presented in Table 2. Accordingly,
no statistically significant correlation was found between
the severity of striae gravidarum and peritoneal adhe-
sions (p=0.401). Also, there was no significant correla-
tion between the stria gravidarum and scar appearance
types (p=0.215) and the presence of keloid (p=0.127).

Table 1. The comparison of the groups in terms of the demographic characteristics. 

Group 1 (n=186)  Group 2 (n=82) Group 3 (n=110)
No stria Mild striae Severe striae p-value 

Age (year) 25.3±4.5 26.1±4.5 25.9±3.9 0.245

BMI (kg/m2) 25.1±3.2 24.9±3.9 25.3±3.5 0.257

Weight gained during pregnancy 12.2±4.7 13.0±2.9 12.9±4.2 0.348

Gravida 2.2±0.5 2.3±0.4 2.1±0.5 0.656

Abortus 0.3±0.5 0.4±0.5 0.4±0.5 0.511

Educational status (university) 33 (18%) 13 (16%) 15 (14%) 0.189

Unemployed 98 (53%) 48 (59%) 67 (61%) 0.201

Income level (>8,000 TRL /month) 39 (21%) 14 (17%) 16 (15%) 0.177

Newborn birth weight (g) 3300±283 3250±293 3290±310 0.355

Fetal sex (girl) 89 (48%) 38 (47%) 53 (48%) 0.654

Week of gestation at delivery 38.6±1.1 38.5±1.0 39.0±1.2 0.103

BMI: Body mass index; TRL: Turkish Lira. The values are given as mean ± standard deviation and n (%).
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Discussion
It is accepted by all surgeons that the adhesions increase
as the number of surgical procedures underwent increas-
es. Today, the rate of cesarean section increases while the
rate of vaginal delivery decreases.[9] This fact requires
keeping cesarean section-related complications on the
agenda all the tame. One of them is peritoneal adhesions,
because the complications in association with peritoneal
adhesions such as bladder and intestine injuries, infertili-
ty, chronic pelvic pain, extended surgery duration and
more loss of blood may develop.[10] When we reviewed the
literature, we could not find any consistent marker pre-
dicting the severity of these adhesions. In our study, we
tried to investigate this issue. The parameters such as SG
scoring, the presence of keloid or scar appearance types
are the non-invasive examination methods which can be
assessed easily. However, we could not find any correla-
tion between SG and the severity of peritoneal adhesions,
the presence of keloid or the scar heights in our study.

We reviewed the studies performed by many authors
who investigated this issue in the recent years, and by
considering their limitations, we performed our study
with a selected homogeneous patient group and a higher
number of patients compared to the similar previous
studies. We considered that ethnic origin difference may
have an impact on adhesions in our country which
receive high rate of immigrants, and included only
Caucasian pregnant women in our study. The absence of
difference between the groups in terms of age, gravida,
BMI, weight gained during pregnancy, income level,
educational status, weeks of gestation, fetal sex and birth
weight is a significant indicator that we provided suffi-
cient homogeneity.

According to the results of our study, there was no
significant difference between SG score and peritoneal
adhesions. Compared to similar previous studies, Bibi et
al. in 2018 and Çelik et al. in 2018 also did not find any
significant difference between SG score and peritoneal
adhesions similar to our study.[11,12] Unlike other results,
there are studies reporting that the severity of pelvic
adhesions increase as SG score increases.[13–15] On the
other hand, there are also studies reporting that the
severity of pelvic adhesions decrease as SG score
increases.[16] All these different results can be explained
with the factors such as the less number of patients, dif-
ferent ethnic groups, different exclusion criteria, differ-
ent methodologies, and different numbers of previous
cesarean section.

In our study, we designed the methodology by pay-
ing attention to the limitations of the previous similar
studies. We established inclusion and exclusion criteria.
The population of our study was stronger than the pre-
vious similar studies. Yet, being a single-center study can
be a limitation. Also, we could not provide homogeneity
as we could not access any record of the surgical tech-
nique applied in the previous cesarean section of the
population, and this may be another limitation of our
study. By closing the uterine with single or double lay-
ers in the previous cesarean section, and whether closing
the visceral and parietal peritoneum or not may be
important for the development of adhesion.

Conclusion
Although the results are inconsistent in the similar stud-
ies, we believe that the score of striae gravidarum is not
correlated with keloid and scar appearance, it will be an

Table 2. The comparison of the groups in terms of peritoneal adhesions and some scar characteristics. 

Group 1 (n=186)  Group 2 (n=82) Group 3 (n=110)
No stria Mild striae Severe striae p-value 

Adhesion Grade 0 125 (67%) 54 (65%) 70 (63%)

Grade 1–2 39 (21%) 16 (20%) 27 (25%) 0.401

Grade 3–4 22 (12%) 12 (15%) 13 (12%)

Keloid is present 44 (24%) 16 (20%) 19 (17%) 0.127

Scar appearance Smooth 142 (76%) 68 (82%) 86 (78%)

Hollow 11 (6%) 3 (4%) 11 (10%) 0.215

High 33 (18%) 11 (14%) 13 (12%)

The values are presented as n (%).
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unsuccessful marker for the prediction of intraabdomi-
nal adhesions and that it will have low specificity values
even it is used in the light of the data of our study which
are stronger than the previous studies.

Conflicts of Interest: No conflicts declared.
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İDİDİDİD

Özet: Preeklamptik anne bebeklerinin klinik
sonuçlar›
Amaç: Bu çal›flma yenido¤an yo¤un bak›m ünitesinde yatan, ma-
ternal preeklampsi/eklampsi tan›s› olan annelerin bebeklerinin
özelliklerinin retrospektif olarak literatür eflli¤inde incelenmesi
amac›yla planland›. 
Yöntem: Bir e¤itim ve araflt›rma hastanesinde 1 Ocak – 31 Aral›k
2018 tarihleri aras›nda preeklampsi/eklampsi tan›s›yla do¤umu
gerçekleflen, do¤um sonras› ayn› hastanenin yenido¤an yo¤un ba-
k›m ünitesinde yat›r›larak izlem, tetkik ve tedavisi yap›lan bebek-
lerin hastane bilgi yönetim sisteminden elde edilen epikriz dosya-
lar›, hastane yönetimi ve etik kurul onay› al›nd›ktan sonra incele-
nerek retrospektif olarak de¤erlendirildi. 
Bulgular: Çal›flmaya dahil edilen 51 bebe¤in annelerinin yafl ortala-
mas› 32.21±6.20, bebeklerin do¤duklar›ndaki gebelik haftas› 34.21±
3.33, ortalama do¤um a¤›rl›klar› 2177±1007 gram olarak bulundu.
Annelerin neredeyse tamam›n›n (%98) spontan (kendili¤inden) ge-
be kald›¤›, %9.8’inin (n=5) ikiz gebelik oldu¤u, %31.4’ünün (n=16)
ek hastal›klar›n›n (gestasyonel diyabet, epilepsi, hipotiroidi) oldu¤u
saptand›. Klini¤e kabul edilen bebeklerin yat›fll› olduklar› günlerde
%58.8’i nazal sürekli pozitif hava yolu bas›nç deste¤i, %5.9’u meka-
nik ventilatör deste¤i, %51’i aral›kl› fototerapi ald›. Bebeklerin tam
enterale geçifl günleri 10.72±13.87 (aral›k: 1–64) olarak belirlendi.
Bebeklerinden 3 tanesi yat›fllar›n›n 2. günü, 12. günü ve 23. günün-
de hayat›n› kaybetmiflti. Bebeklerin %90.2’si sadece anne sütü (an-
ne memesini emerek), %9.8’i hem anne sütü hem de mama alarak
taburcu olmufltu. 
Sonuç: Preeklamptik anne bebeklerine yaklafl›mda; prematürite ve
buna sekonder geliflen komplikasyonlar baflta olmak üzere gelifle-
bilecek di¤er sorunlar›n erken dönemde fark edilmesi, yenido¤an
yo¤un bak›m ünitesi koflullar›n›n düzenlenmesi ve multidisipliner
ekiplerin oluflturulmas› ile preeklampsiye ba¤l› geliflen perinatal
mortalite ve morbiditenin azalt›laca¤› kan›s›nday›z. 

Anahtar sözcükler: Preeklampsi, yenido¤an yo¤un bak›m ünitesi,
mortalite, morbidite.
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Abstract

Objective: We planned this study to investigate the characteristics of
the newborns retrospectively in company with the literature, who were
hospitalized in the neonatal intensive care unit, of the mothers diag-
nosed with maternal preeclampsia/eclampsia. 
Methods: The discharge reports received from the hospital informa-
tion management system for the newborns monitored, examined and
treated in the neonatal intensive care unit in the postnatal period after
they were delivered with the diagnosis of preeclampsia/eclampsia
between January 1 and December 31, 2018 in a training and research
hospital were assessed retrospectively after obtaining the approvals of
hospital management and ethics committee. 
Results: Mean age of the mothers of 51 newborns included in the
study was 32.21±6.20, the week of gestation during delivery was 34.21±
3.33, and the mean birth weight of the newborns was 2177±1007 g. It
was found that almost all women (98%) conceived spontaneously,
9.8% (n=5) of them were twin pregnancies, and 31.4% (n=16) of them
had additional diseases (gestational diabetes, epilepsy, and hypothy-
roid). During the hospitalization in the clinic, 58.8% of the newborns
received nasal continuous positive airway pressure (N-CPAP) support,
5.9% of them received mechanical ventilator support, and 51% of
them received intermittent phototherapy. The days switching to full
enteral of the newborns were 10.72±13.87 (range: 1–64). Three new-
borns died on 2nd, 12th, and 23rd days of their hospitalization. Of the
newborns, 90.2% were fed by only breastfeeding while 9.8% were fed
by both breastfeeding and formula before they were discharged. 
Conclusion: In the approach towards the newborns of preeclamptic
women, we believe that perinatal mortality and morbidity associated
with preeclampsia will be decreased by noticing all issues early that
may develop, such as prematurity and the complications developing
secondary to prematurity in particular, improving the conditions of
neonatal intensive care unit, and establishing multidisciplinary teams. 

Keywords: Preeclampsia, neonatal intensive care unit, mortality,
morbidity.
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Introduction
Preeclamptic/eclamptic pregnancy is among the signifi-
cant morbidity and mortality reasons for mother and
fetus. Its prevalence varies between 5% and 7%.[1,2] The
negative maternal outcomes of preeclampsia/eclampsia
(PE/E) are severe hypertension, ablatio placentae, cere-
bral hemorrhage, pulmonary edema, liver and kidney
failure, stroke, hemorrhage, intrauterine fetal death,
HELLP (hemolysis, elevated liver enzymes, low platelet)
syndrome, and maternal death.[1,3–5] In pregnant women
younger than 35 years old, maternal death associated
with hypertension in PE/E is the second among all
maternal death causes. In this pregnancy group, rapid
diagnosis, efficient treatment and mature delivery may
prevent maternal deaths.[6]

The conditions such as history of PE/E in previous
pregnancies or in the family, nulliparity, black race, her-
itage, multiple pregnancy, obesity, polyhydramnios,
oligohydramnios, molar pregnancy, diabetes mellitus,
chronic hypertension, renal disease, age being <20–40>,
low level of socio-economical status, non-immune fetal
hydrops, connective tissue diseases, lack of nutrition and
malnutrition increase the incidence of PE.[7]

The major disorder affecting fetus in PE negatively is
the uteroplacental ischemia.[8] Decreased uteroplacental
blood flow leads to intrauterine hypoxia and may cause
functional and structural disorders in many organs of
fetus. The hypoxic stimulation increases the production
of free oxygen radicals which have a significantly damag-
ing impact. The brain of newborn which grows rapidly
is affected negatively.[9] In case of a severe placental insuf-
ficiency, the lack or reversal of umbilical arterial end-
diastolic flow, the redistribution of mid-cerebral artery
flow and an increase in the umbilical vein pulse occur in
fetus. The intrauterine growth retardation (IUGR),
preterm labor and fetal death are seen most frequently as
the results of intrauterine hypoxemia.[8] In the newborns
where maternal PE/E and prematurity are seen at the
same time, the complications such as respiratory distress
syndrome (RDS), necrotizing enterocolitis (NEC),
intraventricular hemorrhage (IVH), bronchopulmonary
dysplasia (BPD), and perinatal death may develop.[7] In a
study comparing the newborns of women with PE and
normal newborns, it was seen that the rate of IUGR was
six times higher in the newborns of pregnant women
diagnosed with PE than the normal newborns.[10] It is

known that about half of the newborns of the pregnant
women with PE require neonatal intensive care unit
(NICU) after delivery.[11] We planned this study to inves-
tigate the characteristics of the newborns retrospectively
in company with the literature, who were hospitalized in
NICU, of the mothers diagnosed with maternal PE/E.

Methods
The discharge reports received from the hospital infor-
mation management system (HIMS) for the newborns
monitored, examined and treated in the NICU, whose
mothers were followed up with the diagnosis of
preeclampsia/eclampsia in a training and research hospi-
tal, received tertiary perinatology healthcare service and
delivered in the same hospital between January 1 and
December 31, 2018, were assessed retrospectively after
obtaining the approvals of hospital management and
ethics committee (Non-Invasive Ethics Committee of
Scientific Researches, Faculty of Medicine, Sakarya
University, File No: 02/10/2019-99). The study proto-
col was prepared in accordance with the 2008
Declaration of Helsinki. The data of the study were col-
lected from HIMS on October 3–25, 2019 after obtain-
ing necessary approvals.

The data of the women related with their pregnan-
cies and deliveries (age, number of pregnancy, number
of living children, number of miscarriage, conception
method, delivery type, and the sex of newborn) and the
data of the newborns hospitalized and followed up at the
NICU (gestational age, birth weight, birth type, Apgar
score, respiration support, time of switching to full
enteral, number of hospitalization days, number of post-
natal discharging days, weight at discharge, nutrition
type and reasons for leaving the clinic) obtained from
the discharge reports in patient files were analyzed.

The statistical analyses of the study were performed
by using SPSS 21.0 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were presented as mean and stan-
dard deviation for the continuous variables while per-
centage and frequency values were presented for the cat-
egorical variables.

Results
A total of 372 newborns were hospitalized in the NICU
between January 1 and December 31, 2018, and 51
(13.70%) of them were hospitalized due to the diagnosis
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of PE/E in their mothers. The mean age of these moth-
ers was 32.21±6.20 (range: 18–44) years, week of gesta-
tion (WG) that the newborns were born was 34.21±3.33
(range: 26–40), and the mean birth weight (BW) was
2177±1007 (range: 670–4730) g. It was found that
almost all women (98%) conceived spontaneously, 9.8%
(n=5) of them were twin pregnancies, and 31.4% (n=16)
of them had other diseases in addition to PE/E (gesta-
tional diabetes, epilepsy, and hypothyroid). It was also
found that 35.3% (n=18) of the women with PE/E were
experiencing their first pregnancy and it was their first
delivery in 41.1% (n=21) of them while 41.2% (n=21) of
them had at least one living child and 29.4% (n=15)
underwent miscarriage previously. According to the
pregnancy history of the mothers, the numbers of con-
ception were varying between 1 and 9 while the num-
bers of living children and undergoing miscarriage were
varying between 1 and 4. Of the deliveries, 96.1%
(n=49) were carried out by cesarean section and 3.9%
(n=2) by normal vaginal method, and 49% (n=25) of the
newborns were male and 51% (n=26) of them were
female (Table 1).

