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Abstract

Özet: Dünya Perinatal T›p Birli¤i uygulama k›lavuzu:
Fetal merkezi sinir sistemi muayenesi

These practice guidelines follow the mission of the World
Association of Perinatal Medicine (WAPM) in collaboration with
the Perinatal Medicine Foundation, bringing together groups and
individuals throughout the world, with the goal of improving the
ultrasound assessment of the fetal central nervous system (CNS)
anatomy. In fact, this document provides further guidance for
healthcare practitioners for the evaluation of the fetal CNS during
the mid-trimester ultrasound scan with the aim to increase the
ability in evaluating normal fetal anatomy. Therefore, it is not
intended to establish a legal standard of care. This document is
based on consensus among perinatal experts throughout the
world, and serves as a guideline for use in clinical practice.

Bu uygulama k›lavuzu, Dünya Perinatal T›p Birli¤inin (WAPM);
Perinatal T›p Vakf› ile iﬂ birli¤i halinde dünya çap›ndaki gruplar›
ve kiﬂileri bir araya getirerek fetal merkezi sinir sistemi (MSS)
anatomisinin ultrason de¤erlendirmesini geliﬂtirmek amaçl› misyonu do¤rultusunda ortaya ç›km›ﬂt›r. Bu belge asl›nda, normal fetal anatomi de¤erlendirme becerisini geliﬂtirme amac›yla, orta trimester ultrason taramas› s›ras›nda fetal MSS’nin de¤erlendirilmesi için sa¤l›k çal›ﬂanlar›na ek rehberlik sunmaktad›r. Bu nedenle,
yasal bir bak›m standard› oluﬂturmay› amaçlamamaktad›r. Bu belge, dünya çap›nda perinatal t›p uzmanlar› aras›ndaki konsensüsü
temel almaktad›r ve klinik uygulamalar için rehber görevi görmektedir.

Keywords: WAPM, anatomy scan, central nervous system, fetal
brain, fetal spine, guidelines, second trimester.

Anahtar sözcükler: WAPM, anatomi taramas›, merkezi sinir sistemi, fetal beyin, fetal omurga, k›lavuz ilkeler, ikinci trimester.
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Introduction
Rationale of this recommendation
Fetal central nervous system (CNS) abnormalities are
fairly common, with an incidence of about 0.1–0.2% in
live births and an even higher occurrence of about
3–6% in stillbirths. Such anomalies have clinical
importance as they are associated with high rates of
morbidity and mortality, influencing the neurocognitive and motor development of the survivors, who may
have lifelong sequelae. Therefore, it is extremely
important to evaluate the fetal CNS anatomy throughout the pregnancy in order to assess its normal and
abnormal development. Prenatal ultrasound (US) has
been shown to be an effective primary imaging modality for depiction of normal development of CNS
anatomic structures and it offers a relatively accurate,
safe, and cost-effective screening in pregnancy.[1,2]
Although some abnormalities may be suspected and
diagnosed in the first trimester of pregnancy,[3–5] most
efforts to detect CNS malformations occur during the
second trimester, in the examination of fetal morphology conducted at 22 (18–24) weeks of gestation. The
majority of national and international guidelines recommend at this gestational age an US examination to
delineate fetal anatomy as a part of standard obstetric
care. As a matter of fact, at this gestational age, the
major intracranial structures have formed from their
embryologic origins and can be well visualized by US.
The aim of the mid-trimester scan in low-risk pregnancies is fundamentally to establish the normal anatomy of the fetal brain and spine. For anatomical evaluation of CNS in routine practice, axial planes have been
proposed as the standard planes. However, the major
disadvantages of the use of these axial planes are the
poor visualization of the hemisphere proximal to the
transducer and the difficult depiction of midline brain
structures, mainly the corpus callosum and the cerebellar vermis due to its anatomical location and orientation. Therefore, additional planes such as median/midsagittal view should be taken into consideration.[6]
If the ultrasonographic finding of CNS structures
differs from normal anatomy, a further evaluation by a
competent/expert operator is required in order to
make a conclusive diagnosis or reassure the patient
when structural anomalies are ruled out. Therefore, all
the suspected abnormal cases at the anatomy scan
should be referred for a “fetal neurosonography”, a
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dedicated examination of the fetal brain and spine that
requires specific expertise and sophisticated ultrasound
equipment. The prenatal detection of CNS anomalies
allows, not only a specific prenatal management and
counseling, but also facilitate appropriate prognostic
definition with the support of supplementary diagnostic tests as MRI[7–9] and genetic tests.[10] However, it is
important to emphasize that a normal CNS assessment
in the second-trimester morphology scan does not rule
out the emergence of fetal anomalies later in pregnancy. In fact, some of the CNS anomalies can be diagnosed only during late second and third trimesters of
pregnancy. Consequently, in patients who have a third
trimester scan for any reason, assessment of the fetal
CNS should be considered.[11,12] The scope of this document is to reach a consensus about an optimized
approach to the evaluation of the CNS anatomy in
routine obstetric care in low-risk pregnancies at 22
(18–24) weeks of gestation in order to improve the prenatal detection of these severe anomalies.
Technical issues
Ultrasound transducers
High-frequency ultrasound transducers increase spatial resolution but decrease the penetration of the
sound beam. The selection of the optimal transducer
and frequency depends on gestational age, maternal
habitus, position of the fetus, and the scanning
approach used. Transabdominal transducers with 3–5
MHz, are mostly used; however, while they “penetrate” deeper, their resolution is lower than high frequency probe such as 4–8 MHz and those of the transvaginal probe, which operate at higher frequencies
increasing resolution.[6] The examination is usually performed with grayscale 2D ultrasound. It may be important to mention that harmonic and speckle-reduction
filters may enhance image quality mainly in patients
with increased body mass index or abdominal scars.
The use of transvaginal probes should be always entertained if the fetus is in cephalic presentation. At times,
if relevant, a gentle external version of a breech to vertex presentation can be helpful.[12]

Methods
With the scope of reaching a consensus among experts,
a survey was conducted among members of the group.
All possible anatomical structures of the fetal brain and
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spine were listed and group members were asked to
answer the following questions:
• Should the following anatomical structures be evaluated always, possibly or never at the time of second trimester anatomy scan?
• Do you suggest one or more planes?
• Which would be the need for transvaginal approach
to visualize the listed anatomical structures on each
plane?
Agreement among members was evaluated for each
anatomical structure and scanning plane. The evaluation of anatomical structures and scanning planes that
should always be evaluated with an agreement among
members exceeding 75% are referred in this document
as “recommended” as part of the mid-trimester anatomy scan. The evaluation of anatomical structures and
scanning planes that should be possibly evaluated with
an agreement among members exceeding 75% are
referred in this document as “suggested” as part of the
mid-trimester anatomy scan. The evaluation of
anatomical structures and scanning planes that should
never be evaluated with an agreement among members
exceeding 75% are considered in this document as not
being part of the mid-trimester anatomy scan.
The same method was applied for the quantitative
assessment. All possible anatomical structures of the
fetal brain reported in the literature as measurable

a

were listed and group members were asked to answer
the following questions:
• Should the following anatomical structures be
measured always, possibly or never?
• Do you suggest one or more planes?
The measurements of anatomical structures and
scanning planes that should always be evaluated with
an agreement among members exceeding 75% are
referred in this document as “recommended” as part of
the mid-trimester anatomy scan. The measurement of
anatomical structures and scanning planes that should
be possibly evaluated with an agreement among members exceeding 75% are referred in this document as
“suggested” as part of the mid-trimester anatomy scan.
The measurement of anatomical structures and scanning planes that should never be evaluated with an
agreement among members exceeding 75% are considered in this document as not being part of the midtrimester anatomy scan.

CNS Examination in Routine Practice
1- Skull ossification
Under normal conditions, the skull has a regular oval
shape with no bony defects (distortion or disruption)
(Fig. 1a). An hypoechoic rim is identifiable only at the
level of the sutures, in particular the coronal one
between the frontal and the parietal bones.

b

Fig. 1. Trans-thalamic plane. (a) The cavum septi pellucidi (CSP), the interhemispheric fissure (IH), the falx, the thalami and the symmetry of
the cerebral hemispheres can be assessed. (b) Biometric measurements of the fetal head: biparietal diameter (BPD), occipito-frontal
diameter (OFD) and head circumference (dotted line).
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Recommendations

Recommendation

• The normal shape of the fetal head/skull and the cranial
bone ossification should be assessed at the anatomy scan
by axial scans (trans-thalamic or transventricular planes).

• Symmetry of hemispheres should be assessed at the
anatomy scan by axial scans (trans-thalamic or transventricular planes).

• It is suggested to look specifically for bone ossification
also in sagittal plane. The frontal area should be examined and to rule out frontal bossing and the occipital area
for posterior encephalocele.
• The measurement of biparietal diameter (BPD) and circumference of the head (HC) should be performed at the
anatomy scan by axial scan (trans-thalamic plane).

3- Falx (interhemispheric fissure)
Under normal conditions, the hemispheres appear separated by a clearly visible interhemispheric fissure and falx
(Figs. 1a and 2a) (Supplementary material: S-Video 1).
Recommendation

Technical issues
• BPD should be measured with the caliper either on the
external edges of the parietal bones (out-out), or with
just one caliper on the outer and the other on the inner
edge of these bones, according to the methodology
described for the chosen growth charts. The HC could
either be measured adjusting the ellipse tool of the ultrasound machine on the calvarium, or it can be calculated
by the ellipsoid formula after combining the BPD and the
occipito-frontal diameter (OFD) (Fig. 1b).

2- Symmetry of hemispheres
Under normal conditions, the hemispheres appear symmetrical (Fig. 1a) (Supplementary material: S-Video 1).

a

• The presence of a central interhemispheric fissure and a
falx dividing equally the hemispheres should be assessed
at the anatomy scan by axial scans (transthalamic or
trans-ventricular planes).

4- Lateral ventricles: occipital horns (atrium)
Under normal conditions, the occipital horns of lateral
ventricles appear as sonolucent structures with the
echoic choroid plexuses filling the ventricular bodies and
atria. Atria are characterized by the presence of the glomus of the choroid plexus, which is highly echogenic
and fills the cavity of the ventricle at the level of the atrium, while the occipital horn is filled with cerebrospinal
fluid (Fig. 2a) (Supplementary material: S-Video 1).

b

Fig. 2. Qualitative evaluation of the occipital horns of the lateral ventricle. (a) Trans-ventricular plane: The transventricular plane provides an adequate visualization of the hemisphere distal to the transducer. In this plane the interhemispheric fissure (IH), cavum septi pellucidi (CSP),
two frontal horns (*), falx and insula (arrow) can also be assessed. (b) Angling the transducer from the axial transthalamic view cranially
by up to 45°, the ultrasound access to the proximal hemisphere is feasible (CP: choroid plexus; PH: posterior horn; SF: Sylvian fissure).
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Recommendations
• The occipital horn of the lateral ventricle distal to the
transducer should be assessed at the anatomy scan by
axial scans (trans-ventricular plane).
• Efforts should be made to evaluate both occipital horns
of the lateral ventricles.
• The atrial width of the lateral ventricle distal to the transducer should be measured at the anatomy scan by axial
scan (trans-ventricular plane).

Technical issues
• The transventricular plane provides an adequate visualization of the hemisphere distal to the transducer. However,
one of the major disadvantages of the use of this axial
plane is the poor visualization of the hemisphere proximal
to the transducer. In order to reduce near-field reverberation to the bony calvarium, the suggestion is to angle
the transducer from the axial transthalamic view cranially
by up to 45° (Fig. 2b). This technique showed to allow
the ultrasound access to the proximal hemisphere.[12,13]
• For evaluating the atrial width of the lateral ventricle distal to the transducer the line should be traced perpendicular to the axis of the posterior horn, at the level of the
glomus. Some authors suggest to use the parieto-occipital fissure as landmark in order to improve the reproducibility of this measurement (Fig. 3a).[14] Calipers should
be placed “in to in” as shown in Fig. 3b. The axial width
of the atrium has a normal range <10 mm, independently from gestational age.

• There is no standardized technique for the measurement
of the atrial width of the lateral ventricle proximal to the
transducer. To detect unilateral ventriculomegaly affected
the proximal ventricle, a qualitative assessment should be
performed to obtain a valuable information on the global symmetry of the ventricles. In the case of ventricular
asymmetry with the proximal ventricle significantly larger
than the distal ventricle, the suggestion is to wait until
fetal position changes and the suspected abnormal ventricle becomes distal to the transducer or the patient
should be referred for expert evaluation.[14]

5- Lateral ventricles: frontal horns
Under normal conditions, the anterior portion of the
lateral ventricles (frontal or anterior horns) appears as
two comma-shaped, fluid-filled structures medially
separated by the cavum septi pellucidi (CSP) (Figs. 2a
and 4a) (Supplementary material: S-Video 1).
Recommendation
• The presence and orientation of two frontal horns of the
lateral ventricles medially separated by CSP should be
assessed at the anatomy scan by axial scans (transthalamic or trans-ventricular planes).

6- Cavum septi pellucidi (CSP)
Under normal conditions, the CSP is detected as a fluidfilled cavity between two thin membranes located

b

a
Fig. 3. Quantitative assessment of the atrial width. (a) Trans-ventricular plane for evaluating the atrial width of the lateral ventricle distal to the
transducer: the line should be traced perpendicular to the axis of the posterior horn, at the level of the glomus using the parieto-occipital
fissure (arrow) as landmark. (b) Calipers should be placed “in to in”.
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between the frontal horns of the lateral ventricles
(Supplementary material: S-Video 1). The CSP
becomes visible at about 16–18 weeks. It remains visible
until about 37 weeks, when the fluid disappears and the
cavity is closed by the fusion of the two layers of the septum pellucidum. It is best visible on anterior coronal
views transecting the genu and the anterior portion of
the body of the corpus callosum (CC) as well as the
transventricular view of the brain[15] (Figs. 2a and 4a).
Failure to visualize the CSP or its abnormal appearance[16] is predictive of commissural anomalies. However,
the normal appearance of CSP does not exclude all CC
abnormalities.
Recommendation
• The presence of the CSP should be assessed at the anatomy scan by axial scans (trans-thalamic or transventricular
planes).