It was found that 37.3% (n=19) of the newborns were
born at 26–32 weeks of gestation, 62.7% (n=32) of them
born at 33–40 weeks of gestation while 66.7% (n=36) of
them were born 670–2500 g and 33.3% (n=15) of them
were born 2501–4730 g. According to the antenatal (in
obstetric ultrasound) and postnatal (at the end of labor)
evaluations of the newborns, it was seen that 41.7%
(n=21) of them were diagnosed with IUGR, the mothers
of 7 newborns were diabetic, 3 newborns had cardiac
anomaly, the mothers of 2 newborns had oligohydram-
nios, the mother of 1 newborn had placenta previa, and
the mother of 1 newborn had ablatio placentae.
According to the Apgar scores, the scores of 56.9%
(n=29) of them were 8 and above, and 43.1% (n=22)
were 7 and below. When 31.4% of the newborns did not
start to cry right after they were born, positive pressure
ventilation (PPV) was performed as spontaneous respi-
ration did not start. For the procedure of patient safety,
all newborns were transferred to the NICU from the
delivery room in a transport incubator accompanied by
a pediatrician. During this transfer, 80.4% (n=41) of the
newborns required respiration support. On the days that
the newborns were hospitalized in the NICU, 58.8% of
them received nasal continuous positive airway pressure
(N-CPAP) support, 5.9% of them received mechanical
ventilation (MV) support, and 51% of them received

intermittent phototherapy. On the first day of the hos-
pitalization, the antibiotherapy was initiated for 76.5%
of the newborns and the methylxanthine treatment was
initiated for 2 newborns with apnea attack who were
born at 35 weeks of gestation with a weight of 1565 g
and born at 31 weeks of gestation with a weight of 1230
g, respectively. The nourishment of the newborns at the
intensive care unit were carried out mainly by breast-
feed, and the mean day of switching to full enteral was
10.72±13.87 (range: 1–64) days (Table 2).

Of the 51 newborns, 3 died on the 2nd, 12th and
23rd days of their hospitalization (the causes of their
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Table 1. Pregnancy and delivery data of preeclamptic/eclamptic mo-
thers.

Mean±SD n (%)

Maternal age (year) 32.21±6.20

GW of newborns (week) 34.21±3.33

BW of newborns (g) 2177±1007

Conception methods
Spontaneous conception 50 (98)
Conception by assisted reproductive technology 1 (2)

Number of fetus during pregnancy
Single 47 (91.2)
Twin 5 (9.8)

Number of pregnancies
1 18 (35.3)
2 10 (19.6)
3 13 (25.5)
4 and more 10 (19.6)

Number of deliveries
1 21 (41.2)
2 12 (23.5)
3 13 (25.5)
4 and more 5 (9.8)

Number of living children
1 21 (41.2)
2 13 (25.5)
3 13 (25.5)
4 and more 3 (7.8)

Number of miscarriages
1 9 (17.6)
2 3 (5.9)
3 2 (3.9)
4 1 (2)

Delivery type
Normal vaginal labor 2 (3.9)
Cesarean section 49 (96.1)

Sex of newborns

Female 26 (51)

Male 25 (49)

BW: birth weight; GW: week of gestation; Mean±SD: mean ± standard deviation.



deaths were encephalocele, pulmonary hemorrhage, and
cardiac anomaly, respectively), one newborn was dis-
patched to an external center (due to the unavailability
of the unit), and 47 were discharged from the NICU
with full recovery. The weeks of gestation and birth
weights of the newborns which died were 31 WG and
1450 g, 27 WG and 740 g, and 32 WG and 1210 g,
respectively. Their mean day of hospitalization in the
unit was 16.42±19.24 (range: 1–91) days, the day that
they were discharged was 17.12±19.64 (range: 9–91)
days, and the mean weight at the discharge was
2464.85±740.75 (range: 1600–4470) g. Of the newborns,
90.2% were fed by only breastfeeding while 9.8% were
fed by both breastfeeding and formula before they were
discharged. It was found that the examination for

retinopathy of prematurity (ROP) of 9 newborns, who
were prepared to be discharged and whose delivery week
was between 27 and 32 and birth weight was between
670 and 1900 g, were performed in the clinic (Table 3).
The routines of the clinic, which were echo examina-
tion, full abdomen ultrasonography, Transfontanelle
ultrasonography, hearing screening, national metabolic
screening and vaccine schedule, were carried out before
the newborns were discharged.

Discussion
Preeclampsia, which is very common today, has been
one of the significant health issues as it causes serious
complications both in the pregnant women and the new-
borns during their intrauterine period and preterm
labors in particular. Fetal death, intrauterine growth
retardation and premature labor are among the signifi-
cant potential fetal and neonatal complications in the
newborns of preeclamptic mothers.[12] There may be dif-
ferent clinical features between the newborns of
preeclamptic mothers and the newborns of healthy
mothers. In their study, Acunafl et al.[13] compared the
premature newborns of preeclamptic and normotensive
mothers in terms of the prognosis and they did not find
any statistically significant difference between two
groups. The different results in these studies show that
the impacts of preeclampsia on the newborns and their
clinical outcomes vary although the problems encoun-
tered by the newborns of preeclamptic mothers after
delivery are known. Hoffman et al.[14] and Bahia et al.[15]

suggested that the cardiovascular system diseases such as
preeclampsia increase with the pregnancies at advanced
ages (>35). Salem et al.[16] showed a linear relationship
between maternal age and perinatal complications in
their study. In our study, mean age of the mothers was
32.21±6.20 years. In the study of Çetin et al.[17] retrospec-
tively conducted on 16,294 patients, the authors found
that the rates of preeclampsia and gestational hyperten-
sion were higher in nulliparous cases than the multi-
parous cases. We found in our study that 58.8% of our
cases were multiparous although the preeclampsia is
more common in primigravida cases.

Miyake et al.[18] found in their retrospective study that
the preeclampsia increased the rates of cesarean section,
and the massive maternal hemorrhage increased. In our
study, we found that 96.1% of the mothers delivered by

Perinatal Journal

Tiryaki Ö et al.

158

Table 2. Data of the newborns taken to the neonatal intensive care
unit.

Mean±SD n (%)

According to GW 
26–32 19 (37.3)
33–40 32 (62.7)

According to BW
670–2500 g 36 (66.7)
2501–4730 g 15 (33.3)

Apgar score
8 and above 29 (56.9)
7 and below 22 (43.1)

Respiration support
N-CPAP 30 (58.8)
MV 3 (5.9)

Day of switching to full enteral 10.72±13.87

BW: birth weight; GW: week of gestation; Mean±SD: mean ± standard deviation;
MV: mechanical ventilation; N-CPAP: nasal continuous positive airway pressure;
NICU: neonatal intensive care unit.

Table 3. The data of the neonatal intensive care unit newborns du-
ring discharge.

Variables Mean±SD n (%)

Number of hospitalization days 16.42±19.24

Number of postnatal discharge days 17.12±19.64

Weight at discharge 2464.85±740.75

Nutrition at discharge
Breastfeeding 46 (90.2)
Breastfeeding and formula together 5 (9.8)

Reason for leaving the clinic
Discharge with full recovery 47 (92.1)
Death 3 (5.9)
Dispatch 1 (2)

Mean±SD: mean ± standard deviation.



the cesarean section. Of the newborns included in the
study, 37.2% were between 26 and 32 weeks of gesta-
tion. Since the mothers of these newborns were signifi-
cantly preeclampsia, the perinatology team performed
preterm delivery for medical purpose. Today, prematu-
rity and related early week of gestation and low birth
weight are among the most important risk factors for the
newborns of preeclamptic women.[19] Çetinkaya et al.[20]

compared the newborns of preeclamptic mothers and
normotensive in their study and they found that the birth
weights of the newborns of preeclamptic mothers were
lower than the control group. In our study, the mean
birth weight of the newborns of preeclamptic mothers
was 2177 g.

There is no certain opinion on the RDS rates of the
newborns of the preeclamptic mothers. Chang et al.[21]

found in their study where they investigated the RDS
prevalence in the newborns of preeclamptic and non-
preeclamptic mothers that RDS rate was two times high-
er in the newborns of preeclamptic mothers whose ges-
tational age was lower than 32 weeks and they did not
find any difference between the groups for the newborns
over 32 weeks in terms of RDS prevalence. Jelin et al.[22]

found in their retrospective study that RDS rates were
increased in the newborns of the preeclamptic mothers,
and they also found in their other study[23] that RDS rates
were higher in the newborns of preeclamptic mothers
born at 32–37 weeks compared to the non-preeclamptic
cases. In our study, we found that half (49%) of the new-
borns were diagnosed with RDS. The differences in the
definition of respiratory distress syndrome and carrying
out studies retrospectively may be the reason for these
differences.

We found that 58.8% of the newborns taken to the
NICU received N-CPAP support and 5.9% of them
received MV support during their hospitalization at the
NICU. Baflkan et al.[24] reported in their studies that
11.4% of the newborns of the preeclamptic mothers
received MV support. Güran et al.[25] evaluated the
preeclamptic mothers’ newborns with low birth weights
and found that 51.9% of them needed MV. In the liter-
ature, RDS is the first reason for applying mechanical
ventilation in the newborns with low birth weights. This
increases the need for following up the newborns of
preeclamptic mothers at a tertiary neonatal intensive
care unit. We found that 90.2% of the newborns dis-
charged from the NICU were fed by breastfeeding only.

This rate can be interpreted as a consistent result with
the literature.[26] Güran et al.[25] reported in their study
that 18.9% (n=10) of the newborns of 53 preeclamptic
mothers had neonatal mortality. We found neonatal
mortality only in 3 (5.9%) cases in our study.

Conclusion
Preferring the delivery of pregnant women for the treat-
ment of preeclampsia mostly as it decreases maternal and
fetal mortality has made the iatrogenic prematurity one
of the most common problems encountered by the new-
borns of the preeclamptic mothers. In the approach
towards the newborns of preeclamptic women, we
believe that perinatal mortality and morbidity associated
with preeclampsia will be decreased by noticing all issues
early that may develop, such as prematurity and the
complications developing secondary to prematurity in
particular, improving the conditions of the NICU, and
establishing multidisciplinary teams
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İDİDİD

Özet: Do¤um indüksiyonunda vajinal do¤um
olas›l›¤›na yönelik ultrason tahmin modeli
Amaç: Çal›flmam›zda amac›m›z, (i) vajinal do¤umun tahminine
yönelik bir indüksiyon öncesi ultrason skorunu de¤erlendirerek
miad›nda nullipar kad›nlardaki Bishop skoruyla karfl›laflt›rmak ve
(ii) klinik kullan›m için vajinal do¤um olas›l›¤›n› hesaplayacak bir
tahmin modelini formüle etmekti. 
Yöntem: Çal›flmaya 36–41 gebelik haftas›nda olan 96 nullipar gebe
dahil edildi. Tüm olgular, flu dahil edilme kriterlerini karfl›l›yordu:
canl› tekil gebelik, bafl prezentasyonu, zarar görmemifl amniyotik
membran, vajinal do¤um için kontraendikasyonsuz aktif do¤umun
olmamas›. Hastalar, 3 servikal ve 2 fetal bafl parametresinden oluflan
ultrason skorumuzla de¤erlendirildi. Bu parametreler fetal bafl po-
zisyonu, fetal bafl - simfizis pubis mesafe iliflkisi, servikal uzunluk,
kanallaflma ve posterior servikal aç›yd›. Her bir parametre, 0–2’den
maksimum 10’a kadar puanland›. Sonografik bulgular için körlen-
mifl ikinci bir obstetrisyen modifiye Bishop skorunu de¤erlendirdi.
ROC e¤ri noktalar› ve e¤ri alt›ndaki alan›n hesaplanmas› için SPSS
20 kullan›ld›. ‹kili lojistik regresyon modeli haz›rland› ve çeflitli
skorlar için vajinal do¤um olas›l›¤› hesapland›. 
Bulgular: Doksan bir olgunun 61’i (%67) aktif do¤um evresine ula-
fl›rken 54 (%59) olgu vajinal do¤um yapt›. Pelvik ultrason skoru-
muz, Bishop skoruna k›yasla daha iyi hassasiyet ve özgüllük sergile-
di. ≥5’lik kesme de¤erinde ultrason skoru %79.3 hassasiyet ve
%75.8 özgüllük de¤erine sahipken, bu de¤erler Bishop skorunda s›-
ras›yla %66.7 ve %44.2’ydi. ‹kili lojistik regresyon modeli olaylar›n
%78.0’›n› do¤ru flekilde tahmin etti. 
Sonuç: Çal›flmam›z, “Garg ultrason skorunun” nullipar kad›nlar-
da do¤um indiksiyonunun baflar›s›n› tahmin edebildi¤ini göster-
mektedir. Önerilen bu pelvik ultrason skoru, çok merkezli daha
büyük çal›flmalarla do¤rulanmas› halinde, vajinal do¤um olas›l›¤›-
n› tahmin etmede klinisyenlere kan›ta dayal› rehberlik sunabilir.
Bu da do¤um indüksiyonu geçirmeden önce kad›nlar›n daha bi-
linçli bir karar vermesini sa¤layabilir. 

Anahtar sözcükler: Do¤um indüksiyonu, Bishop skoru, Garg ultra-
son skoru, indüksiyon baflar›s›, tahmin modeli.

Correspondence: Poonam Garg, MD. Department of Obstetrics and Gynecology, Chaitanya Hospital, Chandigarh, India. 
e-mail: drpoonam@chaitanyahospital.org / Received: November 10, 2019; Accepted: December 30, 2019
Please cite this article as: Garg P, Gomez Roig MD, Singla A. An ultrasound prediction model for probability of vaginal delivery in induction of labor.
Perinatal Journal 2019;27(3):161–168. doi:10.2399/prn.19.0273007

Original Article

Perinatal Journal 2019;27(3):161–168
©2019 Perinatal Medicine Foundation 

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: Our aim was (i) to evaluate a pre-induction ultrasound
score for prediction of vaginal delivery and compare it with the Bishop
score in term nulliparous women, and (ii) to formulate a prediction
model to calculate probability of vaginal delivery for clinical use. 
Methods: Ninety-six nulliparous women between 36–41 weeks ges-
tation were recruited. All subjects fulfilled the inclusion criteria of a
live singleton pregnancy, vertex presentation, intact amniotic mem-
brane, in the absence of active labor with no contraindication to vagi-
nal delivery. The patients were assessed by our ultrasound score com-
prising of 3 cervical and 2 fetal head parameters. These parameters
were fetal head position, fetal head - symphysis pubis distance rela-
tion, cervical length, funneling and posterior cervical angle. Each
parameter was scored from 0–2, with a maximum score of 10. A sec-
ond obstetrician blinded to the sonographic findings assessed the
modified Bishop score. SPSS 20 was used for ROC curves plots and
calculation of area under curve. Binary logistic regression model was
prepared and probability of vaginal delivery for various scores was
calculated. 
Results: Out of 91, 61 (67%) achieved active phase of labor and 54
(59%) had vaginal delivery. Our pelvic ultrasound score showed better
sensitivity and specificity in comparison to the Bishop score. At a cut-
off of ≥5, the ultrasound score showed sensitivity of 79.3%, specificity
of 75.8%, whereas, the Bishop score showed sensitivity of 66.7% and
specificity of 44.2%. Binary logistic regression model predicted 78.0%
of the events correctly. 
Conclusion: Our study shows that “Garg ultrasound score” can pre-
dict success of induction of labor in nulliparous women. This pro-
posed pelvic ultrasound score, if validated in larger multicenter stud-
ies, could help clinicians provide evidence-based counselling for pre-
dicting probability of vaginal delivery. This in turn, may allow
women make a more informed decision before undergoing induction
of labor. 

Keywords: Induction of labor, Bishop score, Garg ultrasound score,
induction success, prediction model.
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Introduction
Labor is a complex physiological process, and we have
limited understanding of factors that initiate the process
of labor. Induction of labor is an obstetric intervention
undertaken when continuation of pregnancy is thought
to be associated with maternal or fetal risk, with an aim
to have a vaginal delivery. While it is one of the most
common obstetrical procedures,[1,2] our ability to predict
success of induction is limited.

Induction of labor has been found to have a major
impact on the labor experience of women. In this era of
positive labor and shared decision making, this needs
serious introspection. It shows that clinicians need better
tools to predict success in induction of labor, so that they
can customize their counseling based on individual
patient characteristics.[3,4] Since 1941, many scoring sys-
tems have been suggested and till date Bishop score is
universally the most accepted one. However, this is a
subjective method with high inter and intra observer
variability, uncomfortable and less precise.[5–8] So obste-
tricians need an objective, painless, easy and precise
method.