7- Corpus callosum (CC)
The CC represents the major commissure between the
two cerebral hemispheres; it extends from the frontal
lobe anteriorly to above the quadrigeminal plate and
into the quadrigeminal cistern posteriorly. Under normal conditions, the corpus callosum is present with all
its components, going front to back: rostrum, genu,

a

body and splenium. The leaves of the septum pellucidum enclose the space of the cavum septi pellucidi,
which is located under the CC. The CC appears as
hypoechoic midline structure at US. Recently, the possibility to visualize some portions of CC in axial planes
has been described.[15] The anterior complex, a group of
anatomical structures visible on the routine transventricular imaging plane, allows to visualize a cross section through the genu of the CC (Fig. 4a). Although
technically more difficult, slicing cranially from the
transventricular plane, the posterior complex may be
depicted showing a cross section through the splenium
of the CC (Fig. 4b).
However, the ultimate proof of the presence of the
CC has been proven only by median/mid-sagittal plane
of the fetal brain. Although some indirect signs of the
absence of the CC could be identifiable in axial scans, the
direct evaluation of CC in all its components requires a
median/midsagittal plane[17] (Fig. 5) (Supplementary
material: S-Video 2 and 3). In addition, it is worth mentioning that the depiction of an apparently normal corpus callosum is not necessarily a guarantee that it will
remain normal, since this does not exclude the possibility of subtle callosal developmental congenital anomalies
or callosal pathologies that may develop later in pregnancy or even after delivery due to brain insults such as
ischemia or infection.[18]

b

Fig. 4. Anterior and posterior complex. (a) The anterior complex visible in the routine transventricular plane shows the interhemispheric fissure (IH),
two frontal horns (*) medially separated by the cavum septi pellucidi (CSP) and a cross section through the genu of the CC. (b) The posterior complex shows a cross section through the splenium of the CC (CP: choroid plexus; PH: posterior horn; POF: parieto-occipital fissure).
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Recommendation
• The median/midsagittal view should be performed to
directly demonstrate the CC in terms of presence/absence
(complete-partial).

Technical issues
• The median/midsagittal plane is obtained aligning the
transducer with the large midline acoustic window,
formed from anterior to posterior by the frontal or
metopic suture, the bregmatic fontanel, the sagittal
suture and posterior fontanel. During mid pregnancy, the
large anterior fontanelle provides the optimal acoustic
window for the midsagittal visualization of the entire CC,
enabling a shadow-free and perpendicular insonation
approach (Fig. 5a) (Supplementary material: S-Video 1).
When technically limited, a more frontal midsagittal view
obtained through the metopic suture, showing simultaneously the facial profile, may be optional[2,6,19] (Fig. 5b)
(Supplementary material: S-Video 3).
• This approach is often feasible transabdominally, subjected to maternal habitus and fetal position. Obtain a standard mid-sagittal view of the fetal profile, angulate the
transducer in order to use the acoustic window of the
frontal suture and the anterior fontanel, thus demonstrating the CC, fine side-to-side movements may be
needed in order to achieve an ideal image of the CC (Fig.
5b) (Supplementary material: S-Video 3). The transfrontal view allows clear visualization of the midline structures of the fetal brain comparable with that obtained
through the anterior or bregmatic fontanelle.[19]

a

• Adequate demonstration of the CC in the second trimester
can often be achieved by standard transabdominal ultrasonography. However, in cephalic fetal presentation, a
transvaginal scan provides better resolution. In breech presentation, a transfundal approach is the only possibility.[18]
• It is important to know that the position of the fetal head
is dynamic and may be gently manipulated during sonography by the transducer or the physician’s free hand.[18]
• If the fetal position is not adequate to obtain a median view
of the fetal brain, please repeat the evaluation in 15–30
min until the fetus changes position. If after a reasonable
time the fetal position could not be appropriately obtained
to assess this anatomical target, a note on the report
should be written in order to reevaluate it in a week.

8- Thalami
Under normal conditions, two thalami separated from
each other in the midline are detectable (Fig. 1a).
Recommendation
• The presence of two thalami separated from each other in
the midline should be assessed at the anatomy scan by axial
scans (trans-thalamic plane).

9- Insula
The Sylvian fissure (SF) is among the most well-studied anatomical structures of the fetal cortex and
demonstrate a typical pattern of development through
gestation. In the early second trimester, the SF appears

b

Fig. 5. Median/midsagittal plane. (a) The plane obtained through the anterior fontanelle showing simultaneously the corpus callosum (CC) and the
cerebellar vermis (V). (b) Transfrontal view: The median/midsagittal plane obtained through the frontal or metopic suture showing simultaneously the facial profile, the corpus callosum (CC) and the cerebellar vermis (V).

Volume 29 | Issue 2 | August 2021

93

De Robertis V et al.

on the US axial view as a smooth-margined, shallow
notch on the lateral side of the cerebral hemisphere
(Supplementary material: S-Video 1). Over the course
of the subsequent weeks of pregnancy, the morphology of this structure changes, showing a more prominent indentation with distinct angularity[20] (Fig. 2a).
Recommendation
• The presence of a normal developed SF could be assessed
for its shape at the mid-trimester anatomy scan by axial
scans (trans-ventricular plane as well as transthalamic
plane). That does not mean that we can rule out every
abnormality.

10- Cerebellum
Under normal conditions, the cerebellum appears as a
butterfly shaped structure in the axial plane (Fig. 6a)
(Supplementary material: S-Video 4) formed by the
round cerebellar hemispheres joined in the middle by
the slightly more echogenic cerebellar vermis.
Recommendations

11- Cerebellar vermis
Under normal conditions, the cerebellar vermis appears
as a slightly more echogenic structure located between
the cerebellar hemispheres in an axial scan. At the time
of midtrimester scan, the cerebellar vermis completely
covers the fourth ventricle resulting in a narrow passage
between the cisterna magna and the fourth ventricle
(foramen Magendie). While the normal appearance of
the cerebellar hemispheres, fourth ventricle and cisterna
magna is expected to be seen by axial scan (trans-cerebellar plane), only a narrow segment of the vermis is
seen on this plane. Serial axial planes with slight angulations between them perform better than a single axial
plane to demonstrate the portions of the cerebellar vermis (Fig. 6b) (Supplementary material: S-Video 4).
Therefore, the direct evaluation of the cerebellar vermis
in all its components in a single plane requires the median/mid-sagittal plane.[21]
Recommendation
• The midsagittal/median view should be performed to
directly demonstrate the cerebellar vermis in terms of
presence or absence (or extreme hypoplasia).

• The presence of normal cerebellar hemispheres joined in
the middle by the cerebellar vermis should be assessed at
the anatomy scan by axial scan (transcerebellar plane).
• The measurement of the transverse cerebellar diameter
should be performed at the anatomy scan by axial scan
(trans-cerebellar plane).

• The median/midsagittal plane is obtained aligning the
transducer with the large midline acoustic window, formed

a

b

Technical issues

Fig. 6. Transcerebellar planes. (a) The plane includes the cerebellum (C) and the cisterna magna (CM) behind the cerebellum. (b) Moving slightly
downwards, the fourth ventricle (*) becomes visible, with the vermis (V) and the cisterna magna (CM) behind it.
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from anterior to posterior by the frontal or metopic
suture, the bregmatic fontanel, the sagittal suture and
the posterior fontanel. Even if all these approaches are
possible, more details of the cerebellar vermis could be
obtained by posterior insonation through the sagittal
suture and the posterior fontanel (Fig. 7). However, considering that the frontal or metopic suture is patent at the
time of the anatomy scan, it is possible to use it as an
acoustic window, showing simultaneously the facial profile and the midline structures of the brain including cerebellar vermis[2,6,19] (Fig. 5b) (Supplementary material: SVideo 3). This approach is usually feasible transabdominally.
• Adequate demonstration of the cerebellar vermis in the
second trimester can often be achieved by standard
transabdominal ultrasonography. However, in vertex fetal
presentation, a transvaginal scan provides better resolution. In breech presentation, a transfundal approach is
the only possibility.
• It is important to know that the position of the fetal head
is dynamic and may be gently manipulated during sonography by the transducer or the physician’s free hand.
• If the fetal position is not adequate to obtain a median
view of the fetal brain, please repeat the evaluation in
15–30 min until the fetus changes the position. If after a
reasonable time the fetal position could not be appropriately obtained to assess this anatomical target, a note on
the report should be written in order to reevaluate it in a
week.

12- Cisterna magna
Under normal conditions, the cisterna magna or cisterna
cerebello-medullaris is a fluid filled space posterior to the
cerebellum (Fig. 6) (Supplementary material: S-Video

Fig. 7. Posterior median/midsagittal plane through the sagittal suture. With this approach both corpus callosum (CC) and cerebellar vermis (V) may be visualized, but more details of the cerebellar vermis could be obtained.

4). It contains thin septations that are normal structures.
An abnormal cisterna magna, enlargement or obliteration, has been associated with CNS anomalies.
Recommendations
• The presence of a normal cisterna magna should be
assessed at the anatomy scan by axial scan (transcerebellar plane).
• The measurement of the cisterna magna should be performed at the anatomy scan by axial scan (transcerebellar
plane).

Technical issues
• The use of an angled semi-coronal plane may cause the
false appearance of an enlarged cisterna magna.
• While at the time of the second trimester anatomy scan
the normal developmental remnant of the Blake’s pouch
already disappears, at times a thin walled, anechoic fluid
filled outpouching in the shape of a small “balloon” is
seen in the cisterna magna. This is normal and should not
be confused with any malformation of the posterior
fossa.[22]
• The antero-posterior diameter of the cisterna magna is
the distance between the vermis and the inner border of
the occipital bone, and it should not exceed 10 mm.
• In case of an apparently large cisterna magna, it is important to proceed to a median/midsagittal plane of the posterior fossa to evaluate the normal anatomy and position
of the cerebellar vermis.

Fig. 8. Midsagittal view of the fetal spine, showing a normal S-shaped line without any abnormal curvatures and the skin above
the spine appears continuous without interruption.
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13- Spine
Under normal conditions, the spine appears as an Sshaped line without any abnormal curvatures and the
skin above the spine appears continuous without interruption (Fig. 8).
Recommendation
• The presence and regularity of the whole spine (including
the sacrum) and integrity of the skin should be assessed at
the anatomy scan by a sagittal scan.
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Abstract

Özet: ‹nfertilite etiyolojisinin perinatal sonuçlar
üzerinde bir etkisi var m›d›r?

Objective: Pregnancies after in vitro fertilization (IVF) are associated with a less favorable outcome compared to natural conception as
consistently shown in various studies. However, etiologic factors
behind this issue remain to be elucidated. We aimed to demonstrate
whether the etiology of infertility has a role on poor pregnancy outcomes in IVF pregnancies.

Amaç: ‹n vitro fertilizasyon (IVF) sonras› gebelikler, çeﬂitli çal›ﬂmalarda tutarl› ﬂekilde gösterildi¤i üzere do¤al konsepsiyona k›yasla daha az olumlu sonuç ile iliﬂkilidir. Ancak bu sorunun ard›ndaki etiyolojik faktörler henüz aç›klanamam›ﬂt›r. Çal›ﬂmam›zda,
infertilite etiyolojisinin IVF gebeliklerdeki kötü gebelik sonuçlar›
üzerinde bir rolü olup olmad›¤›n› göstermeyi amaçlad›k.

Methods: In this retrospective case control study; IVF and spontaneous singleton pregnancies were investigated. The infertile patients
were divided into six groups according to the etiology of their infertility (anovulation, male factor, tubal factor, endometriosis, unexplained infertility and poor ovarian reserve). The incidence of
preeclampsia, gestational diabetes mellitus, intrahepatic cholestasis of
pregnancy, preterm birth and birth weight discrepancies was examined between the groups and subgroups. After adjusting the confounding variables for each infertility subgroup such as demographic
data, embryo stage in transfer (blastocyst against cleavage stage) and
fresh and frozen embryo transfer status, the effect on pregnancy outcomes was investigated using multinomial logistic regression analysis.

Yöntem: Bu retrospektif olgu kontrol çal›ﬂmas›nda IVF ve spontane tekil gebelikler incelendi. ‹nfertil hastalar, infertilite etiyolojisine göre alt› gruba ayr›ld› (anovülasyon, erkek faktörü, tubal faktör, endometriyoz, aç›klanamayan infertilite ve düﬂük over rezervi). Preeklampsi, gestasyonel diabetes mellitus, gebeli¤in intrahepatik kolestaz›, preterm do¤um ve do¤um a¤›rl›¤› uyuﬂmazl›klar›n›n insidans› gruplar ve alt gruplar aras›nda incelendi. Her infertilite alt grubu için demografik veriler, transferde embriyo aﬂamas›
(blastokiste karﬂ› klevaj aﬂamas›) ve taze dondurulmuﬂ embriyo
transfer durumu gibi kar›ﬂ›kl›¤a neden olan de¤iﬂkenler düzeltildikten sonra, multinomiyal lojistik regresyon analizi kullan›larak
gebelik sonuçlar› üzerindeki etki araﬂt›r›ld›.

Results: The study included 934 patients in the IVF group and 1009
patients in the control group. While adverse pregnancy outcomes
were more frequent in the general infertility group in comparison to
the control group, after elimination of the confounding variables, the
direct effect of the etiology of infertility on these outcomes could not
be shown.

Bulgular: Çal›ﬂmaya IVF grubunda 934 hasta ve kontrol grubunda 1009 hasta dahil edildi. Advers gebelik sonuçlar› kontrol grubuna k›yasla genel infertilite grubunda daha s›kken, kar›ﬂt›r›c› de¤iﬂkenlerin ç›kar›lmas› sonras›nda infertilite etiyolojisinin bu sonuçlar üzerindeki do¤rudan etkisi gösterilememiﬂtir.

Conclusion: In the IVF pregnancies, most of the increased risk of poor
pregnancy outcomes appeared to be explained by maternal characteristics (such as age, body mass index) and by treatment protocols rather
than infertility etiology. Physicians should consider these risks while
counselling patients.
Keywords: IVF pregnancies, infertility etiology, pregnancy outcomes, singletons.

Sonuç: IVF gebeliklerde, artm›ﬂ kötü gebelik sonucu risklerinin
ço¤unun maternal özelliklerle (örne¤in yaﬂ ve vücut kitle indeksi)
ve infertilite etiyolojisinden ziyade tedavi protokolleriyle aç›klanabildi¤i görülmektedir. Hekimler hastalara dan›ﬂmanl›k verirken bu
riskleri dikkate almal›d›r.
Anahtar sözcükler: IVF gebelikler, infertilite etiyolojisi, gebelik sonuçlar, tekil.
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Introduction
As expected, the number of patients receiving in vitro
fertilization (IVF) treatment increased significantly
over the years between 1997 and 2016 (5.3-fold in
Europe, 4.6-fold in the USA and 3.0-fold in Australia
and New Zealand).[1] Although IVF is shown as a safe
method, population-based studies denote unfavorable
pregnancy outcomes in IVF pregnancies (in comparison to women with indicators of subfertility but without assisted reproductive technologies and fertile
women with singleton pregnancies) such as preeclampsia, small for gestational age (SGA), low birth weight,
congenital anomaly and gestational diabetes mellitus
(GDM).[2,3] The mechanisms of adverse pregnancy outcomes are uncertain. Advanced maternal age,[4]
increased body mass index,[5] underlying infertility etiology,[6] treatment protocols,[7] fresh or frozen transfer
of embryo[8] and the day of embryo transfer[9] are considered to be among etiological reasons for adverse
pregnancy outcomes. The effect of infertility on pregnancy outcomes is indisputable, but the results among
infertility etiologies are still not clear.
We aimed to analyze and compare the pregnancy
outcomes of IVF and spontaneous conceptions, based on
infertility etiologies which included anovulation,
endometriosis, tubal factor, poor ovarian reserve, unexplained infertility and male factor. The analyzed adverse
pregnancy outcomes were preterm delivery (PTD) (<34
weeks; <37 weeks), preeclampsia, GDM and intrahepatic
cholestasis of pregnancy (ICP).

Methods
This study is a retrospective case control study, which
included couples who were not able to achieve pregnancy by unprotected sexual intercourse for at least 6
months after the age of 35 and at least 1 year before the
age of 35. A retrospective analysis of 990 consecutive
IVF patients who visited the infertility clinic at our university hospital between January 2003 and December
2011 was performed. The infertile couples were classified under six subgroups according to the etiology of
their infertility: (1) tubal factor: no observation of tubal
transition in hysterosalpingography (partial or complete,
uni-bilateral); (2) anovulation: defined by the modified
Rotterdam criteria;[10] (3) male factor: 2 or more abnormal semen analysis findings according to the World

Health Organization (WHO) criteria;[11] (4) unexplained
infertility: normal semen analysis, normal tubal transition in hysterosalpingography (HSG), normal ovarian
reserve (normal regular menstrual cycle in addition to 4
or more antral follicles in at least 1 ovary) according to
the WHO criteria;[12] (5) poor ovarian reserve (POR):
defined by the Bologna criteria;[13] (6) endometriosis:
observation of endometrioma in ovaries in transvaginal
ultrasonography during pelvic examination, detection of
endometriosis findings in the patient with chronic pelvic
pain or demonstration of the presence of endometriosis
in laparoscopic examination.
The fresh-frozen embryo transfer status and 3rd–5th
day transfer status of these patients were examined from
the system records. Since only ICSI was applied at the
clinic where the study was carried out, all IVF pregnancies were evaluated in one technique group.
For the control group, the files and records of singleton pregnancies were randomly (with a double-digit
file number from the most recent to the most distant
date) selected from 10,548 patients whose entire antenatal follow ups and births took place at our center in the
same period. In order to prevent selection bias, we have
taken time interval instead of matched controls.
Confounding factors were aimed to be eliminated by
large number of cases presented in the control group.
All multiple pregnancies (including vanishing twins),
patients with chronic diseases such as chronic hypertension, chronic renal diseases, diabetes mellitus and chronic inflammatory diseases and those with poor obstetric
history such as recurrent pregnancy loss, preterm birth
and preeclampsia, oocyte donation pregnancies were
excluded from the control and IVF groups. Patients with
2 or more reported infertility etiologies were excluded
from the IVF group.
For all patients in the IVF and control groups, mother’s age, body mass index at the onset of pregnancy
(kg/m2), smoking status, week of pregnancy at birth (calculated based on the first day of the last menstrual cycle)
and birth weight (grams) of the baby were assessed.
Pregnancy outcomes included PTD (all deliveries
under 37 weeks; patients under 34 weeks were evaluated
as a separate group), ICP (diffuse body pruritus and
increased serum bile acids), SGA (fetus with birth weight
less than the 10th percentile for gestational age),
preeclampsia (blood pressure levels ≥140/90 mmHg on
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two measurements at least 6-h apart with proteinuria
≥0.3 g/day after 20 weeks of gestation) and GDM diagnosed according to the protocol of the American
Diabetic Association.[14]
Firstly, the patient characteristics and pregnancy outcomes of the spontaneous conception group was compared to the entire infertility group. Afterwards, the subgroups were compared to the control group one by one.
To investigate the direct effect of infertility etiology on
pregnancy outcomes, the unadjusted odds ratio and
adjusted odds ratio were calculated. While the unadjusted odds ratio questioned the direct effect of infertility
etiology on pregnancy outcomes, in the adjusted odds
ratio, adjustment was made based on the mother’s age,
BMI, day of transfer and frozen-fresh embryo transfer
status, and the sole risk ratio of infertility etiology for
pregnancy outcomes was calculated. The unadjusted
odds ratio and adjusted odds ratio were created by a multiple imputation model.
This study was approved by the Ethics Committee
for Clinical Investigations of the University (project no:
KA 12-212). The statistical analysis of the data were
conducted using the IBM SPSS Statistics Version 20.0
(IBM Corp. released 2011. IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY, USA) package
software. The post hoc power analysis of the control
group was conducted on the website www.clincalc.com
with an alpha value of 0.05. The categorical measurements are summarized as frequency and percentage,
while the numerical ones are summarized as mean and

standard deviation. If the continuous variables were normally distributed, they are described as mean ± standard
deviation, and if the continuous variables were not normally distributed, they are described as the median values. The normality tests were conducted using graphs
such as histogram, P-P plot and Q-Q plot. The chisquared test statistics were used for the intergroup comparisons of the categorical measurements. Independentsamples t-test was used to compare the birth weight
between the control and infertility groups. In the general comparison of the birth weight between the control
and infertility groups, one-way analysis of variance
(ANOVA) and post hoc Games-Howell test were used.
In the calculation of the risk coefficients of various characteristics such as pregnancy complications for the infertility groups in comparison to the control group, multinomial logistic regression analysis was used. In all tests,
the statistical significance level was taken as p<0.05.

Results
Patients meeting all criteria, 1009 (51.9%) in the control
group and 934 (48.1%) in the IVF group, were included
in the study. 56 infertile patients who did not meet the
criteria were excluded from the IVF group. The mean
maternal age in the control group was 29.9±4.7, while it
was 30.9±4.8 in the IVF group (p<0.001). The mean
BMI values of the two groups were 25.2±3.9 kg/m2 and
25.8±4.2 kg/m2 (p=0.004), respectively (Table 1). When
the control group and the IVF group (as a single group)
were compared in terms of the pregnancy outcomes, the

Table 1. Comparison of the demographic characteristics, pregnancy outcomes and birth weight of control and IVF groups.
Control (n=1009)

IVF (n=934)

p-value

Maternal age*

29.9±4.7

30.9±4.8

<0.001

%99.6

BMI*

25.2±3.9

25.8±4.2

0.004

%90.2

Smoking– n (%)

Post hoc power

5%

5.2%

0.903

-

GDM

68 (7%)

223 (24%)

<0.001

%100

Preeclampsia

23 (2%)

61 (7%)

<0.001

%100

SGA

54 (5%)

80 (9%)

0.005

%93.3

ICP

11 (1.1%)

8 (0.9%)

0.601

-

Preterm<34

25 (3%)

46 (5%)

0.004

%61.6

Preterm<37

93 (9%)

163 (18%)

<0.001

%100

Birth weight

3278±536

3115±602

<0.001

%100

*Mean±SD.
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IVF group was found to have higher rates of GDM
(control vs IVF, 7% vs 24%, p<0.001), preeclampsia
(control vs IVF, 2% vs 7%; p<0.001), SGA (control vs
IVF; 5% vs 9%, p=0.005) and PTD (<37 weeks; control
vs IVF, 9% vs 18%; p<0.001, <34 weeks; control vs IVF,
3% vs 5%, p=0.004) than the control group. The
weights of the newborns of the women in the IVF group
were lower in comparison to the control group (control
vs IVF, 3278±536 vs 3115±602, p<0.001). There was no
significant difference between the control and IVF
group in terms of the ICP rates (p=0.602) (Table 1).
The post hoc power analysis results are presented in
Table 1.
Distribution of the 934 patients in the IVF group
into the subgroups was as follows: unexplained infertility: n=278 (29.8%), endometriosis: n=20 (2.1%), POR:
n=48 (4.8%), male factor: n=428 (45.8%), tubal factor:
n=75 (8%), and anovulation: n=85 (9.1%). The demographic data of the subgroups including maternal age,
BMI and smoking status are shown in Table 2. While
the maternal age was the highest in the POR group
(35.9±4.5, p<0.001), the highest BMI value was in the
anovulation group (27.6±4.8 kg/m2, p<0.001). Smoking
status was similar among all subgroups.
The incidences of GDM and preeclampsia were
found to be significantly higher when the IVF subgroups were compared to the control group one by one
(p<0.001). There was no significant difference between
the control group and all subgroups of IVF in terms of

the SGA and ICP rates (Table 2). There was no significant difference among the subgroups in terms of PTD
under 34 weeks. However, there was a significant difference in the anovulation and tubal factor groups in comparison to the control group in terms of PTD under 37
weeks (Table 2). The birth weight was significantly
lower in the male factor and anovulation groups than the
control group (p<0.001), while there was no significant
difference between the other subgroups and the control
group (Table 2).
Regarding the unadjusted odds ratio, which questioned the effects of infertility etiology on pregnancy
outcomes, an increased risk was detected in the anovulation subgroup only in terms of preeclampsia (OR: 2.38
[1.19–4.76]). The data were further analyzed after the
regression of significant confounding factors such as
mother’s age, BMI, day of transfer and frozen-fresh
embryo transfer status (adjusted odds ratio). There was
a significant difference in the male factor group (OR:
1.48 [1.05–2.07]). No additional effects of the subgroups
on pregnancy outcomes were observed in the unadjusted odds ratio or the adjusted odds ratio (Table 3).

Discussion
In this study, we categorized IVF patients into six subgroups to investigate the effects of different infertility etiologies on pregnancy outcomes of IVF pregnancies.
After adjusted with mother’s age, BMI, day of transfer

Table 2. Comparison of the demographic characteristics, pregnancy outcomes and birth weight of the control group and IVF subgroups.
IVF group (n=934)
Control
(n=1009)

Unexplained
(n=278)

Endometriosis
(n=20)

POR
(n=48)

Male factor
(n=428)

Tubal factor
(n=75)

Anovulation
(n=85)

p-value

Maternal age*

29.9±4.7

31.2±4.6

31.6±3.8

35.9±4.5

30.2±4.8

BMI*

25.3±4.0

25.5±4.2

25.5±4.1

26.1±3.9

25.6±4.2

30.8±4.5

30.5±4.3

<0.001

26.3±3.9

27.6±4.8

<0.001

Smoking– n (%)

28 (5%)

22 (8%)

NA

3 (7%)

16 (4%)

2 (3%)

4 (5%)

0.144

GDM

68 (7%)

59 (21%)

3 (15%)

17 (35%)

107(25%)

20 (27%)

17 (20%)

<0.001

Preeclampsia

23 (2%)

22 (8%)

NA

2 (4%)

21 (5%)

5 (7%)

11 (13%)

<0.001

SGA

54 (5%)

22 (8%)

1 (5%)

2 (4%)

37 (9%)

10 (13%)

8 (9%)

0.053

ICP

11 (1%)

4 (2%)

NA

1 (2%)

2 (0.5%)

1 (1%)

NA

0.589

Preterm<34

25 (3%)

11 (4%)

1 (5%)

1 (2%)

22 (5%)

5 (7%)

5 (7%)

0.083

Preterm<37

93 (9%)

38 (14%)

2 (10%)

9 (19%)

78 (18%)

16 (21%)

20 (24%)

<0.001

Birth weight

3278±536

3140±572

3285±470

3152±591

3092±595

3114±722

3087±660

<0.001

*Mean±SD.
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5

<37

<34

2.21
[0.25–19.20]
1.65
[0.20–13.55]
1.59
[0.65–3.90]

1

1.73
[0.85–3.52]
0.39
[0.09–1.76]
1.02
[0.49–2.64]
1.49
[0.82–2.71]
75
Tubal factor

1.18
[0.69–2.01]

0.56
[0.07–4.21]
NA
NA
0.32
[0.04–2.59]
20
Endometriosis

0.56
[0.16–1.92]

0.45
[0.11–1.89]
0.58
[0.12–2.68]
0.61
[0.14–2.57]
0.83
[0.42–1.64]
48
POR

1.81
[0.98–3.34]

0.89
[0.53–1.48]
1.68
[0.91–3.08]
1.36
[0.79–2.34]
0.73
[0.50–1.07]
278
Unexplained

0.81
[0.58–1.13]

1.02
[0.64–1.61]
0.72
[0.40–1.33]
0.60
[0.35–1.04]
1.48
[1.05–2.07]
428
Male factor

1.12
[0.83–1.52]

1.12
[0.52–2.41]
1.56
[0.71–3.43]
2.38
[1.19–4.76]
0.62
[0.34–1.14]
0.78
[0.45–1.36]
85

Adjusted
OR
Unadjusted
OR

Unadjusted model had no covariates. Adjusted odds ratio (OR): multiple imputation model adjusted for maternal age, BMI, transfer day and cycles status. NA: no results generated due to small sample.