In the last 30 years, lot of work has been done to eval-
uate the role of ultrasound in prediction of success of
induction. Sonographic cervical length was the first
ultrasound parameter to be studied; however, the results
are conflicting with no consensus on appropriate cut-off
value.[9] In recent years’ various other ultrasound param-
eters like posterior cervical angle, funneling, wedging
pattern, fetal head position, fetal head - perineum dis-
tance, fetal head - symphysis pubis distance have been
evaluated either individually or in combination and com-
pared with Bishop score.[9–11]

Many authors formulated scoring systems based on
combination of ultrasound and clinical parameters and
compared with Bishop score.[12–14] In spite of large vol-
ume of work and acceptability of superiority of ultra-
sound over digital examination still we have not been
able to put it into clinical practice. This has prompted
us to design and study Garg scoring system based on
five ultrasound parameters – 3 cervical and 2 fetal head.
This is in consonance with Bishop score which has 4
cervical and 1 fetal head parameter. We have selected
these parameters based on results of previous studies
and have been found to be easily measurable and have
shown favorable correlation in prediction of successful

induction: cervical length, posterior cervical angle,
funneling, fetal head position, fetal head symphysis
pubis relation.

The present study is to compare the five parameters
of modified Bishop score[15,16] and five parameters of Garg
ultrasound score to predict successful labor induction.
Our aim was (i) to evaluate a pre-induction ultrasound
score for the prediction of vaginal delivery and compare
it with the Bishop score in term nulliparous women, and
(ii) to formulate a prediction model to calculate probabil-
ity of vaginal delivery for clinical use.

Methods
This was a quasi-experimental study which included 96
women admitted for induction of labor at Chaitanya
hospital, Chandigarh, India between December 2017 to
Jan 2019. Inclusion criteria was singleton nullipara
between 36–41 weeks with live fetus in vertex presenta-
tion with intact amniotic membranes and no signs of
labor. Exclusion criteria included multiple pregnancy,
malpresentation, previous scarred uterus, abnormal pla-
centation, fetus with congenital anomalies, fetal
intrauterine death, cervical cerclage in the present preg-
nancy. All women gave consent to participate in the
study. This study received approval of ethics committee
of hospital.

On admission a detailed history was followed by gen-
eral and systemic examination. The gestational age was
reconfirmed based on the date of last menstrual period
and ultrasound measurement at or before 12 weeks of
gestation. All ultrasounds were performed by one inves-
tigator using Voluson S6 Ultrasound machine (GE
Medical Systems, Milwaukee, WI, USA). Immediately
before induction and bladder emptying determination of
the fetal occipital position and fetal head - symphysis
pubis relation (FHPR) was done by transabdominal
ultrasound. A transvaginal sonography was done to
assess the cervical funneling, cervical length and posteri-
or cervical angle. A printout of all ultrasounds was taken
and measurement was done using scale and protractor
and recorded in performa. Subsequently a second obste-
trician blinded to the sonographic findings assessed the
Bishop score and findings were recorded in a separate
performa.

Sonographic measurements of cervical length, poste-
rior cervical angle, fetal head position were measured
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according to Rane et al.,[10] funneling was according to
Chung et al.[11] For FHPR determination, the convex
probe was kept vertically on pubic region so as to visual-
ize the symphysis pubis and fetal head simultaneously. A
line perpendicular and starting from superior margin of
symphysis pubis was drawn toward fetal head and
checked if the distance between this line and fetal head
was measurable, not measurable or touching (as shown
in Figs. 1a–c). Each parameter was scored from 0–2,
with maximum score of 10 (Table 1). Modified Bishop
score was assessed and scored as per Table 2.

For induction of labor, cervical ripening was done
with buccal Tab misoprostol 25 mcg, maximum of
three doses at 4-hour interval until uterine contrac-
tions reached a frequency of three in 10 mins.
Oxytocin if required was started in escalating doses.
Continuous electronic fetal heart rate monitoring and
tocodynamometry was used in all women. Success of
induction of labor was defined as the vaginal delivery.
Failed induction was defined as inability to achieve
active phase of labor corresponding to cervical dilata-
tion of ≥5 cm within 8 hours of initiating oxytocin.
Non-progress of labor was defined as no cervical
dilatation after active phase of labor for at least 2 hours
and/or no decent of fetal head during second stage of
labor for at least 2 hours despite of adequate uterine
contraction. Failed induction, non-progress of labor
and fetal distress were considered as an indication for
cesarean delivery.

Descriptive analysis was done in form of numbers,
percentages, mean and standard deviation represented
in form of tables and figures. Student’s t-test and
Pearson’s chi-squared test were applied to check signif-
icance of results. Sensitivity, specificity, false positive
rate and correct classification rate (accuracy) were cal-
culated for vaginal delivery. ROC (receiver operating
characteristic) curves were plotted for most suitable
cut-off points 4, 5 and 6. The data collected were ana-
lyzed using MS Excel (Microsoft Corp., Redmond,
WA, USA) 2007 and SPSS 20 (SPSS Inc., Chicago, IL,
USA).

Results
A total of 96 women were enrolled. However, 5 women
did not complete the trial. Therefore, 91 were included
and evaluated (Fig. 2). Indications for labor induction

were: cholestasis of pregnancy (n=24), gestational dia-
betes (n=15), gestational hypertension (n=4), intrauter-
ine growth retardation (n=7), post datism (n=23) and
elective (n=18). Of 91 women, 61 (67%) went into active
phase of labor. 54 (88.5%) delivered vaginally and 7
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Fig. 1. Fetal head - symphysis pubis relation (FHPR). (a) Measurable,
(b) touching and (c) not measurable.

a

b

c



(11.5 %) required cesarean – 5 for non-progress of labor
and 2 for fetal distress. Of 30 (33%) women who did not
achieve active phase of labor and underwent cesarean, 15
had failed induction and 15 developed fetal distress.
Regarding mode of delivery, 54 (59.4%) out of 91
enrolled women achieved vaginal delivery and 37 (40.6

%) required cesarean – 17 for fetal distress, 15 for failed
induction and 5 for non-progress of labor.

The characteristics of 91 patients are given in Table
3. The mean age of enrolled women was 29.87±3.29
(range: 21–40) years. Mean body mass index (BMI) was
29.09±4.43 (range: 19.7–46.1). Mean gestation was
269.2±7.96 (range: 256–282) days. Table 4 gives com-
parison of sensitivity, specificity and other diagnostic
parameters at different cut-offs of 4, 5 and 6. Fig. 3 gives
comparison of ROC curves for prediction of mode of
delivery.

The cut-off value of 5 for Garg ultrasound score
[sensitivity 79.3%, specificity 75.8%] and cut-off value
of 4 for Bishop score [sensitivity 69.0%, specificity
55.6%] produce best combination. ROC was better for
Garg ultrasound score than Bishop score with area
under the curve (AUC) .850 in comparison to AUC of
.622 (Table 5). Garg ultrasound score shows highly sig-
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Table 1. Ultrasound score. 

Score 0 1 2 

Cervical length (cm) ≥3.5 2.1–3.4 ≤2

Funneling Absent - Present

Posterior cervical angle ≤90 91–109 ≥110

Fetal head position OP OT OA

Fetal head - symphysis Measurable Touching Not measurable
pubis distance relation 

OA: occiput anterior; OP: occiput posterior; OT: occiput transverse.

Table 2. Modified Bishop score. 

Score 0 1 2 

Dilatation of cervix (cm) 0 1–2 3–4

Cervical length (cm) >3 1–3 <1 

Position of cervix Posterior Mid Anterior

Consistency of cervix Firm Soft Soft and  
stretchable

Station of head -3 -2 -1 to ≥0

Fig. 2. Çal›flmaya kat›lan olgular. 

Table 3. Baseline demographic characteristics of enrolled women.

Characteristics Mean±SD Range

Maternal age (years) 29.87±3.29 21–40 

BMI 29.09±4.43 19.7–46.1

Gestation (days) 269.22±7.96 256–282 

BMI: body mass index; Mean±SD: mean±standard deviation.



nificant p-value. A model of binary logistic regression,
with equation formula: probability = 1/1 + e-x, was
designed that included total Garg ultrasound score as
variable.

The following equation was obtained: p=1 [1 +
EXP(-5.739-1.294*USGS)] where p is the probability of
vaginal delivery and USGS is total Garg ultrasound
score obtained. Values equal or greater than 0.5 predict-
ed vaginal delivery. The model predicted 78.0% of the
events correctly (Table 6).

Table 7 shows calculated probabilities for each calcu-
lated value of Garg ultrasound score so that obstetrician
can use it easily in practice. Neonatal outcomes are shown

in Table 8. Mean baby weight at the time of delivery was
2957 (range: 1890–3870) g. Mean 1-minute Apgar score
was 7.8 (range: 4–9) and at 5-minute Apgar score was 8.9
(range: 6–9). Out of 91 babies, 82 (91%) were given to
their mothers and only 8 (9%) required specialized
neonatal intensive care. None of our enrolled women
developed complications associated with induction of
labor like uterine hyper stimulation and rupture of uterus.
There was no maternal and neonatal mortality.

Discussion

This study shows that Garg ultrasound scoring system
has sensitivity similar to Bishop score in the prediction of
vaginal delivery (79.3% vs 69%). However, Garg ultra-
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Fig. 3. ROC curve according to mode of delivery. 

Table 4. Diagnostic characteristics of Bishop score and ultrasound score in predicting mode of delivery. 

False positive rate Correct classification rate
Scoring method Cut-off scores Sensitivity Specificity (1-specificity) (Accuracy)

Bishop score ≥4 69.0% 55.6% 44.4% 63.7%

≥5 66.7% 44.2% 55.7% 51.6%

≥6 60.0% 40.7% 59.3% 41.7%

Ultrasound score ≥4 71.2% 88.9% 11.1% 74.7%

≥5 79.3% 75.8% 24.2% 78.0%

≥6 93.1% 56.5% 43.5% 68.1%

Table 5. Area under curve in ROC analysis according to mode of de-
livery. 

Test result variable(s) according
to mode of delivery AUC (95% CI) p-value

Garg ultrasound score (range) .850 (.772–.927) .000

Bishop score (range) .622 (.502–.743) .048

AUC: area under the curve; CI: confidence interval. 

Table 6. Predictive model.*

Expected
mode of delivery

Observed LSCS NVD Success (%)

Mode of delivery LSCS 25 12 67.6
NVD 8 46 85.2

Overall percentage 78.0

LSCS: lower segment cesarian section; NVD: normal vaginal delivery. *The cut-off
value is .500.



sound scoring system has a clearly significant higher
specificity (75.8% vs 55.6%) for the vaginal delivery and
hence is superior to Bishop score. Though our ultra-
sound scoring system has shown statistical significance at
scores of 4, 5 and 6, we propose cut-off of 5 since it has
shown a combination of maximum sensitivity and speci-
ficity and accuracy.

The success of induction depends on favorability of
cervix and fetal head position which till date is assessed
by manual examination and scored as Bishop score.
However, clinically, it has shown to be inherently sub-
jective with high inter and intra observer variability and
variable sensitivity and specificity.[17] To overcome this
limitation, a number of researchers have studied accu-
racy of one or more ultrasound parameters either alone
or in combination with Bishop score and/or maternal
characteristics for prediction of successful induction of
labor.[6,10,13–15,18–20] However, none of these have so far
gained widespread acceptability and clinical application
because of conflicting results. The five parameters of
ultrasound scoring system proposed by us have individ-
ually shown to have good accuracy in various studies.
Out of these 5 parameters, 3 assess cervical favorability
and 2 assess fetal head position and location in relation
to symphysis pubis.

Ultrasound measurement of cervical length has
been the most studied single parameter which has been
compared with Bishop score for prediction of successful
induction of labor. Due to conflicting results in its pre-
diction of success and wide variation in cut-off points
when used alone is not useful in prediction of vaginal
delivery. Our scoring system has five parameters
including cervical length and has shown statistically sig-
nificant results. A number of authors have studied and a
few have proposed scoring systems consisting of a com-
bination of ultrasound parameters, one or more Bishop
score parameters and/or maternal characteristics. Rane
et al.[10] and Keepanasseril et al.[14] have shown good sen-
sitivity and specificity but their results cannot be com-
pared to our study because their patient population
included multiparous women. We feel that maternal
characteristics should not be included in scoring system
since they remain unchanged regardless of whether the
patients are induced or come in spontaneous labor.
Similarly, the scoring system proposed by Eggebo et
al.[12,13] includes digitally measured dilatation of cervix
which again brings the limitation of subjectivity and
patient discomfort.

Bajpai et al. formulated ultrasound scoring system
with parameters which matched the components of
Burnet modified Bishop score including cervical length,
funnel length, funnel width, position of cervix and dis-
tance of presenting part to external os.[15] At cut-off of 4,
they achieved sensitivity of 64.52% and specificity of
85.71% for Bishop score and sensitivity of 77.42% and
specificity of 92.86% of ultrasound score respectively
for prediction of entering into active phase of labor.
However, these scoring system parameters, especially
funnel length and width, have difference of only 5 mm
which adds subjectivity to the measurement. Their
study population includes both nullipara and multipara
with a greater number of multiparous women.

The strengths of the Garg ultrasound score include:
(1) it has five parameters which take into account cer-
vical as well as fetal head status thus providing a more
complete assessment similar to Bishop score. (2) We
have well defined protocol for measurement of each
parameter. All these parameters are easily measurable,
do not require high degree of skill, can be performed
quickly and provide an objective assessment. (3)
Ultrasound is well tolerated and hence more accept-
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Table 7. Calculated probabilities for each Garg ultrasound score.

Estimated probability of  
Total ultrasound score vaginal delivery (%)

1 1.2
2 4.1
3 13.5
4 36.3
5 67.5
6 88.3
7 91.8
8 96.6
9 98.6

Table 8. Neonatal outcomes.

Characteristics Mean±SD Range

Baby weight (g)  2957±383 1890–3870

1-minute Apgar score 7.791±0.937 4–9

5-minute Apgar score 8.923±0.400 6–9 

Mean±SD: mean±standard deviation.



able to patients as well as clinicians. (4) Our prediction
score can be handy for obstetrician in clinical practice.

The potential limitations of the present study are as
follows: (1) It has a small sample size so validation
through larger multicenter study is required. (2) It is
studied in only nulliparous women before induction of
labor, so we need to test diagnostic accuracy in other
groups like multiparous women, spontaneous labor, V-
BAC and preterm labor. (3) Cervix undergoes changes
with the increasing weeks of gestation, and our study
included patients from 36–41 weeks, so it is better to
convert cervical length into MOMS. (4) The vaginal
delivery depends on fetal head circumference and
maternal pelvic parameters like inter ischial diameter
and subpubic angle.[21] The inclusion of these parame-
ters may improve the accuracy. (5) The confounding
variable effect such as epidural analgesia needs to be
evaluated. (6) Our cesarean rate is high (40%) in com-
parison to the expected cesarean rate of 25–30%
according to Robson classification. (7) The use of
misoprostol as induction agent can affect the results
due to its association with fetal distress. So, we need to
validate Garg ultrasound score in women using other
induction agents (foleys, dinoprostone).

Our study has shown high sensitivity and specifici-
ty, and we suggest that Garg ultrasound scoring system
has an excellent scope of being used in clinical practice
for prediction of success of induction of labor. It can
help clinicians in providing evidence-based counseling
to pregnant women for informed shared decision mak-
ing.

Conclusion
Through this study, we propose Garg ultrasound scor-
ing system which can predict success of induction of
labor with greater specificity as compared to the tradi-
tional Bishop score. This scoring system is highly
objective, reproducible, easy to perform and does not
include digital vaginal examination which is subjective
and painful for patients. With this scoring system, if
validated in more diverse population in larger multi-
centric studies, clinicians should be able to provide
individualized counseling and help women to make
more informed decision.