0.58
[0.07–4.71]
2.58
[0.31–21.73]
1.17
[0.59–2.34]
1.16
[0.34–3.93]
<34

1

2

<34

<37
NA
NA
NA

9

11
<34

<37
2.96
[0.28–31.03]
2.67
[0.32–22.16]
0.51
[0.12–2.22]

38
<37
2.97
[0.65–13.61]
2.38
[0.59–9.58]

0.39
[0.08–1.95]
0.85
[0.49–1.46]

NA
1.55
[0.70–3.44]

1.01
[0.56–1.82]

78

22

<37

<34

0.20
[0.02–1.72]

6
<34

1.52
[0.89–2.59]
1.54
[0.63–3.74]
1.10
[0.79–1.55]
1.09
[0.60–1.97]
0.67
0.45–0.99]
0.73
[0.37–1.46]
1.10
[0.52–2.31]
0.40
[0.05–2.95]
0.52
[0.12–2.26]
1.02
[0.13–7.76]
1.31
[0.74–2.35]
1.43
[0.55–3.72]
20
<37
NA

Unadjusted
OR
n

Preterm birth

Adjusted
OR
ICP
Unadjusted
OR
Adjusted
OR
GDM

Unadjusted
OR

Adjusted
OR

Preeclampsia

Unadjusted
OR

SGA

Anovulation

In a study which compared unexplained infertility
and the male factor, after adjusting for patients’ age,

n

Additionally, cleavage stage embryo (3rd day) and
blastocyst (5th day) transfers result in different pregnancy
outcomes.[9] While the potential effects of the embryo culture are reduced by placing the cleavage stage embryo
into the uterine cavity at its physiological time in 3rd-day
transfer, 5th-day blastocyst transfer provides time for
healthy embryo selection. The effects of fresh and frozen
embryo transfer on pregnancy outcomes were investigated in the meta-analysis of Maheshwari et al. including 26
studies, and accordingly, PTD and low birth weight rates
were lower in frozen embryo transfer, whereas higher
rates of pregnancy-related hypertensive diseases were
found.[8] Different results are encountered in the literature
based on adjusted etiological factors for various characteristics such as maternal features and treatment protocols.

Table 3. Risk ratios for pregnancy outcomes by cause of infertility.

Many etiological factors for adverse pregnancy outcomes have been investigated, but major etiological and
pathological mechanisms which might cause unfavorable
pregnancy outcomes have not been uncovered yet.[15] In
the anovulation group, the BMI was found to be a significant determinant of preeclampsia based on the unadjusted OR [95% CI]: 2.38 [1.19–4.76], while this difference was absent in terms of the adjusted odds ratio. In
the male factor group, the total effect on GDM in terms
of the adjusted odds ratio was determined as modestly
higher (95% CI: 1.48 [1.05–2.07]), which was an unexpected result in our study. In the literature, Tobias et al.
reported similar findings, and they suggested that more
scans are made among couples experiencing infertility
problems.[16] Mechanisms that may disrupt the success of
pregnancy such as inflammatory pathways, hormonal
anomalies, decidual aging and vascular anomalies may
contribute to these outcomes.[17] Higher determination
of the incidence of preeclampsia and GDM in all IVF
subgroups in comparison to the control group suggested
that hormonal/metabolic disorders may have a role in
the etiology of all IVF pregnancies in accordance with
the hypothesis of Vannuccini et al.[17] Moreover, the association of increased BMI, maternal age and smoking
with maternal and obstetric risks is known.[4,5,18]

Adjusted
OR

and frozen-fresh embryo transfer status; the results of
our study suggested that most of the increased pregnancy risk in infertile patients may be explained by maternal
characteristics and the effects of assisted reproductive
techniques rather than underlying conditions causing
infertility.

1.40
[0.80–2.47]
1.38
[0.54–3.54]
1.18
[0.81–1.73]
1.50
[0.76–2.94]
0.64
[0.41–0.99]
0.58
[0.25–1.35]
1.09
[0.48–2.47]
NA
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BMI and smoking status, there was no difference
between the two groups in terms of GDM, preeclampsia
or PTD.[19] In the study of Thomson et al., increased
preeclampsia/eclampsia, abruptio placenta, placenta previa and low birth weight rates were determined in the
infertile group including 4221 patients in comparison to
the general population, and when the patients in the
infertile group were examined based on their etiologies
(anovulation (24%), endometriosis (3%), tubal problems
(12%), unexplained infertility (19%) and male factor
infertility (34%), no difference was found in their obstetric and neonatal outcomes.[20] Messerlian et al., who
investigated the effects of 6 different infertility etiologies
on PTD, found that uterine anomalies including
myomas, adhesions and malformations were the only
potential cause to be directly related to PTD risk, but
the statistical significance of the result was on the limit.[21]
Among studies that investigated separate effects of infertility etiologies on pregnancy outcomes, Stern et al. evaluated 235,985 ART cycles in 145,660 infertile women,
and as in our study, no difference was found regarding
birth weights and pregnancy durations among patients
with endometriosis, male factor infertility, low ovarian
reserve, unexplained infertility and anovulation.[22]

obstetric outcomes after determining the pathological
mechanisms of infertility. Although we studied the effects
of infertility etiologies, there are many more factors related to the embryo and its implantation process. Studies
proposing mechanisms on these factors have focused on
changes in endometrial receptivity, genetic and epigenetic mechanisms of implantation, trophoblastic invasion
and growth, in addition to the biological effects on the
oocyte or embryo such as embryo culture media, PGD
(preimplantation genetic diagnosis), cryopreservation
technique and transfer day, as well as hormonal changes
induced by ovarian hyperstimulation.[7,29–31]

Hayashi et al. compared ART techniques (ovulation
stimulation medications n=4111; IUI n= 2351 and IVFET n=4570) to spontaneous pregnancies, and higher
rates of PTD and low birth weight were observed in
infertile patients independently of the ART technique.[23]
Studies on sub-fertile women have shown that patients
are exposed to pregnancy risks even without receiving
any treatment.[24,25] While such studies suggest that infertility-related maternal factors, rather than the ART procedures themselves, may contribute to negative outcomes, studies that report increased risk for poor pregnancy outcomes for an ART singleton in comparison to
a non-ART sibling in sub-fertile singleton pregnancies
demonstrate the effects of ART.[26,27] Likewise, pregnancies in surrogate mothers showed similar risk factors, and
determination of shorter pregnancy duration (38.8±2.1
vs 39.7±1.4), higher rates of PTD (10.7% vs 3.1%),
GDM, preeclampsia and low birth weights (7.8% vs
2.4%) demonstrated that infertility treatment may
potentially affect pregnancy outcomes despite a healthy
uterine environment.[28]

It is highly difficult to determine the specific etiology
and scope of pregnancy risks in IVF pregnancies. Each
cause and specific characteristic may play an independent and important role. With existing studies, it is not
possible to completely explain the effects and place of
maternal characteristics, infertility etiology and treatment protocols in pregnancy outcomes. Therefore, further epidemiological and basic research is needed.

Too many confounding factors prevent drawing a
strict conclusion on pregnancy outcomes in infertile
patients. It could be only possible to understand poor

This study included single referral IVF center
patients. Strict inclusion criteria were applied, and a random control group was chosen. A major limitation of
this study was its retrospective nature with inherent confounding variables affecting perinatal outcomes. The
infertility etiology groups might not have contained a
sufficient number of patients to detect small differences
in pregnancy outcomes like ICP, and power analysis was
conducted through post hoc analysis.

Conclusion
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Abstract

Özet: Vücut kitle indeksi, sigara kullan›m› ve aneminin fetal do¤um a¤›rl›¤› üzerindeki etkisi

Objective: Fetal growth is an important indicator of fetal health.
Low birth weight (LBW) is also associated with increased perinatal morbidity and mortality. Numerous factors that affect fetal
weight have been identified. In this study, we aimed to investigate
the effect of body mass index, smoking, and anemia on fetal birth
weight on term pregnant women who had vaginal delivery in our
clinic.

Amaç: Fetal büyüme, fetal sa¤l›¤›n önemli bir göstergesidir. Düﬂük do¤um a¤›rl›¤› (DDA), artm›ﬂ perinatal morbidite ve mortalite ile de iliﬂkilendirilmektedir. Birçok faktörün fetal a¤›rl›¤› etkiledi¤i tespit edilmiﬂtir. Bu çal›ﬂmada, klini¤imizde vajinal do¤um yapan term gebelerde vücut kitle indeksi, sigara kullan›m› ve aneminin fetal do¤um a¤›rl›¤› üzerindeki etkilerini araﬂt›rmay› amaçlad›k.

Methods: This study is a retrospective cross-sectional study. This
study included patients who had a spontaneous vaginal delivery at our
hospital between January 1st, 2018, and June 15th, 2020.
Measurements of hemoglobin (Hb) and hematocrit (Hct) levels during birth supported the diagnosis of anemia. Hb levels were compared in three categories in this study: (1) Hb<10 g/dL; (2) ≥10<11
g/dL; and (3) Hb ≥11 g/dL. Anemia was defined as having a Hb level
<11 mg/dL. Birth weight was categorized as LBW <2500 g; normal
birth weight (NBW) as ≥2500–3999 g, and macrosomia as ≥4000 g.

Yöntem: Çal›ﬂmam›z retrospektif kesitsel bir çal›ﬂmad›r. Çal›ﬂmaya,
1 Ocak 2018 ile 15 Haziran 2020 tarihleri aras›nda hastanemizde
spontan vajinal do¤um yapan hastalar dahil edildi. Do¤um esnas›nda hemoglobin (Hb) ve hematokrit (Hct) seviyelerinin ölçümü anemi tan›s›n› destekledi. Çal›ﬂmada Hb seviyeleri üç kategoride karﬂ›laﬂt›r›ld›: (1) Hb<10 g/dL; (2) ≥10<11 g/dL; ve (3) Hb ≥11 g/dL.
Anemi, Hb seviyesinin <11 mg/dL olmas› ﬂeklinde tan›mland›. Do¤um a¤›rl›¤› ise DDA <2500 g, normal do¤um a¤›rl›¤› (NDA)
≥2500–3999 g ve makrozomi ≥4000 g olarak s›n›fland›r›ld›.

Results: Analysis was performed on 1428 pregnant women. There
was a statistically significant difference for the Hct and Hb subgroups between the groups (p<0.05). Fetal birth weight was found
higher in the non-smoking group than in the smoking group
(3302.1± 381.5 g vs. 2839.7±491.5 g; p<0.001). Body mass index
(BMI) and Hb levels positively predicted fetal birth weight (β=0.134;
p<0.001 and β=0.051; p=0.046), smoking was negatively predicted
fetal birth weight (β=-0.245; p<0.001).

Bulgular: Analiz 1428 gebe üzerinde gerçekleﬂtirildi. Hct ve Hb
alt gruplar› aras›nda istatistiksel olarak anlaml› bir fark mevcuttu
(p<0.05). Fetal do¤um a¤›rl›¤›, sigara içen gruba k›yasla sigara içmeyen grupta daha yüksek bulundu (3302.1±381.5 g’a karﬂ›
2839.7±491.5 g; p<0.001). Vücut kitle indeksi (VK‹) ve Hb seviyeleri fetal do¤um a¤›rl›¤›n› pozitif olarak tahmin ederken (β=0.134;
p<0.001 ve β=0.051; p=0.046), sigara kullan›m›n› fetal do¤um a¤›rl›¤›n› negatif olarak tahmin etti (β=-0.245; p<0.001).

Conclusion: BMI, Hb levels, and smoking status during mothers’
delivery are effective on fetal weight. Smoking was the strongest
predictor of fetal birth weight compared with the other variables.

Sonuç: Annelerin do¤um esnas›ndaki VK‹ de¤eri, Hb seviyeleri
ve sigara kullan›m› fetal a¤›rl›k üzerinde etkilidir. Sigara kullan›m›,
di¤er de¤iﬂkenlerle k›yasland›¤›nda fetal do¤um a¤›rl›¤›n›n en
güçlü prediktörüdür.
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Introduction
Fetal growth is an important indicator of fetal health.
Low birth weight (LBW) is also associated with
increased perinatal morbidity and mortality.[1] Fetal
growth is mostly modulated by placental functions.
Numerous factors have been identified that affect fetal
growth and weight gain.[2] These are maternal weight
before pregnancy, weight gain during pregnancy, maternal nutrition (anemia), harmful habits of the mother (e.g.
smoking, alcohol, caffeine, cocaine, opiates), drugs used
by the mother during pregnancy, mother's stress and
anxiety, mother’s perinatal infections, mother’s pregnancy or chronic diseases (e.g. preeclampsia, diabetes,
autoimmune diseases), and the mother's condition of
exercise.[2–4]
Cigarette smoking is one of the most important risk
factors associated with adverse maternal, fetal, and
neonatal outcomes.[5] As a result of increased public
health education, smoking rates have tended to decrease
compared with previous years.[6] However, some women
continue to smoke during pregnancy. A study in the
United States of America (USA) showed that 8% of
pregnant women smoked at any time during pregnancy.[7]
The rate of smoking during pregnancy in studies in
Turkey ranged from 2–17%.[8] It is difficult to get the
true prevalence of smoking during pregnancy due to
incomplete records and self-reported systems. Studies
based on biochemical markers such as exhaled carbon
monoxide and urinary cotinine have indicated that pregnant women underreport both smoking status and the
extent of smoking.[9] Secondhand smoke in pregnancy is
also one of the important causes of the elevation of cotinine levels in the blood. Many adverse effects of smoking
on pregnancy have been reported. In a study conducted
in the USA, 5 to 8% of preterm births, 13 to 19% of term
infants with intrauterine growth restriction, 5 to 7% of
preterm-related deaths, and 23 to 34% of sudden infant
death syndrome were found to be related to prenatal
smoking.[10]
Anemia is a leading global health problem affecting
millions of women of reproductive age.[11] Anemia during
pregnancy is a fundamental indicator of maternal mortality and poor birth outcomes in both developing and
developed countries.[4] Many studies showed that low
maternal hemoglobin (Hb) (<110 g/L) was associated
with poor birth outcomes (LBW, preterm birth, small
for gestational age (SGA), stillbirth, and perinatal and
neonatal mortality) and adverse maternal outcomes

(postpartum hemorrhage, preeclampsia, and blood transfusion).[3,4,12]
When the literature is reviewed, it will be seen that
many factors are affecting fetal birth weight. Obesity,
anemia, and smoking are the most important public
health factors of our century. However, although these
three variables have been shown in the literature to be
separately effective on fetal birth weight, it is known that
they are also effective on each other.[13] It has also been
shown that anemic women have higher umbilical cord
oxygen levels.[14] For this reason, this study aimed to
examine the relationships of these variables with each
other separately and examine the effects of these variables on fetal birth weight by correcting the confounding
effect.
This study aimed to investigate the effect of body
mass index, smoking, and anemia on fetal birth weight on
term pregnant women who had a vaginal delivery in our
clinic.