Conflicts of Interest: No conflicts declared.
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İDİDİDİD

Özet: Birinci trimesterde fetal kalp anomalilerinin
taramas›nda dört odac›k ve üç damar (3-V) 
görüntüsünün önemi
Amaç: Bu çal›flmada birinci trimester fetal kalp muayenesinin et-
kinli¤inin araflt›r›lmas› amaçlanm›flt›r. 
Yöntem: Bu çal›flma prospektif olarak, A¤ustos 2016-fiubat 2018 ta-
rihleri aras›nda perinatoloji klini¤inde, ilk trimester kromozomal
anomali taramas› için baflvuran gebeliklerde yap›ld›. Kardiyak mu-
ayene abdominal situs incelemesi, dört odac›k ve üç damar (3-V) gö-
rüntüleri elde edilerek yap›ld›. Kalp anomalisi saptanan olgular ta-
kip edildi. Hasta verileri ve sonuçlar› kay›t edildi. Tan›mlay›c› ista-
tistiksel analizler yap›ld›. 
Bulgular: Bu çal›flmada 693 gebelik olgusunda 707 fetüs muayene
edildi. 661 olguda fetal kalp muayenesi transabdominal ultraso-
nografi ile tamamlan›rken, 32 olgunun (%4.6) muayenesinde ge-
rekli görüntüler elde edilemedi ve transvajinal ultrasonografi ile
de¤erlendirme yap›ld›. 10 olguda anormal kalp bulgusu saptand›.
Üç olguda tan› do¤rulanamayarak normal kalp olarak de¤erlendi-
rildi ve %0.4 (3/698) yanl›fl pozitiflik saptand›. Birinci trimester
muayenesinde normal olarak de¤erlendirilen iki olguda da restrik-
tif foramen ovale anevrizmas› saptand›. Birinci trimester kalp mu-
ayenesinde dört odac›k, üç damar (3-V) görüntüsünün kalp ano-
malilerini yakalamadaki duyarl›l›¤› %77, özgüllü¤ü %99.5, pozitif
prediktif de¤eri %70 ve negatif prediktif de¤eri %99.7 olarak sap-
tand›. 
Sonuç: Birinci trimesterde dört odac›k ve üç damar (3-V) kesitle-
ri ile kalp anomalilerinin önemli bir k›sm› tan› alabilir. Ayr›ca bi-
rinci trimester kalp muayenelerinde düflük de olsa yanl›fl pozitiflik
ve negatiflik olabilece¤i unutulmamal› ve baz› kalp anomalilerinin
ancak gebeli¤in ilerleyen haftalar›nda görünür veya tan›nabilir
olabilece¤i ak›lda tutulmal› ve aileler bu konuda bilgilendirilmeli-
dir.

Anahtar sözcükler: Birinci trimester, fetal ekokardiyografi, dört
odac›k, üç damar (3-V) görüntüsü.
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Abstract

Objective: In this study, we aimed to investigate the efficiency of
first trimester fetal heart examination. 
Methods: This study was carried out prospectively on the pregnant
women admitted for the screening of first trimester chromosomal
anomaly to the perinatology clinic between August 2016 and February
2018. The cardiac examination was performed by obtaining abdominal
situs screening and the four-chamber and three-vessel (3-V) views. The
cases found to have cardiac anomaly were followed up. The patient
data and results were recorded. Descriptive statistical analyses were
performed. 
Results: A total of 707 fetuses in 693 pregnancy cases were exam-
ined in this study. While the fetal heart examinations were per-
formed by the transabdominal ultrasonography in 661 cases, the
necessary images could not be obtained in the examinations of 32
(4.6%) cases, and the assessment was done by transvaginal ultra-
sonography. Abnormal cardiac findings were found in 10 cases. The
diagnosis could not be validated in 3 cases and they were considered
having normal hearts, and the false positivity was found in 0.4%
(3/698) of the cases. The aneurysm of restrictive foramen ovale was
found in two cases whose first trimester examinations were consid-
ered normal. The sensitivity, specificity, positive predictive value
and negative predictive value of four-chamber and three-vessel (3-V)
image for detecting the cardiac anomalies in the first trimester heart
examination were 77%, 99.5%, 70% and 99.7%, respectively. 
Conclusion: A great number of cardiac anomalies can be diagnosed
by four-chamber and three-vessel (3-V) cross-sections in the first
trimester. Also, it should be kept in mind that there may be false pos-
itivity and false negativity in the first trimester heart examinations
even with low rates and some cardiac anomalies can be seen or detect-
ed only in the further weeks of gestation, and the families should be
informed accordingly.

Keywords: First trimester, fetal echocardiography, four-chamber,
three-vessel (3-V) view.
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Introduction
The prevalence of congenital heart diseases is 4–13 per
1000 live births, and they are one of the most important
reasons of neonatal mortality and morbidity.[1] The prena-
tal diagnosis of cardiac anomalies is very important in the
follow-up and management of both fetus and newborn, it
enables to intervene in the cases properly and on time and
provides a significant contribution to the prognosis.[2]

While the most of the cardiac anomalies are diag-
nosed in the mid-trimester, fetal echocardiography has
become prevalent today with the screenings of first
trimester fetal aneuploidy[3,4] and structural anomalies.[5,6]

In their studies, Syngelaki et al.[6] reported the incidence
of fetal anomaly 1.7% in 2019. In this study, the authors
reported that they could detect 27.6% (474/1720) of all
fetal anomalies and also 30.1% (117/389) of cardiac
anomalies.

Hutchinson et al.[7] stated in their study that they
could evaluate fetal heart anatomy to a great extent in the
first trimester by using two dimensional (2D) and color
Doppler ultrasonography (USG) and they reported that
they could evaluate the four-chamber view in 100% of
the cases by 2D and color Doppler especially in the 13
weeks of gestation, the right and left ventricle outlets in
97% of the cases by 2D USG and in 97% of the cases by
color Doppler, the transposition of major arteries in 94%
of the cases by 2D USG and 94% of the cases by color
Doppler, the aortic arch in 94% of the cases by 2D USG
and in 90% of the cases by color Doppler, and the ductal
arch in 94% of the cases by 2D USG and in 94% of the
cases by color Doppler. García Fernández et al.[8] report-
ed in their study carried out with 663 pregnant women in
their first trimesters that they could obtain the four-
chamber view and the view of vessel outlets with the rates
of 77.8–89.4% and 61.5–82.4%, respectively, by transab-
dominal and transvaginal ultrasonographic approach
without using color Doppler ultrasonography, and that
they could identify all four congenital cardiac anomalies
in the first trimester.

In this study, we aimed to investigate the efficiency of
the fetal echocardiography performed between 11 and 14
weeks of gestation.

Methods
This study was carried out prospectively with the preg-
nant women who admitted to our perinatology clinic for
the screening of first trimester chromosomal anomaly

between August 2016 and February 2018. The pregnant
women between 11 and 14 weeks of gestation were
included in our study. The weeks of gestation were
determined on the basis of the last menstrual period or
crown-rump length (CRL) in the cases whose last men-
strual periods were unknown.

Ultrasonographic measurements and evaluations
were performed by using C4-8 MHz abdominal probe
and RIC 6-12 MHz vaginal probe with Voluson E10
ultrasonography device (GE Medical Systems, Zipf,
Austria). The examinations were conducted by the rele-
vant faculty member (C.fi.) and the sub-branch specialty
candidates experienced on the first trimester examination
(A.Ö, H.E, F.K, Ö.K.) CRL, nuchal translucency (NT)
and nasal bone measurements were done in the ultra-
sonographic examination, and then the fetal anatomical
structures and the heart were evaluated. The cardiac
examination was carried out by obtaining color Doppler
images of abdominal situs, four-chamber and three-vessel
(3-V) (Figs. 1a–c). The examination was completed by
the transvaginal probe when the image quality was insuf-
ficient. All cases diagnosed in the first trimester or con-
sidered to have a pathology were re-evaluated together
with pediatric cardiologist in 14–16 and 18–23 weeks of
gestation.

Karyotyping by chorion villus sampling was recom-
mended when a pathology increasing the chromosomal
anomaly risk was identified. The fetuses examined in the
first trimester and considered normal were re-examined
in 18–23 weeks of gestation. The diagnoses were con-
firmed by the pediatric cardiology clinic in the postpar-
tum period or during autopsy if they were terminated.
The gestational outcomes of the cases with no patholo-
gy according to their examinations were accessed from
their records in our hospital or obtained by calling their
families and recorded.

Our study was supported by the Scientific Research
Projects of ‹stanbul University (project no: 50825; May
29, 2015). The patient data were analyzed by SPSS 20
(SPSS Inc., Chicago, IL, USA). The descriptive statisti-
cal analyses (mean, standard deviation, range, percent-
age) were performed. The sensitivity, specificity, posi-
tive and negative predictive values and false positivity
and negativity rates were calculated.

Results
A total of 693 pregnancy cases (679 singleton pregnan-
cies, 8 dichorionic diamniotic twin pregnancies, and 6
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monochorionic diamniotic twin pregnancies) and 707
fetuses were included in our study. Mean maternal age
was 30 (range: 15–46) and mean CRL was (range: 61
45–84) mm. While the fetal heart examinations of 661
cases were performed by the transabdominal ultra-
sonography, the necessary images could not be obtained
in the examinations of 32 (4.6%) pregnancies, and the

assessment was done by transvaginal ultrasonography.
The examination could not be completed in 4 cases
(0.6%). These four cases were examined at 16 weeks of
gestation and no abnormal cardiac finding as found.
Abnormal cardiac findings were found in 10 cases
(Table 1) (right atrial isomerism and atrioventricular
septal defect [AVSD] in one case (Fig. 2), inlet VSD in
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Fig. 1. (a) Normal four-chamber view. (b) Four-chamber view with color. (c) Three-vessel (3-V) view in color Doppler.

a b c

Table 1. The cases established with the diagnosis of fetal heart disease in the first trimester examination. 

Record  Week of  First trimester  Second trimester  
Case no. gestation diagnosis diagnosis Final diagnosis Result

1 28 13 weeks and 5 days AVSD Normal Normal 38 weeks and 5 days,  
male, 3275 g

2 96 12 weeks Inlet VSD Trisomy 18,  
termination

3 108 12 weeks and 2 days Right isomerism, AVSD Termination

4 128 12 weeks and 1 days Mitral-aortic atresia Mitral-aortic atresia, Could not be accessed 45 X0,  
hypoplastic left heart  hypoplastic left heart  Could not be accessed

syndrome syndrome

5 160 12 weeks and 6 days Inlet VSD Normal Normal 41 weeks and 6 days, 
male, 3800 g

6 286 12 weeks Suspected hypoplastic  Right-left ventricular Follow-up for aorta 38 weeks and 5 days,  
left heart (right-left disproportion coarctation male, 3615 g

ventricular (Suspected coarctation)
disproportion)

7 394 12 weeks and 6 days MAT, VSD MAT, VSD MAT, VSD 39 weeks, male, 
male, 3600 g

8 445 12 weeks and 4 days Inlet VSD Inlet VSD Inlet VSD 37 weeks, male,   
2740 g

9 459 13 weeks and 6 days Tetralogy of Fallot and  Absent pulmonary valve Absent pulmonary valve   36 weeks and 3 days,  
pulmonary valve syndrome, agenesis of ductus syndrome, agenesis of ductus  male, 2220 g

regurgitation arteriosus, VSD, overriding arteriosus, VSD, overriding  
aorta, right-sided aortic arch aorta, right-sided aortic arch

10 602 12 weeks and 3 days AVSD, tricuspid   Trisomy 21, 
valve regurgitation termination

AVSD: Atrioventricular septal defect; MAT: Major artery transposition; VSD: Ventricular septal defect.



3 cases, mitral atresia and hypoplastic left heart syn-
drome (HLHS) in one case (Figs. 3 and 4), right-left
ventricular disproportion and suspected HLHS in one
case, major artery transposition (MAT) and VSD in one
case (Fig. 5), tetralogy of Fallot (TOF) (VSD, overrid-
ing aorta) and pulmonary valve regurgitation in one
case, AVSD and tricuspid valve regurgitation in one case
(Fig. 6) and AVSD in one case. The diagnosis (TOF +
pulmonary valve regurgitation) of the one of these cases
was changed to absent pulmonary valve syndrome
(APVS), agenesis of ductus arteriosus, VSD, overriding
aorta, and right-sided aortic arch. The diagnosis in three
cases (one AVSD, one inlet VSD and one suspected
HLHS) could not be confirmed and considered normal
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Fig. 2. Right isomerism AVSD (Case 3). Four-chamber view is abnor-
mal. Single atrioventricular valve and wide VSD are present.

Fig. 3. Hypoplastic left heart syndrome (Case 4). Four-chamber
view is abnormal. Left ventricle is smaller.

Fig. 5. Major artery transposition (Case 7). Three-vessel (3-V) view
is abnormal due to major artery transposition.

Fig. 6. AVSD (Case 10). Four-chamber view is abnormal. Single
atrioventricular valve and wide VSD are present.

Fig. 4. Three-vessel (3-V) view of hypoplastic left heart syndrome (Case
4). Three-vessel (3-V) view is abnormal due to aortic atresia.



heart, and false positivity was found 0.4% (3/698). The
aneurysm of restrictive foramen ovale was detected in
two cases whose first trimester examinations were found
normal, and false negativity rate was found 22%. The
sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV) of four-chamber
and three-vessel (3-V) views for detecting cardiac anom-
alies in the first trimester heart examination were 77%
(7/9), 99.5%, 70% and 99.7%, respectively.

Other systemic anomalies and/or genetic diseases,
and congenital infections were found in 37 cases. It was
confirmed by checking the autopsy or hospital records
or calling cases by phone that no cardiac pathology was
found in these cases. Missed abortus was identified in 5
cases and in utero mort fetus in 3 cases. It was confirmed
by autopsy that in utero mort fetus cases had no cardiac
pathology. The gestational outcomes of the remaining
650 cases were accessed from the hospital records or
obtained by calling their families. It was confirmed that
there was no pathological condition.

Discussion
The congenital heart diseases are one of the most impor-
tant causes of neonatal mortality and morbidity, but the
prenatal diagnosis improve gestational and newborn out-
comes. Fetal echocardiography in the first trimester in
particular enables the early diagnosis and management of
the anomalies (such as consultancy, conducting genetic
tests, early termination and case follow-up).[1,2,9]

The practicability of fetal heart examination or
obtaining the cross-sections is possible in many cases,
and the body mass index of pregnant woman, presence of
previous surgical operation, CRL, the amount of amni-
otic fluid and fetal position are very important. In the
study of Orlandi et al.,[10] cardiac examination could not
be performed by neither transabdominal (TA) nor trans-
vaginal (TV) approach in 141 (3.4%) cases. The authors
reported that 41/686 (6%) cases in the 11 weeks of ges-
tation, 58/1871 (3.1%) cases in the 12 weeks of gestation
and 42/1614 (2.6%) cases in 13 the weeks of gestation
could not be evaluated. They also stated that TV
approach was required in 61 (61/4030; 1.5%) cases. We
reported in our study that TV approach was required in
4.6% (32/693) cases and that we could not complete the
examination of four of these cases. Persico et al.[11] con-
ducted their study with 886 cases in the first trimester
and considered 772 (87%) cases normal and 95 (10.7%)

cases abnormal (with minor and major anomalies). They
reported that they could not perform the examination in
19 (2.1%) cases. They reported in their study that could
detect AVSD, VSD, MAT, TOF, HLHS, pulmonary
atresia, cardiomegaly and disproportion between right
and left ventricle dimensions in the first trimester.
However, they stated that the four cases diagnosed in the
second trimester were overlooked in the first trimester.
When the authors reviewed the first trimester video clips
of these four cases, they observed that the images of two
cases were normal (partial AVSD and pulmonary steno-
sis in both cases) but the images of other two cases were
abnormal (TOF and left atrial isomerism). They report-
ed that 93.1% (54/58) of the major cardiac anomalies
were detected in the first trimester. Weiner et al.[12] exam-
ined 200 cases with risk in the first trimester and report-
ed that they found major cardiac anomaly (4 cases with
AVSD, 1 case with VSD, 1 case with TOF, 1 case with
MAT, 2 cases with truncus arteriosus, 2 cases with
HLHS, and 1 case with hypoplastic right heart) in 12
cases. They also suspected major cardiac anomaly in 6
cases, and diagnosed one of these cases with TOF in the
subsequent examinations and found that other five cases
were normal.

Volve et al.[2] performed fetal heart examination in
4445 pregnant women in the first trimester, and followed
up the patients in the second and third trimester as well
as postnatal period. They found congenital cardiac
anomaly in 42 (0.9%) cases. Of these cases, 39 were diag-
nosed prenatally and 29 (69.5%) of these 39 cases were
suspected to have anomaly in the first trimester. While
they confirmed the diagnosis in 27 cases, they reported
that they changed the diagnosis in 2 (7%) cases (VSD –
partial AVSD in one case, double outlet right ventricle
[DORV] – major artery transposition in one case). They
found complete AVSD, VSD, malalignment VSD, tri-
cuspid valve dysplasia, mitral valve dysplasia, mitral
stenosis, MAT, TOF, pulmonary stenosis, critical aorta
stenosis, hypoplastic left heart syndrome, interrupted
aortic arch, right aortic arch (RAA) and aberrant left sub-
clavian artery (ALSA), persistent left superior vena cava,
agenesis of ductus venosus and atrioventricular block
anomalies in the first trimester. They considered ten
cases normal in the first trimester but they diagnosed
these cases with anomaly later. They found VSD in four
cases, partial AVSD in one case, interrupted inferior vena
cava + azygos continuation + VSD in one case, pul-
monary artery stenosis in one case, TOF in one case,
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aorta coarctation in one case and critical aorta stenosis in
one case.

In our study, we established the diagnosis of AVSD,
inlet VSD, right atrial isomerism, mitral atresia, HLHS
and MAT anomalies in the first trimester. We changed
the diagnosis of TOF (VSD, overriding aorta) and pul-
monary valve regurgitation to absent pulmonary valve
syndrome (APVS), agenesis of ductus arteriosus, VSD,
overriding aorta and right-sided aortic arch in the second
trimester examination in one case or added new diag-
noses. However, we could not confirm the diagnoses in
three cases and reported false positivity rate 0.4%. We
could not identify two cases with aneurysm of restrictive
foramen ovale in the first trimester and reported false
negativity rate 22%. In our study, the sensitivity, speci-
ficity and positive predictive value of four-chamber and
three-vessel (3-V) image for detecting the cardiac anom-
alies in the first trimester heart examination were 77%,
99.5%, and 70%, respectively.

Ebrashy et al.[9] prospectively assessed basically four-
chamber and ventricular outlets of 3240 pregnancy cases
in the first trimester and performed fetal heart examina-
tion, and they re-assessed all cases in the second
trimester. They diagnosed 115 cases with or suspected of
the cardiac anomaly in the first trimester. While they
confirmed the diagnosis in 79 cases, they considered 36
cases normal in the second trimester and reported false
positivity rate 1.2%. Also, they found cardiac anomaly in
the second trimester in 17 cases who were considered
normal in the first trimester, and reported false positivi-
ty rate 17.8%. They reported that 2 cases with aorta
coarctation, 3 cases with MAT, 3 cases with VSD, 1 case
with ARSA, 1 case with DORV, 1 case with medium pul-
monary stenosis, 1 case with aorta stenosis, 1 case with
RAA and 1 case with Ebstein anomaly were considered
normal in the first trimester and they could not be diag-
nosed. Also, they investigated the efficiency of cardiac
screening at 11–12 weeks and 13–14 weeks and they
showed that the evaluation at 13–14 weeks would be
more effective. While they found that the sensitivity was
62.5%, the specificity was 98.5% and PPD was 56.1% in
the cardiac screening at 11–12 weeks, these rates were
82.3%, 98.8% and 68.7%, respectively at 13–14 weeks.

Wiechec et al.[13] also assessed 1084 cases in the first
trimester and found cardiac anomaly in 35 (3.2%) cases.
They reported that the sensitivity and the specificity of
four-chamber view was 45.7% and 100%, respectively,
and these rates were 71.4% and 100%, respectively, for

three-vessel and trachea (3-VT) view. They also stated
that the sensitivity of the combined approach (four-
chamber + 3-VT views) was higher with a rate of 88.6%.

De Robertis et al.[14] carried out their study with 5343
pregnancy cases, and they reported that they could detect
75.8% (25/33) of the cardiac anomaly cases with four-
chamber and 3-VT views in the first trimester. They
found that four-chamber view was normal in 36% (9/25)
of these cases and 3-VT view was normal in 16% (4/25) of
these cases. They reported that they could not detect aorta
coarctation in two cases, partial AVSD in two cases, TOF
in one case, pulmonary stenosis in one case, RAA+ALSA
in one case and rhabdomyoma in one case in the first
trimester. Syngelaki et al.[6] reported that they could not
detect aorta stenosis, pulmonary stenosis, truncus arterio-
sus, ventricular aneurysm, cardiomyopathy, rhabdomy-
oma and arrythmia cases although they detected all tricus-
pid atresia and pulmonary atresia cases in the first
trimester. Also, Ficara et al.[15] highlighted that aorta
coarctation, aorta stenosis, pulmonary stenosis, tricuspid
valve defect and rhabdomyoma cases could be diagnosed
in the third trimester.

Conclusion
In conclusion, four-chamber and three-vessel (3-V)
cross-sections can be obtained and evaluated easily in
the first trimester, so it is quite possible to diagnose a
great number of cardiac anomalies in this period. Also,
it should be kept in mind that there may be false posi-
tivity and false negativity in the first trimester heart
examinations even with low rates, and that some car-
diac anomalies can be seen or detected only in the fur-
ther weeks of gestation, and the families should be
informed accordingly.
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İDİD

Özet: Fetal geliflim k›s›tl›l›¤› ile komplike 
gebeliklerde fetal adrenal bez boyutlar›n›n 
incelenmesi
Amaç: Fetal geliflim k›s›tl›l›¤› olgular›nda fetal adrenal bez boyut-
lar›n›n ölçülmesi ve gebelik haftas› ile uyumlu geliflim gösteren fe-
tüsler ile karfl›laflt›r›lmas› amaçland›. 

Yöntem: Gebeli¤in 24–34 haftalar› aras›nda, fetal geliflme k›s›tl›-
l›¤› tan›s› alan 44 olgu çal›flma grubu olarak ve benzer gebelik haf-
talar›nda gebelik haftas› ile uyumlu geliflim gösteren 44 olgu ise
kontrol grubu olarak çal›flmaya dahil edildi. Olgular›n fetal adre-
nal bez boyutlar› fetal abdomenin transvers kesitinde incelendi. 

Bulgular: Çal›flma ve kontrol gruplar› aras›nda maternal yafl, gra-
vida, parite, vücut kitle indeksi ve tan› an›ndaki gebelik haftas› aç›-
s›ndan anlaml› fark saptanmad› (p>0.05). Fetal adrenal bez toplam
uzunlu¤u, toplam geniflli¤i ve korteks geniflli¤i z-skorlar› çal›flma
grubunda kontrol grubuna göre istatistiksel olarak anlaml› flekilde
yüksek saptand› (p<0.001). Fetal adrenal bez medulla geniflli¤i z-
skoru ise çal›flma grubunda kontrol grubuna göre istatistiksel ola-
rak anlaml› flekilde düflük saptand› (p<0.001). Fetal adrenal bez
medulla uzunlu¤u z-skoru aç›s›ndan gruplar aras›nda anlaml› fark
yoktu (p>0.05). 

Sonuç: Fetal geliflim k›s›tl›l›¤› tan›l› olgularda fetal adrenal bez
boyutlar›nda gözlenen de¤iflikliklerin uteroplasental yetmezli¤e
ba¤l› kronik hipoksinin bir sonucu oldu¤u ve uzun dönem olum-
suz sa¤l›k sonuçlar› ile iliflkili kötü fetal programlaman›n da bir bi-
lefleni oldu¤u düflünülebilir. 

Anahtar sözcükler: Fetal adrenal bez, fetal geliflim k›s›tl›l›¤›, hipo-
talamo-hipofiz-adrenal aks.
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Abstract

Objective: We aimed to measure fetal adrenal gland sizes in the cases
of intrauterine growth restriction and to compare them with the fetus-
es growing consistent with the week of gestation. 

Methods: Forty-four cases diagnosed with intrauterine growth
restriction between 24 and 34 weeks of gestation were included in
the study as the study group and 44 cases in the similar weeks of ges-
tation and growing consistent with the week of gestation were
included in the study as the control group. The fetal adrenal gland
sizes of the cases were examined in the transverse sections of fetal
abdomens. 

Results: No significant difference was found between the study and
control groups in terms of maternal age, gravida, parity, body mass
index and the week of gestation during diagnosis (p>0.05). The z-
scores of total length, total width and cortex width of the fetal adre-
nal glands were higher in the study group than the control group
which was statistically significant (p<0.001). The z-scores of the
medulla width of the fetal adrenal glands were lower in the study
group than the control group which was statistically significant
(p<0.001). There was no significant difference between the groups
in terms of the z-scores of the medulla length of the fetal adrenal
glands (p>0.05). 

Conclusion: It is possible to consider that the changes observed in
the fetal adrenal gland sizes of the cases diagnosed with intrauterine
growth restriction is a result of chronic hypoxia associated with
uteroplacental failure and a component of poor fetal programming
associated with the long-term poor health outcomes.

Keywords: Fetal adrenal gland, intrauterine growth restriction,
hypothalamic-pituitary-adrenal axis.
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Introduction
Fetal adrenal gland is the greatest endocrine organ in the
fetal life producing mineralocorticoid, glucocorticoid and
androgen beginning from the early period of fetal devel-
opment.[1,2] It is thought that the steroid hormones syn-
thesized in the fetal adrenal gland have a regulatory role
on intrauterine homeostasis, fetal organ maturation and
the onset of labor.[3] The activation of hypothalamic-pitu-
itary-adrenal (HPA) axis is required for the synthesis of
steroid hormone in the fetal adrenal gland.[1]

Intrauterine growth restriction (IUGR) is used to
define the fetuses which are unable to achieve their
potential growth due to fetal, placental or maternal fac-
tors.[4] Intrauterine growth restriction due to uteroplacen-
tal failure is an important reason of perinatal morbidity
and mortality.[5] On the other hand, structural, physiolog-
ical and metabolic compliance mechanisms step in as a
response to uteroplacental failure and chronic hypoxia.
These compliance mechanisms developing as a response
to the poor intrauterine environment are associated with
the long-term health problems.[6]

Since it was reported[7] that intrauterine chronic fetal
stress has an activating impact on the hypothalamic-pitu-
itary-adrenal axis, our study aimed to measure fetal adre-
nal gland sizes in the cases of intrauterine growth restric-
tion due to uteroplacental failure characterized with
chronic hypoxia and to compare them with the fetuses
growing consistent with the week of gestation. 

Methods
In this cross-sectional study, 44 cases complicated with
intrauterine growth restriction between 24 and 34 weeks
of gestation were reviewed as the study group. Forty-
four cases whose growths were consistent with the week
of gestation, did not have any additional obstetric com-
plication, delivered at term, and at the similar weeks of
gestation were reviewed as the control group. The
approval of this study was obtained from the Ethics
Committee of Kanuni Sultan Süleyman Research and
Training Hospital of the University of Health Sciences
with the decision number 2017.1.3. The informed con-
sents of all cases were collected through the informed
consent forms before including them in the study. The
weeks of gestation of the cases included in the study
were determined according to the first day of their last
menstrual period and they were confirmed by the first
trimester crown-rump length (CRL) measurement. The

diagnosis of intrauterine growth restriction was estab-
lished by measuring the estimated fetal weight (EFW)
below the 3rd percentile. In cases with EFW between
3rd and 10th percentile, the diagnosis of intrauterine
growth restriction was established when the pulsatility
index (PI) of umbilical artery was above 95th percentile
or the cerebroplacental rate was below 5th percentile or
the mean PI of uterine artery was above 95th per-
centile.[8] The presence of multiple pregnancy, the pres-
ence of fetal structural or chromosomal anomaly, unre-
liable pattern of fetal heartbeat, smoking habit, the pres-
ence of morbidity accompanied by the maternal morbid-
ity (chronic hypertension, preeclampsia, diabetes,
chronic renal disease) were determined as the exclusion
criteria. All fetal ultrasonographic examinations were
carried by a single clinician (BK) by using Voluson 730
and Voluson E6 (GE Medical Systems, Milwaukee, WI,
USA) ultrasonography devices. After the fetal anatomi-
cal examination, fetal biometry measurement, amniotic
fluid measurement, and Doppler measurements of
umbilical artery, middle cerebral artery, ductus venosus
and uterine artery were carried out. Fetal adrenal gland
was displayed on the transverse cross-section, the image
was enlarged before the measurements, and total length
and width of fetal adrenal gland and the length and
width of medulla were measured (Figs. 1 and 2). Cortex
width (the half of the difference between total width and
medulla width) and the ratio of total width and medulla
width was calculated.[9,10]

The clinical management of the cases was conducted
independent of fetal adrenal gland measurements and
without the participation of the clinician who carried out
ultrasonographic measurements. The demographic and
obstetric characteristics of the cases were recorded. The
week of gestation during labor, birth weight, the dura-
tion between diagnosis week and delivery week, 1-
minute and 5-minute Apgar scores, and the hospitaliza-
tion duration at the newborn intensive care unit were
reviewed as perinatal outcomes.

Mean, standard deviation, median, minimum and
maximum values were used as descriptive statistics.
Two variables presenting compliance with the normal
distribution were compared by Student’s t-test. Two
variables not presenting compliance with the normal
distribution were compared by Mann-Whitney U test.
Spearman’s rho correlation analysis was used to ana-
lyze the relationship between two constant variables
not presenting compliance with the normal distribu-
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tion. Statistically significant level was determined 0.05.
MedCalc version 12.7.7 (MedCalc Statistical Software
bvba, Ostend, Belgium) was used for the statistical
analysis of the data.

Results
The demographic and clinical characteristics and gesta-
tional outcomes of the cases included in the study are
shown in Table 1. There was no significant difference

Fig. 1. Imaging fetal adrenal gland in the transverse cross-section.
The medulla width (1) and total width (2) measurements of
the fetal adrenal gland in the 28-week and 6-day fetus gro-
wing consistent with the week of gestation. 

Fig. 2. Imaging fetal adrenal gland in the transverse cross-section.
The medulla length (1) and total length (2) measurements
of the fetal adrenal gland in the 28-week and 6-day fetus
growing consistent with the week of gestation. 

Table 1. Demographic and clinical characteristics and gestational outcomes of the cases. 

Intrauterine growth restriction  Control group
(n=44) (n=44) p-value

Maternal characteristics
Year (year) 26.8±6.1 28.1±5.6 0.219
Gravida (n) 2 (1–8) 2 (1–5) 0.114
Parity (n) 1 (0–3) 1 (0–3) 0.180
Body mass index (kg/m2) 26.9±5.3 26.8±3.2 0.481

Ultrasonographic characteristics
Week of gestation during diagnosis (week) 30.9±2.1 30.5±2.5 0.496
Estimated fetal weight (g) 1284.4±358.2 1641±488.6 <0.001
Single deepest pocket of amniotic fluid (cm) 3.8±0.7 4.6±0.8 <0.001
Umbilical artery PI 1.1±0.3 0.9±0.1 0.038
Middle cerebral artery PI 1.7±0.4 1.9±0.4 0.129
Cerebroplacental ratio 1.7±0.6 2±0.5 0.021
Ductus venosus PI 0.5±0.2 0.5±0.1 0.789
Mean uterine artery PI 1.1±0.5 0.8±0.2 0.016

Gestational outcomes
Week of labor (week) 35.8±2.8 38.8±0.9 <0.001
Period between diagnosis and labor (week) 4.8±3 8.3±2.7 <0.001
Birth weight (g) 1960.1±551.3 3267.3±328.9 <0.001
1-minute Apgar 9 (2–9) 9 (6–9) 0.173
5-minute Apgar 10 (5–10) 10 (9–10) 0.139
Hospitalization at the newborn intensive care unit (day) 2 (0–120) 0 <0.001

PI: pulsatility index. The data are presented as mean ± standard deviation and median (minimum–maximum).
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between the study and control groups in terms of mater-
nal age, gravida, parity, body mass index and the week of
gestation during diagnosis (p>0.05). The week of gesta-
tion during labor, the period between diagnosis and labor
and birth weight were lower in the study group than the
control group in a statistically significant manner
(p<0.001). Statistically significant difference was not
found between the groups in terms of 1-minute and 5-
minute Apgar scores (p>0.05). Fetal umbilical artery and
mean uterine artery pulsatility indexes were higher in the
study group in a statistically significant manner and cere-
broplacental ratio was significantly lower in the study
group (p<0.05).

The fetal adrenal gland measurements of the cases
are shown in Table 2. The z-scores of fetal adrenal
gland total length, total width and cortex width were
higher in the study group than the control group in a
statistically significant manner (p<0.001). The z-score
of the ratio of total width and medulla width was also
significantly higher in the study group (p<0.001). The
z-score of fetal adrenal gland medulla width was lower
in the study group than the control group in a statisti-
cally significant manner (p<0.001). There was no sig-
nificant difference between the groups in terms of the
z-score of fetal adrenal gland medulla length (p>0.05).