Methods
Study design
This study was a retrospective cross-sectional study.
This study included patients who had a spontaneous
vaginal delivery at Selçuk University Medical Faculty
Hospital between January 1st, 2018, and June 15th,
2020. The Local ethics committee of Selçuk University
approved the study.
Inclusion and exclusion criteria
The inclusion criteria were as follows: being at 37 weeks
of gestation and later and spontaneous vaginal delivery.
The exclusion criteria were as follows: induced or spontaneous preterm deliveries, maternal systemic diseases
(e.g. preeclampsia, hypertension, diabetes), uterine and
fetal anomalies, cesarean deliveries (Fig. 1).
Birth outcomes and maternal variables
The gestational week was calculated according to the
women’s last menstrual period or ultrasound results in
the first trimester. The measurement of Hb and hematocrit (Hct) levels during birth supported the diagnosis of
anemia. Hb levels were compared in three categories in
this study: (1) Hb <10 g/dL, (2) ≥10<11 g/dL, (3) Hb ≥11
g/dL. Anemia was defined as having a Hb level <11
mg/dL. The birth weight was categorized as LBW<2500
g, normal birth weight (NBW) ≥2500–3999 g, and
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macrosomia ≥4000 g. Hemogram and hematocrit values
of the patients were blood results before birth. Body mass
index (BMI) was accepted as the pre-birth measurements.
Statistical analysis
Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) version 21.0 software (IBM Corp., Armonk, NY, USA). The distribution
of variables was tested for normality using histograms
and the Shapiro-Wilk test. Outliers were analyzed using
boxplot graphics. Parametric continuous data are presented as mean ± standard deviation, nonparametric continuous data are presented as median (min–max), and
categorical variables are expressed as number (percentage). Data were analyzed using Student’s t-test, the
Mann-Whitney U test, one-way analysis of variance
(ANOVA), the Kruskal-Wallis test, and Pearson’s chisquare test, where appropriate. Multivariate linear
regression analysis was used to predict fetal birth weight
using age, smoking, BMI, and Hb levels. A p-value <.05
was considered statistically significant.

Results
There were a total of 4137 total deliveries at our tertiary
hospital between January 1st, 2018, and June 15th, 2020.
Of these, 2141 women who underwent cesarean delivery
were excluded from the study. The delivery records of
1996 patients who had vaginal delivery were analyzed.
Of these, 34 patients were excluded from the study
because of fetal problems (fetal anomaly, intrauterine
fetal death, etc.) and 534 patients because of maternal
problems (preeclampsia, gestational diabetes mellitus,
fetal growth restriction, etc.). As a result, a total of 1428
patients’ records were included in this study (Fig. 1).
Analysis was performed on 1428 pregnant women. 72
(5%) of these patients reported smoking, and 1356 (95%)
pregnant women reported not smoking. Gravida and parity were higher in the smoking group than in the nonsmoking group [3(1–6) vs 2(1–8), p=0.001 and 1(0–4) vs
1(0–7), p=0.009]. Hct and Hb levels were statistically different between groups (p=0.026). Fetal birth weight was
lower in the smoking group (2839.7±491.5 vs 3302.1±
381.5, p<0.001). LBW was most common in the smoking group than in the non-smoking group (25% vs 1.2%,
p<0.001) (Table 1).
The comparison of variables according to fetal birth
weight categories is summarized in Table 2. Patients
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Fig. 1. Flow diagram.

were divided into three groups, as explained before
(LBW, NBW, and macrosomia). When analyzing LBW
and NBW + macrosomia, all variables except smoking
status and Hb levels were similar between the groups. In
the analyses among the three groups, all variables except
maternal weight, BMI, and smoking status were similar
between the groups. The BMI of the macrosomia group
was significantly higher than in the NBW group (mean
29.7±3.6 versus 28.5±3.3 kg/m2; p=0.045). The smoking
rate in the LBW group was also significantly higher than
in the NBW and macrosomia groups (52.9% vs 4% and
1.9%, p<0.001) (Table 2).
Multivariate linear regression analysis was performed to predict fetal birth weight using age, BMI,
smoking, and Hb level variables. Age, BMI, smoking,
and Hb levels were statistically significant predictors of
fetal birth weight (F(4,1423)=32.212; p<0.001). BMI, smoking, and Hb levels separately predict fetal birth weight.
While BMI and Hb levels positively predicted fetal birth
weight (β=0.134; p<0.001 and β=0.051; p=0.046), smoking was negatively predicted fetal birth weight (β=0.245; p<0.001). Smoking was the strongest predictor of
fetal birth weight compared with the other variables.
Equation predicting fetal weight: B= 2707.137 –
2.167*Age + 16.227 * BMI - 444.679 * Smoking (yes=1.
no=0) + 15.469 * Hb (Table 3).

The effects of body mass index, smoking and anemia on fetal birth weight

Discussion
In this study, maternal BMI, anemia, and smoking history, which affect fetal birth weight, were investigated. It
was found that fetal birth weight was lower in smokers.
In addition, we found the Hct value to be lower in smokers. In the study, multivariate regression analysis was
performed to eliminate possible confounding effects of
variables on each other. As a result of this analysis, it was
found that smoking, Hb, and BMI values had a significant effect on fetal weight. Smoking was found to be the
most effective variable.
We found that the anemia rate was significantly
lower in the LBW group and patients who smoked.
Anemia in pregnancy is a global health problem as the
World Health Organization (WHO) has declared.[15]
Some degree of dilutional anemia may be seen in normal
pregnancy physiology, but iron deficiency anemia can
have severe adverse health problems for both the mother and child.[16] Due to dilutional anemia, the anemia limits of pregnant women and healthy women are different.
The classification recommended by the American
College of Obstetricians and Gynecologists (ACOG) for
anemia is as follows: In the first trimester, Hb (g/dL) and
Hct (%) levels below 11 g/dL and 33%, respectively; in
the second trimester 10.5 g/dL and 32%, respectively;
and in the third trimester 11 g/dL and 33%, respectively.[17] There are many large studies on fetal and maternal
negative effects of severe anemia during pregnancy.[18, 19]
A study by Zamora et al. found that severe antenatal or
postnatal maternal anemia (of any type) was associated
with an increased risk of maternal death (OR=2.36).[18]
Tunkyi et al. found that prematurity, birth weight, and
hypertensive disorders of pregnancy were different
between the anemic and non-anemic pregnancies.[19] In
our study, we did not investigate maternal outcomes
with anemia. We specifically investigated the effect of
anemia and smoking on fetal birth weight. Our study
found that the mean of Hb was lower in the LBW group
compared with the non-LBW group (p=0.035). Also, the
rate of smoking was found high in the LBW group. In
the multivariate linear regression analysis including
smoking, age, BMI, and Hb levels, Hb was found to be a
significant predictor of fetal birth weight (B=15.469;
p=0.046).
Cigarette smoke contains a large number of toxins
that affect the entire body system. Naturally, they also

Table 1. Comparison of variables according to smoking status.
Smoking status

Age (year)
Gravida
Parity
Gestational week
Birth weight

Yes
n=72

No
n=1356

26.8±5.3

26.3±5.5

.471

3 (1–6)

2 (1–8)

.001

1 (0–4)

1 (0–7)

.009

38.7±0.99

38.9±1.06

.196

2839.7±491.5

p

3302.1±381.5 <.001

≥2500 g

54 (%75)

1340 (%98.8)

<2500 g

18 (%25)

16 (%1.2)

Height

163.1±5.5

162.9±4.2

.759

Weight

74.1±9.5

76.0±9.2

.092

BMI

26.8±5.3

26.3±5.5

.065

Hgb (g/dL)

11.8±1.5

12.1±1.3

.059

Hct (%)

35.4±3.9

36.4±3.6

.025

Anemia (Hb <11 g/dL)

57 (%4.9)

1105 (%95.1)

.326

Non-anemia (Hb ≥11 g/dL)

6 (%3.3)

178 (%96.7)

Hb <10 g/dL

9 (%12.5)

73 (%5.4)

Hb ≥10 g/dL, <11 g/dL

6 (%8.3)

178 (%13.1)

57 (%83.3)

1105 (%81.2)

Hb ≥11 g/dL

<.001

.026

Data were analyzed by independent sample t-test, Mann-Whitney U test,
Pearson chi-square test. Data were given as mean ± standard deviation,
median (min–max) or as n (%). BMI: body mass index; Hb: hemoglobin; Hct:
hematocrit.

have effects on fetal health during pregnancy.[10] In a
study by Stephanie et al., it was found that women who
smoked had a lower weight by 200 g.[20] Women who
smoked were 1.5 to 3.5 times more likely to have an
LBW infant in other studies.[21,22] In a study by Chuhao et
al., it was found that passive smoking resulted in LBW.[23]
Smoking was associated with low fetal birth weight, miscarriage, stillbirth and neonatal death, preterm premature rupture of membranes, placental abruption/placenta
previa, preterm birth, congenital malformations.[24]
Various mechanisms describing adverse pregnancy outcomes associated with maternal smoking have been
observed. These include impaired fetal oxygenation,
varying fetal development, and physiologic response, and
toxin exposure. Data on mechanisms associated with ecigarette use are currently mainly available from animal
models.[25,26] In our study, lower birth weight was found in
patients who smoked, similar to the literature. In addition, in our study, Hb and Hct levels were found lower in
patients who smoked. In literature, it was reported that
smoking caused increase in Hct and Hb levels.[13]
Although it was expected that Hb levels should be highVolume 29 | Issue 2 | August 2021
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Table 2. Comparison of variables according to fetal birth weight categories.

Age (year)
Gravida
Parity

LBW
n=34

NBW
n=1341

Macro
n=53

26.2±6.6

26.3±5.4

26.4±6.5

.923

.985

2 (1–6)

2 (1–8)

2 (1–6)

.289

.411

p*

p†

0 (0–4)

1 (0–7)

1 (0–5)

.141

.259

Weight

74.0±10.7

75.8±9.1

79.3±11.1

.207

.048

Height

162.2±4.9

163.0±4.3

163.5±4.5

.311

.426

BMI

28.1±3.5

28.5±3.3

29.7±3.6

.350

.037

GW

39.1±1.0

38.9±1.1

39.0±1.2

.182

.307

<.001

<.001

p‡

p(ab)=.679
p(ac)=.074
p(bc)=.072

p(ab)=.664
p(ac)=.071
p(bc)=.045

Smoking
Yes

18 (%52.9)

53 (%4)

1 (%1.9)

No

16 (%47.1)

1288 (%96.0)

52 (%98.1)

Hct (%)

35.2±4.5

36.3±3.6

36.4±3.7

.061

.105

Hb (g/dL)

11.6±1.7

12.1±1.3

12.2±1.3

.035

.171

.645

.842

.010

.051

Anemia (Hb <11 g/dL)

3 (%10.7)

175 (%13.8)

6 (%12.0)

Non-anemia (Hb ≥11 g/dL)

25 (%89.3)

1093 (%86.2)

44 (%88)

Hb <10 g/dL

6 (%17.6)

73 (%5.4)

3 (%5.7)

Hb ≥10 g/dL, <11 g/dL

3 (%8.8)

175 (%13.0)

6 (%11.3)

25 (%73.5)

1093 (%81.5)

44 (%83)

Hb ≥11 g/dL

Results were analyzed using one-way ANOVA (Welch), Kruskal-Wallis test, Independent sample t-test, Mann-Whitney U test and Pearson’s chi-square test. p*: between LBW and
NBW groups; p†: between all groups; p‡: within groups. BMI: body mass index; GW: gestational week; Hb: hemoglobin; Hct: hematocrit; LBW: low birth weight; NBW: normal
birth weight.

er in smoking women than non-smoking women, it was
not found higher. The Hb level we detected in smoking
women may also be high values related to smoking. New
Hb threshold values may be required for pregnant
women who smoke. However, studies conducted with
pregnant women have shown that smoking does no effect
on hematological changes.[27] However, it is not possible
to explain this effect only with smoking, due to the physiological changes that occur during pregnancy, the

unknown frequency of smoking, the unknown blood carbon monoxide levels, and the lack of maternal nutrition
and iron support that affect the hemoglobin value. In our
study, in regression analysis, smoking, compared with
non-smoking, negatively affected fetal birth weight.
Another factor effective in fetal weight is maternal
weight status. The relationship between maternal weight
status and fetal weight has been shown in many studies.[28,29] In our study, we used maternal pre-birth weight

Table 3. Linear regression analysis of the factors to predict fetal birth weight.
B

β

Age (year)

-2.167

BMI

16.227

Smoking (yes)
Hb
Consant

%95 CI

t

-0.030

(-5.820) – (1.485)

-1.164

.245

0.134

(10.202) – (22.251)

5.318

<.001

-449.135

-0.245

(-535.936) – (-353.422)

-9.559

<.001

15.469

0.051

(0.275) – (30.663)

1.997

.046

(2448.605) – (2965.668)

20.541

<.001

2707.137

p

Results were analyzed by multivariate linear regression. β: standardized coefficients; B: unstandardized coefficients; BMI: body mass index; CI: confidence interval; Hb: hemoglobin.
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and BMI. In multivariate linear regression analysis, we
found that BMI was a significant predictor of fetal birth
weight.
The limitations of the study are its design being a retrospective study, the frequency and time of smoking of
the patients are unknown, which type of cigarette is
unknown, the blood carbon monoxide levels of the
patients are unknown, and that all factors affecting
weight gain were not included in the study. The strength
of the study is that more specifically, smoking status and
Hb values are investigated in terms of fetal weight.