When the correlation between the fetal adrenal
gland measurements and the weeks of gestation was
reviewed in the study group, the control group and all
cases included in the study, it was seen that there was a
statistically significant positive correlation between the

fetal adrenal gland measurements and the weeks of ges-
tation (p<0.001) (Table 3).

Discussion
Our study aimed to investigate the fetal adrenal gland
sizes in the pregnancies complicated with intrauterine
growth restriction. We hypothesized in our study that
the chronic intrauterine hypoxia may cause an increase
in the fetal adrenal gland sizes with the activation of
hypothalamic-pituitary-adrenal axis in the presence of

Table 2. Fetal adrenal gland measurements of the cases. 

Intrauterine growth restriction  Control group
(n=44) (n=44) p-value

Z-score of total length   0.78 -0.65 <0.001

(-1.08–2.67) (-1.62–0.61)

Z-score of total width  0.67 -0.47 <0.001

(-1.73–2.59) (-1.97–0.79)

Z-score of medulla length 0.3 -0.04 0.607

(-2.21–2.06) (-1.58–1.81)

Z-score of medulla width -0.52 0.49 <0.001

(-2.22–1.85) (-1.2–2.86)

Z-score of cortex width 0.81 -0.73 <0.001

(-0.97–2.47) (-1.95–0.26)

Z-score of total width / 0.61 -0.81 <0.001

medulla width (-0.22–4.34) (-1.45–0.04)

Table 3. The analysis of the correlation between fetal adrenal gland
measurements and the week of gestation.

All cases  Control group  
(n=88) (n=44)

Z-score of  r=.709 r=.932

total length p<.001 p<.001

Z-score of  r=.701 r=.854

total width p<.001 p<.001

Z-score of  r=.841 r=.929

medulla length p<.001 p<.001

Z-score of  r=.542 r=.792

medulla width p<.001 p<.001

Z-score of  r=.536 r=.755

cortex width p<.001 p<.001

Z-score of total width /  r=.168 r=.362

medulla width p=.118 p<.001

r: Spearman's rho correlation analysis.
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intrauterine growth restriction associated with placen-
tal failure. Consistently with our hypothesis, we found
that the total adrenal gland length, total adrenal gland
width and cortex width were significantly higher in the
fetuses with intrauterine growth restriction than the
fetuses growing consistent with the week of gestation.

Fetal adrenal gland is seen as an oval structure con-
sisting of a peripheral hypoechoic field and central
echogenic line in the sonography. As a result of prena-
tal ultrasonography and postmortem histological stud-
ies, it is considered that the peripheral hypoechogenic
field is created by the adrenal cortex and the central
echogenic line is created by the inner side of adrenal
cortex together with the medulla.[11] Relatively greater
fetal adrenal gland sizes in the intrauterine period
enables to display it on the upper pole of fetal kidneys
by prenatal ultrasonography. The sensitivity of the
sonographic measurements of fetal adrenal gland,
which is shown to have a role on the onset of both
mature and preterm labors,[12] for the prediction of
preterm labor has been investigated in many stud-
ies.[9,13,14] Besides, the impacts of hyperinsulinemia in the
presence of maternal diabetes on the function and
morphology of adrenal gland have been assessed in
various studies.[3,15]

The impacts of intrauterine growth restriction due
to placental dysfunction on the fetal adrenal gland were
investigated in the animal models. These studies found
increases in the hormone synthesis of fetal adrenal
gland, the weight of adrenal gland and plasma cortisol
levels.[16,17] Mohajeri et al.[18] investigated the total adre-
nal gland volume and adrenal gland’s fetal regional vol-
ume in the fetuses with intrauterine growth restriction,
and found that the total adrenal gland volume in the
fetuses with IUGR was significantly higher than the
control group and adrenal gland’s fetal regional vol-
ume was significantly lower than the control group. In
another study investigating the adrenal gland sizes in
the fetuses diagnosed with IUGR, the authors found
that total adrenal gland width and cortex width was sig-
nificantly higher in the group with IUGR diagnosis
than the control group.[10] Consistent with the litera-
ture, we also observed that total adrenal gland length
and width and cortex width were significantly higher in
the fetuses with IUGR diagnosis than the control
group. In the light of current literature and the results
of our study, it is possible to think that the chronic

intrauterine hypoxia and chronic stress associated with
the placental failure cause increases in the synthesis of
fetal adrenal cortisol and fetal adrenal gland sizes by
activating the hypothalamic-pituitary-adrenal axis sys-
tem.

During pregnancy, fetal adrenal cortisol regulates
the functioning of HHA axis by its inhibitory effect on
the hypothalamic corticotropin-releasing hormone
(CRH).[1] In vivo and in vitro studies showed that the
cortisol produced by fetal adrenal gland induces the
release of placental CRH while inhibiting the release
of hypothalamic CRH. Moreover, placental CRH
increased due to adrenal cortisol synthesis contributes
to the production of adrenal gland cortisol.[2] There are
increasing number of evidences showing that the
increased fetal glucocorticoid levels induce the matura-
tion of the organs necessary for postnatal life while
they have negative impacts on fetal development,
growth and postnatal development.[19] It can be sug-
gested that the increased cortisol levels observed in the
fetuses with IUGR diagnosis are the result of chronic
hypoxia associated with placental failure, and they also
contribute to the intrauterine growth restriction
becoming evident due to the vicious circle they cause
through the placental CRH release.

Some studies argued that directing fetal blood flow
to preferably cardiac, cerebral and adrenal glands as a
response to the placental failure may be another reason
for the increased adrenal gland sizes in the fetuses with
IUGR diagnosis.[18,20] Observing that the greatest
increases in the blood flow of chronic hypoxic sheep
model are in the adrenal glands supports this hypothe-
sis.[21]

It is considered that the chronic hypoxia and mal-
nourishment developing secondary to the placental
failure cause poor fetal programming during the
intrauterine period and lead to the long-term poor
health outcomes such as metabolic syndrome, cardio-
vascular diseases and stroke.[6,22,23] Similarly, it is possi-
ble to think that the increase observed in the fetal adre-
nal gland sizes in the presence of placental failure is an
indicator of the intrauterine environmental factors
affecting fetal genetic programming which leads to the
long-term health outcomes.

Mohajeri et al.[18] also investigated the capacity of
adrenal gland sizes in the fetuses with IUGR diagnosis
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to predict the poor perinatal outcomes. They observed
that those with poorer perinatal outcomes than the
fetuses with IURG diagnosis had smaller adrenal gland
volume, and suggested that the sonographic examina-
tion of fetal adrenal gland at the third trimester can be
used as a non-invasive method for the identification of
poor perinatal outcomes in the fetuses with IUGR
diagnosis. Unlike the results of this study, the authors
of another study investigating the relationship between
adrenal gland sizes and poor perinatal outcomes in the
fetuses with IUGR diagnosis observed that there was
no relationship between adrenal gland sizes and poor
perinatal outcomes in the fetuses with IUGR diagno-
sis.[20] Considering that the changes observed in the
fetal adrenal gland sizes in the fetuses with IUGR diag-
nosis are the result of fetal compliance mechanisms for
chronic hypoxia, it is possible to expect poor perinatal
outcomes in the fetuses who cannot adapt to the nega-
tive intrauterine conditions. However, it is necessary to
investigate this relationship in the further studies with
higher population.

The cross-sectional design, the limited number of
the population and unknown levels of fetal plasma cor-
tisol are the limitations of our study. We investigated
the adrenal gland sizes in the fetuses with intrauterine
growth restriction in our study. Further studies may
investigate the adrenal gland sizes of the fetuses which
are small for gestational age (SGA) and compare them
with the fetuses complicated with IUGR and the con-
trol group. Observing difference between the fetuses
complicated with IUGR and SGA in terms of adrenal
gland sizes may contribute to the differential diagnosis
of these two conditions which cause difficulties for the
differential diagnosis in the clinical setting.

Conclusion
It is possible to conclude that the changes that we
observed in the fetal adrenal gland sizes of the fetuses
diagnosed with IUGR is a result of fetal compliance
mechanisms for chronic hypoxic intrauterine environ-
ment associated with uteroplacental failure and also
that these changes observed are a part of the poor fetal
programming leading to long-term postnatal poor
health outcomes.

Conflicts of Interest: No conflicts declared.
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İDİD

Özet: Hidrops fetalis ve izole plevral effüzyon 
saptanan fetüslerde perinatal sonuçlar
Amaç: Klini¤imize baflvuran primer plevral effüzyon ve hidrops
geliflen olgularda klinik deneyimimiz ve postnatal sonuçlar›n de-
¤erlendirilmesidir. 
Yöntem: Çal›flmada Ocak 2017 – Ekim 2019 tarihleri aras›nda
ikinci ve üçüncü dönemde hidrops bulgusu olan veya olmayan fe-
tal plevral effüzyon saptanan olgular retrospektif olarak incelendi.
Hastalar kan gruplar›, orta serebral arter pik sistolik velositesi ve
plevral effüzyon s›v›s›nda lenfosit düzeyi yönünden incelendi ve
hastalar›n ayr›nt›l› fetal anatomik taramas›, fetal ekokardiyografi-
si, karyotip incelemesi ve maternal kanda TORCH tetkikleri ya-
p›ld›. 
Bulgular: Çal›flmaya torakosentez uygulanan 12, uygulanmayan 2
hasta al›nd›. 6 hasta hidrops fetalis, 8 hasta izole plevral effüzyon
olarak de¤erlendirildi. ‹zole olgular›n 1 tanesinde postnatal diyaf-
ram hernisi saptand› ve primer onar›ld›. 2 hasta hariç 12 hastaya
torakosentez yap›ld›. Birinci torakosentez sonras› 6 hastada effüz-
yon tekrar› olmas› üzerine 2 hastaya do¤uma yak›n ifllem tekrar›
gerçeklefltirildi. ‹fllem tekrar› yap›lan bebeklerde postnatal entü-
basyon gerekmezken, yap›lmayan 4 hasta entübe edildi. 2. ifllem s›-
ras›nda bir fetüste fetal distres geliflmesi üzerine acil sezaryen ile
do¤um yapt›r›ld›. Tekrarlayan plevral effüzyonu olan 6 hastaya
postnatal toraks tüpü tak›ld›. Hidrops olan ve plevral s›v›daki len-
fosit oran› %1–2 olan bir fetüs intrauterin, iki bebek postnatal dö-
nemde kaybedildi. Ortalama 9 ayl›k izlem sürecinde 11 hastada
komplikasyon geliflmedi. 
Sonuç: Fetal plevral effüzyon varl›¤›nda hidrops fetalis olmas›,
plevral s›v›da lenfosit oran›n düflük saptanmas› prognozu olumsuz
etkilemektedir. Hidropsla birlikte olan ya da olmayan plevral ef-
füzyon varl›¤›nda torakosentez uygulanmas› ve do¤uma yak›n tek-
rarlanmas› perinatal sonuçlar üzerine olumlu etkisi olmaktad›r. ‹n-
trauterin fetal tedavi uygun olgularda ailelere önerilmeli ve do¤u-
mun 3. basamakta yap›lmas› planlanmal›d›r. 

Anahtar sözcükler: Plevral effüzyon, hidrops, torakosentez.
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Abstract

Objective: Our study aims to evaluate our clinical experience on and
postnatal outcomes of the cases with primary pleural effusion and
hydrops who admitted to our clinic. 
Methods: In our study, the cases found to have fetal pleural effusion
with or without hydrops finding in the second and third trimester
between January 2017 and October 2019 were evaluated retrospec-
tively. The patients were examined in terms of the blood types, mid-
dle cerebral artery peak systolic velocity and lymphocyte levels in
their pleural effusion fluid, and their detailed fetal anatomic screen-
ing, fetal echocardiography, karyotyping examination, and TORCH
screening in the maternal blood were carried out. 
Results: Twelve patients who underwent thoracocentesis and 2
patients who did not undergo thoracocentesis were included in the
study. It was found that 6 patients had hydrops and 8 patients had iso-
lated pleural effusion. Postnatal diaphragmatic hernia was detected in
1 of the isolated cases, and it was repaired primarily. Thoracocentesis
was carried out in 12 patients except 2 patients. When the effusion
relapsed in 6 patients after the first thoracocentesis, the procedure
was repeated in 2 patients when the labor was close. While postnatal
intubation was not necessary in the newborns that underwent the
repeated procedure, 4 patients who did not undergo were intubated.
Emergency cesarean section was performed upon the development of
fetal distress in a fetus during the second procedure. Postnatal thorax
tube was placed to 6 patients who had recurrent pleural effusion. One
fetus which had hydrops and whose lymphocyte rate was 1–2% in the
pleural fluid died in the intrauterine period and two newborns died in
the postnatal period. No complication developed in 11 patients dur-
ing the follow-up period which took about 9 months. 
Conclusion: Having hydrops fetalis in the presence of fetal pleural
effusion and detecting low lymphocyte rate in the pleural fluid affect
the prognosis negatively. Performing thoracocentesis in the presence
of pleural effusion together with or without hydrops and repeating the
procedure when the labor is close have a positive impact on the peri-
natal outcomes. The families should be recommended intrauterine
fetal treatment for the appropriate cases and the labor should be
planned in a tertiary center.

Keywords: Pleural effusion, hydrops, thoracocentesis.
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Introduction
Fetal primary pleural effusion (PE) is the accumulation
of fluid in the pleural cavity, and it is called as hydrotho-
rax in the antenatal period and chylothorax in the post-
natal period. It is a rare condition with an incidence of
1/15,000.[1] Its clinical course varies, and it may regress
spontaneously or result in fetal death. Its optimal treat-
ment method is unclear.[2]

Primary hydrothorax develops after the leakage of
lymphatic fluid between parietal and visceral pleural mem-
brane as a result of the increased intrathoracic pressure,
and it can be unilateral or bilateral. Most of the cases are
displayed ultrasonographically as anechoic fluid collection
in the pleural area in the third trimester.[3] It may be a part
of the non-immune hydrops fetalis. The pleural effusion
developing in association with infections, fetal anemia,
chromosomal diseases, fetal malformations and intratho-
racic masses (cystic adenomatoid malformation, diaphrag-
matic hernia, etc.) are defined as the secondary pleural
effusion.[4,5] Depending on the severity of the pleural effu-
sion, the esophagus undergoes pressure and congestive
heart failure develops, and secondary polyhydramnios, dis-
ruption in the venous return and hydrops develop.[6–11]

The development of pleural effusion in the early weeks
of gestation, presence of hydrops findings and preterm
labor are associated with the poor prognosis.[1,6] The prog-
nosis changes in the secondary PE depending on the
underlying cause. It was reported that performing
drainage in the cases with hydrops, severe pleural effusion,
mediastinal shift and polyhydramnios improves the peri-
natal outcomes.[12–14] It is known that neonatal mortality
increases in the cases, who do not undergo any interven-
tion, due to pulmonary immaturity and preterm labor.[15]

The treatment options are controversial as it is a rare find-
ing, and therefore the methods such as thoracocentesis,
thoracoamniotic shunt, and pleurodesis by OK-432 can
be used for treatment purposes. Thoracocentesis is rec-
ommended in order to help neonatal resuscitation before
labor for both diagnostic and treatment purposes.[16]

In this study, we aimed to evaluate our clinical expe-
rience on and postnatal outcomes of the cases with pri-
mary pleural effusion and hydrops that we performed
thoracocentesis.

Methods
The cases with or without hydrops finding and found to
have fetal pleural effusion at the second and third

trimesters in the Perinatology Clinics of Zeynep Kamil
Maternity and Pediatric Training and Research Hospital
of the University of Health Sciences and Medeniyet
University between January 2017 and October 2019 were
included in the study. The data of the newborns during
pregnancy and postnatal period were accessed from the
hospital database retrospectively. Hydrops, was consid-
ered as the fluid accumulation, coexisting with the pleu-
ral effusion, in the multiple areas such as pericardium,
subcutaneous regions and abdomen. The patients were
examined and checked in the antenatal period for blood
types, detailed fetal anatomic screening, middle cerebral
artery peak systolic velocity (PSV) to rule out the fetal
anemia by Doppler ultrasonography, fetal echocardiogra-
phy, lymphocyte level in the pleural effusion fluid, and
CMV, Parvovirus, Toxoplasma, Syphilis, Rubella, Herpes
simplex immunoglobulin M and immunoglobulin G.
Conventional karyotyping was carried out but array
CGH was not evaluated. The data on the maternal age,
gravida, parity, week of gestation during treatment, lym-
phocyte rate in the pleural fluid, delivery week, and tho-
racocentesis number were obtained from the hospital
records. The birth weight, Apgar scores, the need for
postnatal thorax tube, sex, delivery type, the period
between thoracocentesis and labor, hospitalization period
at the newborn intensive care unit and intubation period
were evaluated. Thoracocentesis procedure was carried
out on the fetuses only meeting following criteria: (1) the
cases having pleural effusion previously and progressing
to hydrops, and which were thought that the reason of
hydrops was the isolated pleural effusion, (2) the presence
of fluid in more than 50% of the rib cage causing repul-
sion in the mediastinum without hydrops, (3) the cases
developing polyhydramnios quickly (8 cm above the
deepest vertical pocket or 25 cm above the total amniot-
ic fluid index), (4) the cases without any structural anom-
aly in other organs or systems, and (4) the fetuses with
bilateral hydrothorax. After the patients and their spous-
es were informed in detail and their informed consents
were obtained, pleural effusion was discharged from the
right and/or left thoracic cavities of the fetuses by the
ultrasound-guided 20-G amniocentesis needle. A second
thoracocentesis procedure was recommended for the
cases with severe pleural effusion before the labor, and it
was performed in the cases who accepted the recommen-
dation. As a routine practice, all patients were adminis-
tered prophylactic antibiotic before the procedure,
indomethacin before 32 weeks of gestation, nifedipine
after 32 weeks of gestation and betamethasone with 24-
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hour intervals for lung maturation 48 hours before the
procedure in the cases between 24 and 34 weeks of gesta-
tion. The amnioreduction was performed after the thora-
cocentesis in cases with polyhydramnios. The cases were
informed about preterm premature rupture of mem-
brane, preterm labor, ablatio placenta and chorioam-
nionitis that may develop after the procedure. The
patients were evaluated by weekly ultrasonography for
pleural effusion recurrence and fetal well-being tests. The
cesarean section was carried out not due to hydrops but
only obstetric purposes. Necessary precautions were
taken to make pediatrician available and to perform tho-
rax shunt if needed. Thorax tube was applied in the cases
which were found to have overt pleural effusion causing
respiratory distress during neonatal period.

Descriptive statistical method was used to analyze the
data. The data were presented as median (minimum–max-
imum), mean (±standard deviation), and number (percent-
age). SPSS version 24 (Statistical Package for the Social
Sciences; SPSS Inc., Chicago, IL, USA) was used for the
data analysis.

Results
A total of 14 cases were included in the study. Two
patients did not undergo thoracocentesis. Minimal pleu-
ral effusion was detected at 20 weeks of gestation in one
of them, and it disappeared completely during the follow-
up. Other patient admitted during active labor phase at
37 weeks of gestation, and postnatal thorax shunt was
applied. While isolated pleural effusion was found in 8
(51.8%) cases, 6 (42.9%) patients had hydrops finding
(Fig. 1). In isolated cases and hydrops cases, thoracocen-
tesis week was 30.8 (±3.6) and 30.6 (±1.51), mean mater-
nal age was 26 (±3.89) and 31 (±3.74), respectively. The
procedure was repeated half an hour before the proce-
dure in two patients. Left pleural effusion was found in 1
(7.1%) fetus, right pleural effusion in 5 (35.7%) fetuses
and bilateral pleural effusion in the remaining 8 (57.2%)
fetuses. One fetus died in the intrauterine period and two
(15.4%) newborns in the postnatal period. The lympho-
cyte rate was found over 80% in the pleural fluid samples
of 71.5% of the cases, and they were considered chy-
lothorax. The three cases that died had hydrops findings
in which anasarca-like edema developed. The leukocyte
rate in the thoracentesis fluid of these cases was 1–2%.
Among the living newborns, only one case had leucocyte
rate less than 1%. Hydrops was seen in 3 of 11 living 11
patients. These 3 hydrops cases were discharged with a

full recovery. The mean week of gestation was 35 (range:
31–39), and all patients developing hydrops delivered
before 37 weeks (Table 1). While 9 patients delivered by
cesarean section, 5 patients delivered by normal sponta-
neous labor. The cesarean section was carried out in 4
(28.5%) patients due to acute fetal distress, and two of
them resulted in postnatal death. Six patients were rec-
ommended a second thoracocentesis procedure before
the labor, but only two patients accepted the procedure.
Thoracocentesis was not applied before the labor in one
patient as she admitted at the active labor phase. While
postnatal intubation was conducted in 4 patients who did
not accept the procedure, intubation was not needed in
two patients who underwent a second procedure. Thorax
tube was inserted in 6 patients during the postnatal peri-
od including 2 patients who underwent thoracocentesis
again when the labor was close. A small (2 cm) diaphrag-
matic hernia was detected after the labor in the patient
no. 3, and it was repaired primarily (Table 2).
Hepatomegaly was detected in the patients no. 1 and 2
which resulted in postnatal death, and they were lost after
the acute disseminated intravascular coagulation on the
first postnatal day. The emergency cesarean section was
carried out due to the acute fetal distress during second
thoracocentesis procedure in the patient no. 5. No mater-
nal complication developed during any thoracocentesis
procedure. Of 13 cases which underwent thoracocentesis,
53.9% had preterm labor at and before 37 weeks of ges-
tation. The survival rate was 71% (5/7) among those born
prematurely, and 100% (6/6) among those born at term.
The karyotype result was normal in all 14 cases. 
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Fig. 1. Postnatal survival results of the pleural effusion cases with
and without hydrops. 



Discussion
Hydrops or isolated pleural effusion is a condition
associated with distinct perinatal mortality and mor-
bidity. While some of them regresses spontaneously,
poor perinatal outcomes may develop in the progres-
sive cases.[15] In their prospective study, Ruano et al.
found structural and chromosomal anomalies in 75%

of the cases with pleural effusion and showed that the
most important parameter affecting survival in pleural
effusion is the presence of additional anomalies. It is
known that the prognosis is poorer in secondary pleu-
ral effusion cases with fetal malformations such as
chromosomal or cardiac anomalies. Therefore, identi-
fying the etiological reasons in the fetuses found to
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Table 1. Maternal profile and pre-treatment characteristics of living and dead fetuses. 

Patient  Maternal  Lymphocyte  PE TC  TC  Week of  
no. age Parity percentage localization Hydrops Polyhydramnios week number gestation

Living 

1 24 1 88 Bilateral - + 30–31 2 38

2 26 1 97.5 Bilateral - - 33 1 33+4

3 23 1 93.2 Left - - 24 1 39

4 29 2 97 Bilateral + + 30+4 1 31+3

5 34 1 97.2 Right - + 32–34 2 34

6 36 2 <%1 Bilateral + - 33–34 2 34

7 26 3 89 Right - - - - 37+3

8 24 1 - Right - - - - 39

9 22 2 87 Right - - 34 1 37

10 31 2 86 Bilateral + + 29 1 35

11 29 3 84.5 Right - + 32 1 37

Dead 

1 33 3 <%1 Bilateral + + 30 1 31

2 25 2 <%1 Bilateral + + 32 1 33

3 32 2 <%2 Bilateral + + 30 1 32

PE: pleural effusion; TC: thoracocentesis.

Table 2. Perinatal outcomes of the patients with pleural effusion. 

Patient  The interval between  Delivery  CS Birth weight Hospitalization Postnatal    Int
no. Sex TC and labor type Ind (g) period at NICU thorax tube period

Living 

1 Female 56 Nsd 2620 - - -

2 Male 3 Cs FD 2480 135 71 21

3 Male 105 Nsd 3100 7 - -

4 Female 7 Cs FD 2025 41 12 11

5 Female 14 Cs FD 2240 9 5 -

6 Female 7 Cs Previous 2200 71 31 -

7 Female - Nsd 3500 - - -

8 Female - Nsd 3250 - - -

9 Female 21 Cs Previous 3480 - - -

10 Male 42 Cs Previous - cord prolapse 2730 - - -

11 Female 35 Cs Previous 2990 4 - -

Pre- or postnatal dead  

1 Male 7 Cs FD 1500 2 1 1

2 Female 7 Cs FD 1610 1 1 1

3 Male 14 Nsd 1540 - - -

Cs: Cesarean section; Cs Ind: Cesarean section indication; FD: fetal distress; Int: intubation; NICU: newborn intensive care unit; Nsd: normal spontaneous delivery. 



have fetal hydrothorax has a significant role in deter-
mining the prognosis and managing the patients.[2,3]

Administering the treatment depends on the week of
gestation, progression rate, hydrops development and
maternal symptoms. Primary, small and non-hydropic
effusions can be kept waiting without treatment as they
may regress spontaneously. It is recommended following
up by weekly sonography when the effusion is in the less
than the half of fetal lung, does not cause mediastinal shift
and regresses spontaneously during follow-ups.[2,14]

Mediastinal shift, rapidly increasing effusion, and the pres-
ence of hydrops and/or polyhydroamnios requires
drainage. Thoracocentesis and thoracoamniotic shunt are
the most common drainage methods. The third but less
preferred method is the injection of sclerosing agent into
pleural area, which is called pleurodesis.[17] The lungs
expanse upon the drainage, and pulmonary hypoplasia risk
decreases, venous return increases and hydrops may
regress. Fetal deglutition secondary to esophagus decom-
pression becomes easy and the risks of polyhydramnios,
preterm labor and premature rupture of membrane may
decrease.[2,18,19] In our case series, carrying out prenatal tho-
racocentesis in hydropic and/or non-hydropic cases affect-
ed prognosis positively. The initial treatment is the
drainage of fetal pleural effusion by the ultrasound-guided
aspiration needle. Thoracoamniotic shunt is particularly
preferred in the cases with effusion repeating after
drainage or with wide pleural effusion.[5] Some studies rec-
ommend a gradual approach for the management of pleu-
ral effusion. The first step is the follow-up, and to perform
thoracocentesis if pleural effusion exacerbates, and to
apply shunt in cases with recurring effusion after the tho-
racocentesis.[19] We also followed up a case with minimal
effusion without carrying out any procedure, and observed
that the effusion disappeared completely 2 weeks later. We
found that the effusion disappeared completely within 2–4
weeks in 4 of 6 cases who did not have hydrops, had dis-
tinct pleural effusion and underwent thoracocentesis.

Derderian et al. showed that the cases, which are uni-
lateral but progressing towards bilateral effusion and
hydrops, result in mortality in a short time unless thora-
cocentesis or shunt is applied. Similarly, there are stud-
ies showing that short-time drainages in chylous pleural
effusions may be beneficial in some patients and shunt is
not necessary.[18] We believe that preferring thoracocen-
tesis as the first treatment option would be appropriate
particularly in the cases with primary pleural effusion
without hydrops fetalis, because shunt-associated com-

plications are more frequent. In a study, the authors
reported that the cases particularly which underwent
thoracoamniotic shunt before 21 weeks of gestation have
the risk of chest wall deformity.[20] The migration or dis-
placement of the shunt is the other complication.
Premature rupture of membrane, chorioamnionitis,
chorioamniotic separation, preterm labor, fetal hemor-
rhage, ablatio placenta, cord damage during insertion,
and scar development are more frequent in fetuses which
were inserted shunt.[2]

Today, there is no randomized controlled study com-
paring intrauterine treatment methods. A review study
consisting of 203 patients found that shunt procedure is
superior to thoracocentesis, but did not find it statistical-
ly significant. While survival rate was 62% and 82% for
the cases with and without hydrops, respectively, it was
50% and 77% for the cases with and without hydrops,
respectively, which underwent thoracocentesis.[12] It
should be taken into consideration that there is a risk of
preterm labor and premature rupture of membrane sec-
ondary to the prenatal invasive procedures, but there may
be perinatal losses due to pulmonary immaturity if the
procedure is not performed. In our case series, 57% of
the cases were born in preterm labor and 28% of these
cases died prenatally and all of those born at term lived.
The premature rupture of membrane developed in two
patients, and these two patients later delivered by cesare-
an section between 35 and 31 weeks of gestation due to
the cord prolapse and fetal distress. In the study of Carr
et al., 10 patients underwent invasive procedure at the
prenatal period and other 11 fetuses were included in the
study as the control group. The authors found that Apgar
scores were better and the duration of using ventilator
was shorter in the patients which underwent thoracocen-
tesis and/or were inserted shunt compared to the control
group.[21] In our two cases, thoracocentesis procedure was
performed 1 hour before the labor and these two fetuses
did not need intubation after the birth. Other 4 patients,
who did not accept repeating thoracocentesis procedure
when the labor was close, were intubated postnatally, and
two of these patients died on the first postnatal day.

Pleural effusion recurred in 6 patients after the thora-
cocentesis, and thorax tube was inserted in these patients
after the delivery. The total survival rate was 78.5% in
our study. The common findings in all babies which died
are the presence of hydrops and the lymphocyte rate in
the pleural effusion being below 2%. Hepatomegaly and
disseminated intravascular coagulation developed in two
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cases which died postnatally. This makes us think that the
reason of hydrops may be a metabolic disease. The mean
follow-up period of the patients is 9 months, and no
health problem was observed after the discharge in the
cases discharged with full recovery.

Conclusion
Primary hydrothorax should not be considered as an
indication for the termination of pregnancy. The pres-
ence of hydrops is a poor prognostic factor for fetus.
Thoracocentesis or shunt options should be considered
by taking various parameters into consideration such as
the week of gestation, hydrothorax being isolated or
coexisting with hydrops, or fast recurrence. The family
should be informed about maternal or fetal complica-
tions that may develop due to invasive procedures.
Performing thoracocentesis when the labor is close
should be recommended for the cases with recurring
pleural effusion since it decreases the need for intubation
of fetus at the newborn period and unilateral thorax tube
can be inserted instead of a bilateral one. The differen-
tial diagnosis should be performed in the hydrothorax
cases detected in the prenatal period, necessary invasive
procedures should be performed and it should be
planned to carry out the labor in tertiary hospitals where
it is possible to insert emergency thorax tube.

Conflicts of Interest: No conflicts declared.
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Introduction
Pregnancy loss or miscarriage is a definition used for the
non-viable pregnancies up to 20 weeks of gestation.
Usually, the term of early pregnancy loss is used for the
loss of 12-week and 6-day pregnancies as from the last

menstrual period.[1] Eighty percent of the miscarriages
are seen as early pregnancy loss. The incidence decreas-
ing down to 10% in the patients with clinically con-
firmed pregnancies, it increases up to 31% when the
pregnancies unnoticed in the first trimester are includ-

Özet: Erken gebelik kay›plar›nda serum homosistein
düzeyinin rolü var m›d›r?
Amaç: Yüksek maternal homosistein düzeyleri ile erken gebelik
kay›plar› aras›ndaki iliflkiyi araflt›rmak. 
Yöntem: 5–12. gebelik haftalar› aras›nda abortus (misssed, inkomp-
let ve imminens) tan›s› alan 70 hasta, takiplerinde sorun olmayan 54
gebe ile gebe homosistein düzeyleri aç›s›ndan karfl›laflt›r›ld›. 
Bulgular: Abortus gruplar›nda en yüksek serum homosistein dü-
zeyi ortalamas› abortus imminens grubunda tespit edildi (8.9±3.9
nmol/l), bu ortalama missed abortus ve inkomplet abortus grupla-
r›nda s›ras›yla 7.8±2.5 ve 8.7±4.2 nmol/l olarak bulundu. Kontrol
grubunda serum homosistein düzeyi ortalamas› 4.8±0.9 nmol/l
olarak saptand›. Kontrol grubunun homosistein düzeyleri her üç
abortus grubundan anlaml› düzeyde düflüktü (p<0.01). Abortus
gruplar›n›n homosistein düzeyleri aras›nda ise anlaml› farkl›l›k
yoktu (p>0.05). Kontrol grubu ile karfl›laflt›r›ld›¤›nda serum homo-
sistein düzeyleri aras›nda en anlaml› fark missed abortus grubunda
saptand› (p<0.01). 
Sonuç: Erken gebelik haftalar›nda tespit edilen yüksek homosiste-
in düzeyleri, abortus riski hakk›nda uyar›c› olabilece¤i gibi ilerle-
yen haftalarda geliflebilecek olan preeklampsi, plasenta dekolman›
ve intrauterin geliflme gerili¤i gibi obstetrik komplikasyonlar hak-
k›nda da fikir verebilir. 