Conclusion
Smoking at the end of the pregnancy correlates with
lower birth weight. Higher BMI and higher Hb levels at
the end of the pregnancy correlate with higher birth
weight. However, prospective studies reinforced with
blood and urine analysis will provide more precise results
with the inclusion of the passive smoking of patients.
Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.
Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
the Personal Data Protection Law and the copyright regulations applicable to intellectual and artistic works are complied with and there is no conflict of interest.
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Abstract

Özet: Düﬂük birinci trimester maternal serum PAPP-A
seviyeleri ile ünilateral veya bilateral uterin arterde
diyastolik çentik varl›¤› aras›ndaki iliﬂki

Objective: Uterine artery impedance is known to have an effect
on first trimester aneuploidy screening biomarkers. In this study
we aim to compare first trimester screening parameters in women
with and without uterine artery diastolic notches.

Amaç: Uterin arter empedans›n›n birinci trimester anöploidi tarama
biyo-belirteçleri üzerinde etkisi oldu¤u bilinmektedir. Bu çal›ﬂmada,
uterin arterde diyastolik çentikleri olan ve olmayan kad›nlarda birinci trimester tarama parametrelerini karﬂ›laﬂt›rmay› amaçlad›k.

Methods: This retrospective case control study was conducted in a
single tertiary center by obtaining medical records of women that
admitted for first trimester pregnancy follow-up. Singleton pregnancies without structural anomalies, chromosomal anomalies and
obstetric complications were included in the study. 268 women with
first trimester unilateral uterine artery diastolic notches are constituted study group 1, 149 women with bilateral uterine artery diastolic
notches constituted study group 2. 200 women were randomly selected as control group.

Yöntem: Bu retrospektif olgu kontrol çal›ﬂmas›, birinci trimester
gebelik takibi için baﬂvuran kad›nlar›n t›bbi kay›tlar›na eriﬂilerek
tek bir üçüncü basamak merkezde gerçekleﬂtirilmiﬂtir. Çal›ﬂmaya,
yap›sal anomalisi, kromozom anomalisi ve obstetrik komplikasyonu olmayan tekil gebelikler dahil edilmiﬂtir. Birinci trimester ünilateral uterin arter diyastolik çenti¤i olan 268 kad›n 1. çal›ﬂma grubunu, bilateral uterin arter diyastolik çenti¤i olan 149 kad›n ise 2.
çal›ﬂma grubunu oluﬂturmuﬂtur. Rastgele seçilen 200 kad›n kontrol grubunu oluﬂturmuﬂtur.

Results: Significantly decreased PAPP-A levels were found in both
study groups. PAPP-A levels were even lower in women with bilateral notches in comparison to unilateral notches. Fetal birth weights
and gestational ages at birth were also found significantly lower in
study groups. Beta human chorionic gonadotropin levels and nuchal
translucency measurements were found similar. Prevalence of false
positive first trimester aneuploidy screening test results were significantly higher in women with bilateral uterine artery diastolic notches.

Bulgular: Her iki çal›ﬂma grubunda da PAPP-A seviyelerinin anlaml› ﬂekilde azald›¤› bulundu. PAPP-A seviyeleri, ünilateral çentiklere k›yasla bilateral çentikli kad›nlarda daha da düﬂüktü. Fetal
do¤um a¤›rl›klar› ve do¤umda gestasyonel yaﬂ da çal›ﬂma gruplar›nda anlaml› ﬂekilde düﬂüktü. Beta insan koryonik gonadotropin
seviyeleri ve ense kal›nl›¤› ölçümleri benzer bulundu. Yanl›ﬂ pozitif birinci trimester anöploidi tarama testi sonuçlar›n›n prevalans›,
bilateral uterin arterde diyastolik çentikleri olan kad›nlarda anlaml› ﬂekilde daha yüksekti.

Conclusion: Presence of first trimester uterine artery diastolic
notches, particularly the presence of bilateral diastolic notches, is
related with decreased PAPP-A levels in first trimester aneuploidy
screening and lead to higher false positive rates in first trimester
aneuploidy screening and consequently more unnecessary invasive
procedures.

Sonuç: Birinci trimester uterin arter diyastolik çentik varl›¤›,
özellikle de bilateral diyastolik çentik varl›¤›, birinci trimester
anöploidi taramas›nda azalm›ﬂ PAPP-A seviyeleri ile iliﬂkilidir ve
birinci trimester anöploidi taramas›nda daha yüksek yanl›ﬂ pozitif
oranlara ve dolay›s›yla daha fazla gereksiz invazif giriﬂime yol açmaktad›r.

Keywords: Uterine artery, diastolic notch, free B-hCG, PAPP-A.

Anahtar sözcükler: Uterin arter, diyastolik çentik, serbest B-hCG,
PAPP-A.
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Introduction
Pregnancy-associated plasma protein A (PAPP-A), is first
discovered in pregnant women’s plasma so it was named
accordingly in 1974.[1] PAPP-A, also known as pappalysin-1, is secreted from syncytial trophoblasts.[2] It
takes place in regulation of insulin-like growth factor
(IGF) homeostasis by serving in degradation of insulinlike growth hormone binding proteins (IGFBP), particularly the IGFBP-4 in plasma, resultantly increasing the
available IGF in plasma and its mitogenic effects.[3,4] It is
also involved in angiogenesis, matrix mineralization and
immunomodulation.[5]
PAPP-A is widely used as a serum biomarker in first
trimester aneuploidy screening tests. Low maternal plasma PAPP-A levels also related with high aneuploidy risk,
particularly with trisomy 21. Besides this, PAPP-A is
known to be reduced in various adverse obstetric complications such as preeclampsia, low birth weight, gestational hypertension, preterm delivery, stillbirth, preterm premature rupture of membranes and placental abruption.[6]
First trimester maternal plasma PAPP-A is also recommended as a second line screening tool for preeclampsia
in combination with uterine artery pulsatility index
(UTPI), in settings where placental growth factor measurements are unavailable.[7]
Recently some studies indicate reduced PAPP-A levels in women with increased first trimester UTPI values.[8,9] In this study we aimed to compare first trimester
aneuploidy screening test biomarkers in women with or
without first trimester uterine artery diastolic notch.

Methods
This retrospective case-control study was conducted on
hospital records of women admitted to Obstetrics and
Gynecology Department of Ataﬂehir Memorial Hospital
in Istanbul, Turkey for first trimester pregnancy followup between May 2013 and 2020. The objective of this
study is to compare first trimester aneuploidy screening
test parameters in women with and without uterine
artery diastolic notches. A total of 4528 women were
found to admit to clinic for first trimester obstetrical care
follow-ups that underwent first trimester aneuploidy
screening within the selected period of time. As an adoption of routine obstetrical care in our institution, uterine
artery Doppler studies are performed in all pregnant
women between 11th and 14th gestational weeks besides
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first trimester aneuploidy screening tests including
measurement of maternal serum markers, fetal NT
thickness and fetal crown-rump length (CRL).
Institutional review board approval was obtained for this
study (IRB No: 61351342/2020-326 Date: 30/06/2020)
and women included in the study provided informed
consents. Exclusion criteria were cases with aneuploid
fetuses or structural anomalies, multiple pregnancies and
pregnancies complicated with preeclampsia, gestational
hypertension and placental abruption. Preeclampsia and
gestational hypertension were diagnosed in accordance
with descriptions of ACOG.[10] Women that missed follow-up visits or delivered in another institution were also
excluded from the study. Within rest of the objects, 417
women were found to have uterine artery diastolic
notches. 268 of those 417 women had unilateral uterine
artery diastolic notch and constituted the study group 1.
149 of them had bilateral uterine artery notch and constituted the study group 2. A power analysis was conducted by using G*Power version 3.1.9.2 (Heinrich
Heine University, Düsseldorf, Germany) and minimum
number of controls were calculated as 198 with a 0.95
power and 0.25 effect size. Randomly selected 200
women without uterine artery diastolic notch included in
control group.
Gestational age was calculated from the last menstrual period, confirmed by CRL measurement. Whenever
the discrepancies between gestational ages calculated
based on last menstrual date and calculated depending
on CRL measurements are more than 7 days, gestational age was corrected accordingly with CRL measurement. First trimester screening tests were performed
between 11th and 14th weeks of gestation. On the day of
ultrasound, serum samples were also taken. Collected
plasma samples have been analyzed within period of 3
hours. Roche Cobas e 601 module (Roche Diagnostics,
Basel, Switzerland) for immunoassay tests, free human
chorionic gonadotropin (B-hCG) and PAPP-A kits were
used to analyze plasma samples. MoM values were also
used to express the levels of maternal serum markers.
MoM values were adjusted for gestational age, maternal
body weight, smoking status and the route of conception.
Doppler ultrasound examinations for uterine artery
were performed as described by O’Gorman et al.[11]
Transabdominal ultrasound probe was placed lateral part
of the isthmic part of the uterus and moved laterally until

Low first trimester maternal serum PAPP-A levels and unilateral or bilateral uterine artery diastolic notches

the paracervical vascular plexus was seen. Color Doppler
was turned on, and the uterine artery was identified as it
turned cranially to make its ascent to the uterine body.
Measurements were taken at this point, before the uterine artery branched into the arcuate arteries. Once it was
ensured that the angle was less than 60 degrees, the
pulsed Doppler gate was placed over the vessel. Angle
correction was then applied, and the signal updated until
at least four consecutive flow velocity waveforms of good
quality were obtained. The resistance index (RI) and pulsatility index (PI) were measured and recorded bilaterally, as well as the presence or absence of an early diastolic
notch. Diastolic notch was defined as slower velocity
after systolic flow but before diastolic flow.
High risk first trimester aneuploidy screening test cut
off was considered 1/270 for trisomy 21. False positivity
was defined as patients with a trisomy 21 risk >1/270
without an aneuploid fetus.
Data analysis was performed with IBM SPSS
Statistics 20.0 software (London, UK). Categorical variables were expressed as number and percentages.
Distribution of data were assessed by KolmogorovSmirnov test. Parametric data is assessed by ANOVA

test. Non-parametric data is evaluated by Kruskal-Wallis
test. Data were expressed as means± standard deviations.
A p-value <0.05 is considered significant.

Results
At the time of first trimester genetic screening test,
demographic characteristics were shown in Table 1.
Both groups were similar in terms of maternal age, gravidity, parity and CRL measurements at the time of
screening except for body mass indexes (BMI). BMI of
unilateral uterine artery notch group was found significantly lower than control group and bilateral notch
group (p<0.001). No significant difference in body
mass indexes was found between bilateral uterine
artery notch group and control group. Fetal birth
weight and gestational age at birth were found significantly lower at the notch group (p<0.001) (Figs. 1 and
2). B-hCG levels, nuchal translucency (NT) measurements were found similar between control, unilateral
and bilateral uterine artery notch groups (Table 2).
PAPP-A values were found significantly lower in unilateral uterine artery notch group in comparison with

Table 1. Demographic and clinical characteristics of the pregnancies.
Groups
Control
group

Study group 1
Unilateral notch

Study group 2
Bilateral notch

p-value

Number of patients

200

268

149

Maternal age (years)

32.00±3.38

30.97±5.90

32.33±3.86

0.009

Gravidity

1.75±0.92
1 (1–4)

1.82±1.0
1 (1–4)

1.87±1.0
2 (1–4)

0.573

Parity

0.76±0.98
0 (0–3)

0.92±1.07
0 (0–3)

0.87±1.02
1 (0–3)

0.327

Body mass index (kg/m2)

25.27±3.46*
23.54 (20.48–33.34)

24.45±3.35*,†
23.44(20.34–33.85)

25.64±3.482†
25.20(20.12–32.20)

0.001

Maternal smoking (n/%)

15 (7.5%)

22 (8.20%)

11 (7.38%)

0.122

Crown-rump length (mm)

60.94±7.12
60.20 (44.90–78.60)

59.93±7.34
59.65 (45.10–80.40)

60.40±6.11
60.10 (44.50–76.10)

0.428

Gestational age at birth (weeks)

38.5±1.433
38.30 (35.3–41.00)

38.2±1.522†
38.30 (31.5–40.00)

37.05±2.06†,‡
38.00 (31.00–40.10)

<0.001

Fetal birth weight (g)

3136.6±666.9‡
3060 (1840–4850)

3065.4±610.9†
3020 (1840–4560)

2749.6±603.86†,‡
2870 (1070–3870)

<0.001

*According to post hoc analysis, there is a statistically significant difference between the control group and the unilateral group (p<0.001). †According to post hoc analysis,
there is a statistically significant difference between the unilateral group and bilateral notch group (p<0.001). ‡According to post hoc analysis, there is a statistically significant difference between the control group and bilateral notch group (p<0.001). Values are compared by ANOVA and Kruskal-Wallis test and are given as means±standard
deviations. p<0.05 is significant.
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Fig. 1. Comparison of fetal birth weights (g) in groups (0: Control
group, 1: Study group 1/ unilateral notch group; 2: Study
group 2/ bilateral notch group).

Fig. 2. Comparison of gestational ages at birth amongst groups
(0: Control group, 1: Study group 1/ unilateral notch group;
2: Study group 2/ bilateral notch group).

control group. In bilateral uterine artery notch group,
PAPP-A values were significantly lower in comparison
with both control group and unilateral uterine artery
notch group (p<0.001) in terms of MoMs and mIU/L
(Table 2; Figs. 3 and 4). Prevalence of false positive

first trimester aneuploidy screening test results were
similar in controls and unilateral notch group.
However, in bilateral uterine artery diastolic notch
group false positivity in first trimester aneuploidy
screening was significantly higher in comparison to uni-

Table 2. Comparison of first trimester screening test parameters of control group and notch groups.
Groups
Control
group
(n=200)

Study group 1
Unilateral notch
(n=268)

Study group 2
Bilateral notch
(n=149)

3839.7±2311.8*
3336.5 (848–13813)

3838.9±1982.5†
3603.5 (390.5–12543)

2960.9±1720,7*,†
2684 (681–9171)

<0.001

1.28±0.70*
1.19 (0.34–4.44)

1.30±0.63†
1.25 (0.18–4.04)

0.98±0.44*,†
0.89 (0.25–2.35)

<0.001

39.24±23.12
32.07 (7.23–122.00)

40.83±24.86
34.95 (9.33–141.40)

42.08±24.97
34.26 (10.14–152.00)

0.608

B-hCG (MoM)

1.21±0.70
0.99 (0.31–4.24)

1.23±0.76
1.01 (0.32–4.94)

1.28±0.74
1.09 (0.29–4.63)

0.698

NT (mm)

1.42±0.30
1.40 (0.81–2.32)

1.41±0.34
1.39 (0.63–2.35)

1.43±0.35
1.41 (0.84–2.47)

0.786

NT (MoM)

0.90±0.17
0.89 (0.48–1.43)

0.92±0.22
0.86 (0.39–1.73)

0.91±0.21
0.89 (0.53–1.48)

0.858

21 (10.5%)‡

26 (9.7%)§

29 (19.4%)‡,§

0.009

1st trimester screening
test parameters
PAPP-A (mIU/L)
PAPP-A MoM
B-hCG (mIU/mL)

False positive test results, n (%)

p-value

*According to post hoc analyzes there is a statistically difference between control group and bilateral group (p<0.001). †According to post hoc analyzes there is a statistically difference between unilateral group and bilateral notch group (p<0.001). ‡According to post hoc analyzes there is a statistically difference between control group and bilateral group
(p=0.009). §According to post hoc analyzes there is a statistically difference between unilateral group and bilateral notch group (p=0.009). Values are compared by Kruskal-Wallis
test and are given as means ± standard deviations. p<0.05 is significant. B-hCG: beta human chorionic gonadotropin; MoM: multiples of median; NT: nuchal translucency; PAPPA: pregnancy associated plasma protein A.
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Fig. 3. Comparison of PAPP-A MoM values amongst groups (0:
Control group, 1: Study group 1/ unilateral notch group; 2:
Study group 2/ bilateral notch group).

Fig. 4. Comparison of PAPP-A levels (mIU/L) amongst groups (0:
Control group, 1: Study group 1/ unilateral notch group; 2:
Study group 2/ bilateral notch group).

lateral notch group and controls (p=0.009 and p=0.009
respectively) (Table 2).

these parameters. In these studies, similar to our findings, bilateral notching is associated with worse obstetric outcomes than unilateral notching.[12]

Gestational ages at birth and fetal birth weights
were significantly lower in unilateral uterine artery
notch group when compared to control group. In bilateral artery notch group, gestational ages at birth and
fetal birth weights were significantly lower in comparison to both control group and unilateral artery notch
group (p<0.001).

Discussion
In our study PAPP-A levels, PAPP-A MoMs, gestational ages at birth, fetal birth weights were found significantly lower in bilateral uterine artery diastolic
notch group in comparison with both unilateral artery
diastolic notch group and control group. These mentioned parameters were also found significantly lower
in unilateral artery diastolic notch group comparing to
control group. PAPP-A is secreted from syncytial trophoblasts, so similar to high uterine artery impedance,
lower plasma PAPP-A levels are found in correlation
with impaired placental function in several other studies.[5] Our findings in terms of the association of uterine
artery diastolic notch with some adverse pregnancy
outcomes such as lower gestational age at birth and
lower fetal birth weight correlates with the findings of
some previous studies that indicate an association of

Although demographic characteristics of all groups
were found similar, body mass index of unilateral uterine artery diastolic notch group was found significantly lower than other groups. Studies indicate an inverse
correlation with serum PAPP-A levels and body mass
index in pregnant women.[13] Furthermore there was no
significant difference between body mass indexes of
bilateral uterine artery notch group and control group
so this finding does not seem to confound the association between lower PAPP-A levels and presence of
uterine artery diastolic notch.
In some other studies decreased UTPI values were
shown to be associated with aneuploidies.[8] Furthermore
lower UTPI values were proposed as a potential parameter that could help to identify aneuploidies in women
with decreased plasma PAPP-A levels.[9] Low PAPP-A
levels could be attributed to impaired placental function
in pregnancies with high uterine artery impedance as
previously mentioned.[8] On the other hand low PAPP-A
levels are probably associated with some post translational alterations in aneuploid pregnancies such as
impaired protein transport, decreased protein stability
and changes in release mechanisms.[14] Parallel to those
studies, we found decreased PAPP-A levels and PAPPVolume 29 | Issue 2 | August 2021
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A MoMs in uterine artery diastolic notch groups and
that severity increases in bilateral uterine artery notch
group. As expected, low PAPP-A levels might lead to
increased rates of false positive first trimester aneuploidy
screening tests, unnecessary invasive procedures and
consequently higher rates of procedure associated complications. In our study, we observed that prevalence of
false positive first trimester screening test was significantly higher in bilateral uterine artery diastolic notch
group. However, this finding should be interpreted with
caution due to small sample size of the study.
First trimester aneuploidy screening is a standard
part of obstetric follow-up, nevertheless to this date
first trimester uterine artery Doppler studies were not
considered a part of routine obstetric care by most of
the obstetricians. However, it has been shown that first
trimester screening of preeclampsia with a combination of PAPP-A levels, placental growth factor levels,
UTPI and maternal risk factors have a detection rate of
77% for preeclampsia that develops before 37th gestational week.[15] ASPRE study demonstrated that prophylactic administration of low-dose aspirin in these
high risk patients could reduce the risk of preeclampsia
up to 60%.[16] Recently FIGO recommended screening
of all pregnant women for preeclampsia with parameters including first trimester uterine artery Doppler
indices.[7] Adjusting risk estimations in first trimester
aneuploidy screening with low PAPP-A levels in accordance with the presence of first trimester uterine artery
diastolic notch or using non-invasive prenatal tests in
such women could be considered.
In this study, we demonstrated the association
between low maternal serum PAPP-A levels, high false
positive first trimester aneuploidy screening test rate
and uterine artery diastolic notches in first trimester of
pregnancy. However, small sample size and retrospective design are main limitations of this study.

Conclusion
Although adjusting risk estimations of first trimester
screening parameters in accordance with the presence of
uterine artery diastolic notches is out of scope for our
study due to some limitations such as design and small
sample size, it may provide a useful guide for future studies that could include larger populations with the help of
changing obstetrical practices.
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Abstract

Özet: COVID-19 için t›bbi tedavi gören ve ﬂiddetli
semptomlar› olan hastalar ile hafif semptomlar› olan
hastalar›n gebelik sonuçlar›n›n karﬂ›laﬂt›r›lmas›

Objective: COVID-19 has spread all over the world since
December 2019. There is little evidence concerning maternal or
perinatal outcomes up to now. The present study aimed to compare pregnant women with severe and mild-moderate COVID-19
symptoms in terms of maternal and perinatal outcomes.

Amaç: Aral›k 2019’dan bu yana COVID-19 tüm dünyaya yay›ld›. ﬁu
ana kadar maternal veya perinatal sonuçlarla ilgili olarak elimizde
çok az kan›t bulunmaktad›r. Bu çal›ﬂmada, ﬂiddetli ve hafif-orta ﬂiddette COVID-19 semptomlar› olan gebeleri maternal ve perinatal
sonuçlar bak›m›ndan karﬂ›laﬂt›rmay› amaçlad›k.

Methods: The study group was composed of pregnant patients
admitted to our tertiary center with symptoms and diagnosed with
severe acute respiratory syndrome Coronavirus 2 (SARS-Cov-2).
The patients were categorized into two groups: severe and not severe,
and women determined as in the severe disease group were hospitalized. The patients were continued to their routine follow-up, their
maternal and perinatal outcomes were recorded.

Yöntem: Çal›ﬂma grubu, ﬂiddetli akut respiratuvar sendrom Koronavirüs 2 (SARS-Cov-2) semptomlar›yla üçüncü basamak merkezimize baﬂvuran ve tan› alm›ﬂ gebelerden oluﬂtu. Hastalar ﬂiddetli ve ﬂiddetli olmayan ﬂeklinde iki gruba ayr›ld› ve ﬂiddetli hastal›k grubunda oldu¤una karar verilen gebeler hastaneye yat›r›ld›.
Hastalar›n rutin takiplerine devam edilerek maternal ve perinatal
sonuçlar› kaydedildi.

Results: A total of 52 patients were enrolled in the study: 59.6% presented mild-moderate disease and 40.4% presented severe disease. The
gestational age at diagnosis of COVID-19 was higher in the patients
with severe symptoms than in patients with mild-moderate symptoms
(median 20.5 vs 28.0, respectively, p=0.048). There was no difference
between those two groups in terms of maternal and perinatal outcomes.

Bulgular: Çal›ﬂmaya toplam 52 hasta dahil edildi, bunlar›n
%59.6’s›nda hafif-orta ﬂiddette ve %40.4’ünde ﬂiddetli hastal›k mevcuttu. COVID-19 tan›s› esnas›nda gestasyonel yaﬂ, ﬂiddetli semptomlar› olan hastalarda hafif-orta ﬂiddette semptomu olan hastalardan daha yüksekti (s›ras›yla medyan: 20.5’e karﬂ› 28.0, p=0.048). Maternal ve
perinatal sonuçlar yönünden bu iki grup aras›nda hiçbir fark yoktu.

Conclusion: Despite the growing number of published studies on
COVID-19 in pregnancy, there are insufficient quality data to draw
conclusions about the severity of COVID-19 in symptomatic pregnant
women and its maternal and neonatal consequences. In our study,
there is no difference between mild-moderate and severe groups in
terms of maternal and perinatal outcomes.

Sonuç: Gebelikte COVID-19 üzerine artan say›da yay›nlanm›ﬂ
çal›ﬂmaya ra¤men, semptomatik gebelerde COVID-19’un ﬂiddeti
ve maternal ve neonatal sonuçlar› hakk›nda sonuç ç›karmaya yetecek miktarda kaliteli veri bulunmamaktad›r. Çal›ﬂmam›zda, hafiforta ﬂiddette semptomlu grup ile ﬂiddetli semptomlu grup aras›nda maternal ve perinatal sonuçlar yönünden fark yoktu.

Keywords: COVID-19, COVID-19 in pregnancy, COVID-19
with severe symptoms.

Anahtar sözcükler: COVID-19, gebelikte COVID-19, ﬂiddetli
semptomlarla COVID-19.
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Comparison of the pregnancy outcomes of the patients with severe symptoms

Introduction
The COVID-19 pandemic, which is thought to arose
from Wuhan in China in December of 2019, has a great
potential to cause severe and acute respiratory distress
diseases. Governments around the world took strict
measures to prevent the spread of the disease.[1] As one
of these measures, the International Federation of
Gynecology and Obstetrics (FIGO), American College
of Obstetricians and Gynecologists (ACOG), and Royal
College of Obstetricians and Gynaecologists (RCOG)
recommended less frequent antenatal care visits to
reduce transmission of the virus to pregnant women.
Furthermore, telephone or video-based consultation
was also recommended in low-risk pregnancies rather
than in-person meetings.[2]
Two previous Coronavirus infections (SARS-CoV,
MERS-CoV) in pregnancy showed that the pregnant
women infected with these two viruses were more prone
to need intensive care unit hospitalization, endotracheal
intubation, and develop renal failure.[3] In pregnant
women diagnosed with COVID-19, the most common
presenting symptoms are non-productive cough, shortness of breath, tiredness, and diarrhea rather than fever,
one of the most common symptoms of non-pregnant
patients.[4,5] During the pandemic, in cases of high-risk
pregnancies, women were more prone to present disease
morbidity after COVID-19. The need for mechanical
ventilation in pregnant women was slightly less common
when compared to SARS-CoV and MERS-CoV outbreaks.[4,6]
However, not only the mother but the fetus is also
susceptible to viral infection. Infected newborns generally present mild lymphocytopenia with mild findings of
pneumonia. The mode of transmission, whether vertical
or horizontal by aerosols, is still unclear.[7] The mode of
delivery should be decided according to the patient’s
medical status concerning comorbidities and obstetric
and fetal conditions. Babies born to suspected or confirmed COVID-19 women were recommended to be
examined carefully, even when there were no signs of
COVID-19 infection.[5]
Treatment of a pregnant patient with confirmed
COVID-19 infection is another confusing topic because
there is still no proven effective and safe drug in pregnancy. For antiviral therapy, chloroquine, azithromycin,
lopinavir, and remdesivir are the drugs that were tried in
pregnancy and lopinavir is the only drug reported to
reduce mortality.[8] In addition, thromboprophylaxis is

recommended because pregnancy tends to cause a procoagulative state.
There is still a clinical lack of data in the literature
regarding the effect of COVID-19 infection during
pregnancy on maternal and perinatal outcomes. In this
study, we aimed to compare the pregnancy outcomes of
the patients with severe symptoms who received medical
treatment and the patients with mild-moderate symptoms of COVID-19.