Anahtar sözcükler: Homosistein, gebelik, erken gebelik kayb›,
abortus.
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Abstract

Objective: To investigate the relationship between high maternal
homocysteine levels and early pregnancy losses. 
Methods: Seventy patients diagnosed with miscarriage (missed,
incomplete and threatened) between 5 and 12 weeks of gestation and
54 pregnant women without any problem during their follow-up
were compared in terms of homocysteine levels during pregnancy. 
Results: The highest mean serum homocysteine level among the
miscarriage groups was in the threatened miscarriage group (8.9±3.9
nmol/l), followed by 7.8±2.5 and 8.7±4.2 nmol/l in the missed and
incomplete miscarriage groups, respectively. The mean serum
homocysteine level in the control group was 4.8±0.9 nmol/l. The
homocysteine levels of the control group were significantly lower
than all three miscarriage groups (p<0.01). On the other hand, there
was no significant difference between the homocysteine levels of the
miscarriage groups (p>0.05). When compared to the control group,
the most significant difference among the serum homocysteine lev-
els was found in the missed miscarriage (p<0.01). 
Conclusion: High homocysteine levels detected during early weeks
of gestation can be a warning about the miscarriage risk, and also
may provide insight about the obstetric complications that may
develop in the further weeks of gestation such as preeclampsia, abla-
tio placentae and intrauterine growth restriction.

Keywords: Homocysteine, pregnancy, early pregnancy loss, miscar-
riage.

ORCID ID: F. fianl›kan 0000-0002-3166-7129; F. Tufan Altuncu 0000-0002-9160-8251; K. Özbay 0000-0002-1640-3176; 
M. E. Avc› 0000-0002-5804-8651; A. Göçmen 0000-0002-0839-7490

Muhittin Eftal Avc›3 , Ahmet Göçmen1 İDİD

https://orcid.org/0000-0002-3166-7129
https://orcid.org/0000-0002-9160-8251
https://orcid.org/0000-0002-1640-3176
https://orcid.org/0000-0002-5804-8651
https://orcid.org/0000-0002-0839-7490


ed.[2] Pregnancy at advanced maternal age, history of
miscarriage, maternal obesity, thyroid diseases, diabetes,
stress, hereditary thrombophilia, use of teratogenic
drug-substance and subchorionic hematoma are among
the risk factors of early pregnancy losses. According to
the results of a meta-analysis consisting of 40 studies on
the use of multivitamin and during pregestational period
and early weeks of gestation, it was shown that the use of
vitamin could not prevent early pregnancy losses.[3]

There are few numbers of studies on the impacts of mol-
ecules such as homocysteine associated with the folic
acid and metabolism on the miscarriage etiology.

Homocysteine is a non-proteinogenic amino acid
which includes sulfur and biosynthesized from methio-
nine by the removal of its terminal methyl group. It is
recycled to methionine via folic acid and vitamin B12.
Methylene-tetrahydrofolate-reductase (MTHFR) is
needed for this recycling process called remethylation.
Homocysteine also can be converted to cysteine
through transsulfuration pathway with the help of
pyridoxal 5’-phosphate which is the active form of vita-
min B6. The hereditary lack of cystathionine-B-syn-
thase enzyme which may affect homocysteine metabo-
lism, homozygote mutations in MTHFR gene, defi-
ciencies of folate, and vitamin B12 and vitamin B6 due
to malnutrition lead to hyperhomocysteinemia. There
are many studies showing the association of vasculopa-
thy and cardiovascular diseases with the increased
homocysteine levels due to some disorders in the
homocysteine metabolism.[4–6] There are also studies
reporting that the hyperhomocysteinemia is an inde-
pendent risk factor for preeclampsia and the rates of
neural tube defects are higher in the pregnant women
who have high homocysteine levels due to folic acid
deficiency.[4,7,8] It was shown that the hyperhomocys-
teinemia may lead to intrauterine growth restriction,
impaired placenta function and ablatio placentae due
to vascular endothelial dysfunction; the free oxygen
radicals produced as a result of homocysteine oxidation
damage vascular endothelium directly and high homo-
cysteine levels have a thrombotic impact on the coagu-
lation cascade in the endothelium.[9]

There are studies suggesting that the mild and
medium levels of hyperhomocysteinemia is an inde-
pendent risk factor for occlusive arterial and venous
disease and it is associated with the patients with unex-
plained recurrent pregnancy loss.[10]

We aimed to investigate the relationship between
maternal serum homocysteine level and early pregnan-
cy loss in our study.

Methods
The pregnant women between 5 and 12 weeks of gesta-
tion who were diagnosed with miscarriage in the Clinic
of Obstetrics and Gynecology of Ümraniye Training
and Research Hospital, Istanbul were included in the
study group. The patients who were diagnosed with mis-
carriage for the first time (n=70) were separated into 3
sub-groups. The patients (n=17) with fetus or placenta
tissues remained in the uterus partially and whose vagi-
nal bleeding continued were included in the incomplete
miscarriage group, the patients (n=17) whose cervix was
closed but had bleeding and with viable pregnancy
according to the ultrasonography were included in the
threatened miscarriage, and the patients (n=26) without
any indication of loss but fetus did not have any fetal car-
diac activity were included in the missed miscarriage.
Fifty-four pregnant women without any problem during
their follow-up in the first trimester were included in the
control group. The presence of known infection, con-
sanguineous marriage, the history of recurrent pregnan-
cy loss in the family, the presence of hypothyroidism, the
history of personal or familial deep vein thrombosis, the
history of neural tube defect, hypertension, and the his-
tory of consuming alcohol and smoking were the exclu-
sion criteria and such cases were excluded from the
study. In the group with miscarriage diagnosis, 5 patients
with smoking habit, 2 patients with the history of recur-
rent pregnancy loss, 2 patients with consanguineous
marriage and 1 patient with hypothyroidism were
excluded from the study. The groups were compared in
terms of age, gravida, parity, hemoglobin, hematocrit,
vitamin B12, folate levels, week of gestation and homo-
cysteine levels. The informed consents of the patients in
both groups were obtained. The study was approved by
the Ethics Committee of the hospital.

5 ml venous blood was collected from the patients
in the study and control groups. The collected venous
blood samples were transferred to ethylenediamine
tetra-acetate (EDTA) tubes and centrifuged at 3000
rpm for 10 minutes. The plasm samples were stored at
-20°C until they were used. The homocysteine levels
were analyzed with Immulite 2000 Immunoassay
System (Siemens, Erlangen, Germany).
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The statistical analyses were performed by SPSS 20
(SPSS Inc., Chicago, IL, USA). The descriptive statis-
tical analyses (mean, standard deviation, range) were
used when assessing the study data. When comparing
the data, Kolmogorov-Smirnov and Student t-test
were used in two groups and one-way ANOVA and
post-hoc Tukey HDS tests in multiple groups. The
results were assessed in 95% confidence interval and
with p<0.05 significance level.

Results
The study was conducted with a total of 114 cases. The
ages of the cases were varying between 20 and 39, and
the mean age was 28.24±3.89. Seventeen threatened mis-
carriage cases, 26 missed miscarriage cases, 17 incom-
plete miscarriage cases and 54 cases which did not devel-
op miscarriage were included in the study. The cases in
missed and incomplete miscarriage groups were the
patients with isolated single fetal losses. There was no
statistical difference between the miscarriage and control
groups in terms of age, gravida, parity, hemoglobin and
hematocrit values (Table 1). No difference was found
between the groups in terms of serum vitamin B12 val-
ues; there was no statistically significant difference
between the groups in terms of serum folate and homo-
cysteine values. In the post-hoc Tukey HSD test per-
formed to identify which group had the significance,
homocysteine levels of the control group were found sig-
nificantly lower than all three miscarriage groups
(p<0.01). The highest mean serum homocysteine level
among the miscarriage groups was found in the threat-

ened miscarriage group (8.9±3.9 nmol/l); it was 7.8±2.5
and 8.7±4.2 nmol/l in the missed and incomplete groups,
respectively. Mean serum homocysteine level was
4.8±0.9 nmol/l in the control group. In the sub-group
analysis, it was found that serum folate level was 15.6±8.3
and 9.9±5.6 ng/ml in the threatened miscarriage and
missed miscarriage groups, and the difference was not
statistically significant (p=0.02). On the other hand,
there was no significant difference between the homo-
cysteine levels of the miscarriage groups (p>0.05). When
compared to the control group, the most significant dif-
ference between the serum homocysteine levels was in
the missed miscarriage group (p=0.001).

Discussion
Homocysteine is a significant amino acid which has a
significant role in the gestational physiology and is syn-
thesized from the methionine taken primarily through
nutrition. The clinical studies indicate that high homo-
cysteine levels may cause serious gestational diseases.
Free oxygen radicals produced as a result of homocys-
teine oxidation have a toxic effect on the vascular
endothelium.[5,11] Also, high homocysteine levels impair
the coagulation cascade and increase the affinity of
endothelium, which is anti-thrombotic, to thrombosis
more under normal circumstances.[9] High homocysteine
levels, which is toxic for the vascular endothelium in
terms of placental microvascularization, embryo implan-
tation and maternal-fetal circulation, are also among the
factors which may lead to preeclampsia, recurrent preg-
nancy loss and intrauterine growth restriction.[12] In our
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Table 1. Demographic characteristics and measured serum biomarkers of the patients. 

Threatened miscarriage Missed miscarriage Incomplete miscarriage Control group
n=17 n=26 n=17 n=54

mean±SD (min–max) mean±SD (min–max) mean±SD (min–max) mean±SD (min–max) p-value

Age 26.76±5.1 (21–38) 28.77±4.9 (20–36) 29.5±4.3 (22–39) 28.0±2.3 (23–32) 0.162

Gravida 2.4±0.8 (1–4) 2.5±0.6 (2–4) 2.8±0.8 (1–4) 2.2±0.7 (1–4) 0.052

Parity 1.4±0.7 (0–3) 1.5±0.6 (1–3) 1.8±0.2 (0–3) 1.2±0.1 (0–3) 0.051

Hemoglobin (g/dl) 11.6±0.9 (10–13.9) 11.0±1.8 (8.9–14.1) 11.8±1.2 (9–14) 12.1±1.1 (9.6–14.8) 0.006

Hematocrit (%) 34.3±5.6 (14–38.1) 33.7±5.1 (28–42.7) 37.1±3.3 (28–43.6) 36.7±4.3 (13.5–42.8) 0.016

Serum folate (ng/ml) 15.6±8.3 (7–41.9) 9.9±5.6 (4–20) 11.7±4.9 (5.7–20) 13.1±3.0 (6.63–21) 0.003

Serum vitamin B12 (pg/ml) 237.3±97.8 (118–453) 255.5±90.4 (52–415.4) 245.3±71 (125.7–446) 307.7±11.9 (132.3–684) 0.023

Serum homocysteine (nmol/l) 8.9±3.9 (2.2–16.6) 7.8±2.5 (3.1–15.8) 8.7±4.2 (3.2–16.4) 4.8±0.9 (2–6) 0.001



study, we investigated whether homocysteine, which
may cause serious obstetric problems with high levels,
has a role in the early pregnancy losses or not.

Plasma homocysteine level reaches its lowest value
in the second trimester and reduces during pregnancy
significantly. Walker et al. investigated homocysteine
levels during pregnancy and found that the homocys-
teine level was 5.6 μmol/L at 8–16 weeks, 4.3 μmol/L
at 20–28 weeks, and 5.5 μmol/L at 36–42 weeks. It was
7.9 μmol/L in the non-pregnant control group.[13]

In our study, the homocysteine level was 4.9
μmol/L in the normal early pregnancy group, which
was consistent with the literature, and 8.42 μmol/L in
the miscarriage group which was significantly different
(p<0.001).

Hyperhomocysteinemia is defined as the plasma
fasting homocysteine levels being higher than 95th
percentile and its threshold value is determined 18.3
μmol/L in the literature.[14] The homocysteine level we
found in the miscarriage group was not reaching to the
hyperhomocysteinemia level defined in the literature;
however, it was higher than the control group in a sta-
tistically significant manner.

The impaired chorion villus vascularization is asso-
ciated with the embryonic death. Nelen et al. investi-
gated the maternal homocysteine levels and the chori-
onic vascularization in the miscarriage materials, and
observed that the chorionic vascular systems of the
women with normal homocysteine levels developed
better and had less fibrosis and intervillous fibrine
deposits.[15] They found that high maternal homocys-
teine levels were associated with defective chorionic
villus vascularization in the cases with recurrent early
pregnancy loss as a similar finding.[13] Mild and medium
levels of hyperhomocysteinemia is an independent risk
factor for occlusive arterial and venous diseases.[16] In
the light of this information, it can be considered that
hyperhomocysteinemia impairs placental function or
maternal uteroplacental perfusion and causes miscar-
riage. Therefore, we may consider that homocysteine
levels higher in the miscarriage cases than the pregnan-
cies with normal progression may have an impact on
the pathology. It is possible to think that the damage
and occlusion in decidual or chorionic vessels due to
the high homocysteine levels in the threatened miscar-
riage cases may impair the implantation of gestational
product and we may clinically meet such cases as bleed-

ing complaints due to the necrosis as a result. Also, it
was demonstrated in vitro that L-homocysteine was
embryotoxic.[17]

It is known that cobalamin and folate levels are lower
in the women with high total homocysteine concentra-
tions.[14,15] Sikora et al. found negatively high correlation
between folic acid levels and homocysteine concentra-
tions in the recurrent miscarriage cases (r=-0.5397,
p<0.01).[18] Similarly, Wouters et al. found a negatively
significant correlation between serum and erythrocyte
folate levels and total homocysteine concentrations in
the recurrent miscarriage cases (r=-0.3 and -0.4, respec-
tively), and they also found a negatively significant cor-
relation between serum vitamin B12 levels and total
homocysteine concentrations (r=-0.5).[19] In our study, we
found a negative correlation between folic acid and vita-
min B12 levels and homocysteine levels in the missed
miscarriage and incomplete miscarriage groups (r=-0.1
and r=0.2). These findings were consistent with the liter-
ature.

It was reported that folic acid support decreases
homocysteine level in the pregnancy.[13] Folic acid sup-
port may be beneficial in the cases with early pregnancy
losses.[14] Vitamin B6 and B12 supplement in addition to
the therapeutic doses of folic acid is recommended dur-
ing pregestational period is recommended in order to
prevent recurrent pregnancy losses.[18] There is no cer-
tain data in the literature about the routine use of folic
acid to prevent miscarriage, which is recommended to
prevent neural tube defects in the preconceptional peri-
od and in the early weeks of gestation.

Hoffman et al. reported that abnormal folate
metabolism is not a distinct risk factor for the first
trimester spontaneous miscarriages. In their studies,
they included 13 cases, who underwent curettage due
to miscarriage in the first trimester, in the study group
and 15 cases in the control group, and they found mean
homocysteine level 5.8 μmol/L in the study group and
5.7 μmol/L in the control group, but they did not find
any certain significance between the groups (p=0.83).[20]

However, unlike these results, we found higher homo-
cysteine levels in the study group compared to the con-
trol group. We believe that the number of cases in our
study group higher than those in the study group
(n=60) of Hoffman et al. may be the reason of this dif-
ference in the results. Our results indicate that the
homocysteine levels higher than the normal levels may
have a role in the first trimester miscarriage cases.
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Conclusion
A balanced homocysteine metabolism is very impor-
tant for maternal and fetal health during pregestation-
al and gestation periods. Although it is not recom-
mended to measure serum homocysteine levels in the
early weeks of gestation as a routine practice, it may
provide an insight about miscarriage when high levels
are detected, and it can be a warning about the serious
obstetric complications that may develop in the further
weeks of gestation such as preeclampsia, ablatio pla-
centae and intrauterine growth restriction. 
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