Methods
This retrospective cohort study included pregnant
patients who had a routine follow-up in our out-patient
clinic between March 1 and October 2020. The women
who had symptomatic COVID-19 disease with a positive
real-time reverse-transcription polymerase chain reaction (RT-PCR) assay of nasopharyngeal and oropharyngeal swab specimens during pregnancy were enrolled in
this study. The patients who did not come to our clinic
for follow-up were excluded from the study. The institutional review board of Training and Research Hospital
and the Turkish Ministry of Health approved this study
(Institutional review board [IRB] ID no:163, 2020; 202006-13T12_24_58, respectively).
The demographic and clinical data of the patients were
obtained from the electronic medical records and archive
files. The maternal age, gestational age at COVID-19
infection, body mass index (BMI), symptoms, medical
treatment for COVID-19, obstetric complications during
pregnancy, and neonatal outcomes were recorded. SARSCoV-2 infection severity was categorized as severe and
mild-moderate. Mild symptoms were described as upper
respiratory congestion, headache, gastrointestinal symptoms, and myalgia. Severe symptoms were described as
chest pain, dyspnea or low oxygen saturation (sO2<92%).
The hospitalization criteria were determined as the pregnant patients with severe symptoms, body mass index
(BMI) >30 kg/m2, gestational diabetes mellitus (DM),
pregestational DM, chronic hypertension, preeclampsia,
maternal age >35, high risk of venous thromboembolism,
lymphopenia, and increasing levels of inflammatory markers including CRP, ferritin, and procalcitonin. The
patients with pneumonia were treated with hydroxychloroquine and/or lopinavir/ritonavir.[9]
Statistical analysis was performed with SPSS version
23 (IBM Corp., Armonk, NY, USA). Categorical variables are displayed as numbers and percentages, while
continuous variables are displayed as means (±standard
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Table 1. Demographic characteristics of the patients with mild-moderate and severe symptoms of Covid-19.
Patients with mild-moderate
symptoms (n=31)

Patients with severe symptoms who
received medical treatment (n=21)

p-value

Age

28.0±5.3

30.0±6.2

0.22*

Gravida

3.0 (1–5)

3 (1–10)

0.37*

1 (0–4)

1 (0–4)

0.86*

28.6±5.6

30.6±5.9

0.26*

Parity
BMI
Smoking
Gestational age at diagnosis (weeks)

4 (%12.9)

1 (%4.8)

0.64†

20.5 (4.0–39.2)

28.0 (4.0–38.1)

0.048*
0.16†

Fever

8 (%28.6)

2 (%9.5)

Cough

17 (%60.7)

13 (%61.9)

0.93‡

Myalgia

20 (%64.5)

14 (%66.7)

0.87‡

Absent taste

13 (%41.9)

3 (%14.3)

0.064†

1 (%3.2)

4 (%19.0)

0.15†

1 (0–4)

2 (1–2)

0.66

Dyspnea
Hospital stay after birth (days)

*Mann-Whitney U test; †Fisher’s exact test; ‡Pearson chi-square test.

deviation) or medians (interquartile ranges [IQRs]),
depending on the normality of each distribution.
Comparison of the patients with severe and mild-moderate patients was performed with chi-square test,
Fisher’s exact test or Mann-Whitney U-test. A p-value
of <0.05 was considered statistically significant.

Results
A total of 62 pregnant patients were admitted to the
outpatient clinic at our center who had symptomatic
COVID-19 infection during pregnancy. 2 patients
were lost to follow up so excluded from the study. The
gestational age of the 8 patients was at 30–35 weeks
when the study was ended, so they were excluded from
the study. Total 52 pregnant patients who had symptomatic COVID-19 infection during their pregnancy
were enrolled in this study. The demographic characteristics of the patients are shown in Table 1. The
mean maternal age of the pregnant patients was
28.8±5.7. Trimester at diagnosis of COVID-19: first
trimester, 14 patients, 26.9%; second trimester, 23
patients, 44.2%, and third trimester, 15 patients,
28.8%. Distribution of the patients according to
trimester was shown in Table 2. There was no difference among the groups in terms of age, parity, BMI,
symptoms, gestational age at birth. Gestational age at
diagnosis of COVID-19 was higher in the severe
patient group than in the mild-moderate group
(p=0.048).

122

Perinatal Journal

The patients who had severe symptoms (dyspnea, low
oxygen saturation) were hospitalized (21 patients, 40.4%).
Hydroxychloroquine 13.5%, lopinavir/ritonavir 17.3%,
hydroxychloroquine+ lopinavir/ritonavir 3.5%, and
azithromycin 5.8% were used for COVID-19 treatment.
Perinatal complications of two patient groups were
shown in Table 3. Most of the patients in both groups
had no complications during pregnancy (83.9% vs
85.7%). Preeclampsia and preterm birth were seen only
in patients with mild-moderate symptoms. There was no
difference between the two groups regarding gestational
age at birth, birth weight, and neonatal intensive care
unit (NICU) admission (Table 4).

Discussion
The course of COVID-19 in pregnancy and maternal
and perinatal outcomes has not been elucidated so far.
Symptomatic women had a significantly increased risk
of severe disease compared to non-pregnant women
Table 2. Distribution of the patients with mild-moderate and severe
symptoms according to trimester at diagnosis of COVID-19.
Patients with
mild-moderate
symptoms (n, %)

Patients with
severe symptoms
(n, %)

First trimester

10 (32.3%)

4 (19%)

Second trimester

17 (54.8%)

6 (28.6%)

Third trimester

4 (12.9%)

11 (52.4%)

Trimester at diagnosis

Comparison of the pregnancy outcomes of the patients with severe symptoms

Table 3. Perinatal complications of the patients with mild-moderate and severe symptoms of COVID-19.

No pregnancy complication

Patients with mild-moderate
symptoms (n=31)

Patients with severe symptoms who
received medical treatment (n=21)

p-value*
0.59

26 (83.9%)

18 (85.7%)

Preeclampsia

2 (6.5%)

-

Preterm birth

1 (3.2%)

-

PPROM

1 (3.2%)

1 (4.8%)

0.65

GDM

1 (3.2%)

1 (4.8%)

0.65

TPB

-

1 (4.8%)

SGA

1 (3.2%)

*Mann-Whitney U test. GDM: gestational diabetes mellitus; PPROM: preterm premature rupture of the membranes; SGA: small for gestational age; TPB: threatened preterm birth.

due to the altered immune system during pregnancy.[10]
In this study, we investigated symptomatic pregnant
women who had mild-moderate and severe COVID19 infection during pregnancy. We found gestational
age at diagnosis of COVID-19 was higher in the severe
patient group than the mild-moderate group (p=0.048)
and there was no difference regarding pregnancy and
neonatal outcomes between the severe and non-severe
groups. Although a high number of COVID-19 during
pregnancy were reported in Turkey, there are still few
studies regarding maternal or perinatal outcomes of
COVID-19 infection during pregnancy.[11,12] The study,
including 533 patients, reported that most of the pregnant women diagnosed with COVID-19 had mild
symptoms (95.5%), and only 0.5% of the cases had
severe symptoms.[12] In our study, 40.4% of the patients
diagnosed with COVID-19 suffered from severe symptoms. Since our study group consists of only symptomatic patients, the proportion of those with severe illness can be expected to be high.
In a study including 1219 patients, severe-critical
COVID-19 was associated with increased risk of cesarean birth (RR 1.57), hypertensive disorders of pregnancy
(RR 1.61), and preterm birth (RR 3.53) compared with

asymptomatic patients. Mild-moderate COVID-19 was
not associated with adverse perinatal outcomes compared
with asymptomatic patients.[13] In contrast, in a population-based study as compared with non-infected women,
women with symptomatic COVID-19 had increased
rates of preterm delivery (p=0.003) and intrapartum fetal
distress (p=0.004), while asymptomatic women had similar rates to non-infected cases.[14] Cruz Lemini et al.
reported higher premature rupture of membranes at term
in the COVID group than healthy pregnant women
group (p=0.015).[15] In our study, there was no difference
regarding pregnancy complications between mild-moderate and severe COVID-19 groups.
We found gestational age at diagnosis of COVID-19
was higher in the severe group than mild-moderate
group (p=0.048). Similar to our study, the COVID-19
disease was related to severe symptoms later in pregnancy compared to earlier weeks of gestation.[16] However, in
another study it was reported that higher gestational age
was protective against COVID-19 in pregnant women.[17]
Fever, cough, lymphopenia and raised C-reactive protein
levels are the most common characteristics of the severe
COVID-19 disease. In the third trimester, it was known
that innate immune barriers are strengthened but the

Table 4. Neonatal outcomes of the mild-moderate and severe groups of the patients.
Patients with mild-moderate
symptoms (n=31)

Patients with severe symptoms who
received medical treatment (n=21)

p-value

Gestational age at birth

38.7±1.6

38.6±2.0

0.90*

Birth weight

3226±368

3256±319

0.77*

NICU

4 (%12.9)

3 (%14.3)

0.89†

*Mann-Whitney U test; †Fisher’s exact test. NICU: neonatal intensive care unit.
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adaptive/inflammatory immunity is reduced. The possible causes of that increase in neutrophils and monocytes
are a repression of natural killer cell peripheral number
and function, a decrease in T and B cells, and an increase
in dendritic cells that produce type 1 interferon (IFN),
which is very important to viral response.[18]
Up to now remdesivir, lopinavir–ritonavir, interferon
beta, corticosteroids, chloroquine and hydroxychloroquine, and ivermectin were used in medical treatment of
COVID-19 infection.[19] But there was no known antiviral agent specific to COVID-19 infection in pregnancy.
In large proportion of the clinical trials, the pregnant
patients were excluded due to concerns about teratogenicity or side effects in pregnancy. According to the
Turkish Ministry of Health recommendations in
Turkey, hydroxychloroquine and/or lopinavir/ritonavir,
azithromycin, and low molecular weight heparin were
used in pregnant patients with severe symptoms since
the early days of the pandemic.[12] In our study, we
observed firstly lopinavir/ritonavir and secondly hydroxychloroquine were used for treatment. Although we had
all symptomatic COVID-19 positive women, no pregnancy complication was observed in most patients
(83.9% and 85.7% in mild-moderate and severe group,
respectively). According to a multinational cohort study,
SARS-CoV-2 infection in pregnant women is associated
with a 0.8% rate of maternal mortality and 11.1% rate of
admission to the ICU.[20] The cause of different maternal
and neonatal outcomes reported from different countries
may be related to different medical treatment modalities
for the management of COVID-19 in pregnancy.
No significantly increased risk of pregnancy loss for
women with COVID-19 infection was reported.[21] We
did not observe abortion in the follow-up of the study
groups. In addition, the risk of vertical transmission after
COVID-19 infection was reported as negligible.[20,22,23] In
other studies, the risk of transmission from mother-toinfant was reported as 1.5–5%. On the other hand, the
positivity rate was not higher in infants who stayed in
the same room with the mother than infants initially
separated and cared for in a SARS-CoV-2-free environment.[24] Since the time of the infection was remote from
labor, we did not observe any neonatal COVID-19
infection in our study groups and the mean gestational
week at birth and mean birthweight were in the normal
range in our study. A study showed that severe placental
infection did not increase preterm labor and delivery or
NICU admissions from SARS-CoV2 positive mothers.
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The hypothesis is that the placenta acts as a barrier for
the fetus during viral infection.[23]
The limitations of the present study were a relatively small number of the study population. Due to lack of
a population screening, the pregnancy outcomes of the
COVID-19 infected patients with no symptoms or
with symptoms who did not come to follow-up, were
not known. Our study groups had COVID-19 infection at different trimesters of the pregnancy. We do
not know if the maternal or fetal morbidities related
with COVID-19 vary with gestational age. Different
medical therapies were used in management of the
patients with severe symptoms of COVID-19. So, we
need more prospective studies, including a high number of patients, to evaluate the role of medical treatment on the prognosis of the disease and compare the
pregnancy outcomes of the severe group with the mildmoderate group of the patients.

Conclusion
According to our findings, there was no difference in
neonatal outcomes between the severe and mild-moderate groups of COVID-19 infected pregnant patients.
The mean gestational week of the severe group that
COVID-19 infection had diagnosed was higher than the
mild-moderate group. Different medical therapies were
used in the management of the patients with severe
symptoms of COVID-19.
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Abstract

Özet: ‹kizden ikize transfüzyon sendromu üzerine
çevrimiçi e¤itimin yararlar›: Ufuk aç›c› bir platform
olabilir mi?

Objective: This study intends to objectively review the quality
and reliability of laser photocoagulation for twin-to-twin transfusion syndrome (TTTS) videos on the YouTube® platform in
terms of integrity and educational value for patients and medical
professionals.

Amaç: Bu çal›ﬂma, hastalar ve t›p uzmanlar› için do¤ruluk ve e¤itim
de¤eri bak›m›ndan YouTube® platformundaki ikizden ikize transfüzyon sendromu (TTTS) videolar› için lazer fotokoagülasyonun kalitesini ve güvenilirli¤ini objektif ﬂekilde incelemeyi amaçlamaktad›r.

Methods: YouTube® (http://www.youtube.com) search was performed for videos pertaining to fetal laser surgery in TTTS, using
the terms fetoscopic laser ablation or/and fetoscopic laser surgery
or/and fetoscopic laser twin-to-twin transfusion syndrome. A total of
42 videos were analyzed. Video sources were categorized as follows:
INDIVIDUAL, ACADEMIC INSTITUTION, and COMMERCIAL. Source of videos, time since upload (days), total duration of
videos (seconds), total views, and likes were recorded. Video power
index (VPI) was used to report video popularity. Educational quality
and integrity were reviewed using the DISCERN, JAMA, GQS, and
a novel YouTube® TTTS content - integrity score (TTTS-IS).

Yöntem: TTTS’de fetal lazer cerrahisi ile ilgili videolar için fetoskopik
lazer ablasyon ve/veya fetoskopik lazer cerrahisi ve/veya fetoskopik lazer ikizden ikize transfüzyon sendromu terimleri kullan›larak YouTube® (http://www.youtube.com) platformunda arama yap›ld›. Toplam
42 video analiz edildi. Video kaynaklar› ﬂu kategorilere ayr›ld›: K‹ﬁ‹SEL, AKADEM‹K KURULUﬁ ve T‹CAR‹. Video kaynaklar›, yükleme tarihinden itibaren geçen zaman (gün), videolar›n toplam süresi (saniye), toplam izleme say›s› ve be¤eni say›s› kaydedildi. Video popülerli¤ini raporlamak için video güç indeksi (VPI) kullan›ld›. DISCERN,
JAMA, GQS ve yeni bir YouTube® TTTS içeri¤i - do¤ruluk puan›
(TTTS-IS) kullan›larak e¤itsel kalite ve do¤ruluk de¤erlendirildi.

Results: The mean duration was 336.43±351.8 seconds, and the total
views were 172.076±82.6. Surgical risks were stated only in 33% of
videos, and the success rate of surgery was mentioned in 35%. In all
groups, the median value of DISCERN scores is 32.50, 42, and 26,
which refers to poor, fair, and very poor quality, respectively. Videos
uploaded by an academic institution had statistically insignificant
DISCERN and JAMA scores along with lower GQS and TTTS-IS
(p>0.05). In regards to the video source, academic institutions were
prominent (47.6%), and the most popularized videos were conducted by commercial websites and individuals related to VPI. The VPI
was poorly correlated with all scoring systems. Negative correlations
were detected between total views and JAMA scores and positive correlations were determined with the GQS and TTTS-IS.

Bulgular: Videolar›n ortalama süresi 336.43±351.8 saniye, toplam izleme say›s› ise 172.076±82.6 idi. Cerrahi risklerden videolar›n yaln›zca %33’ünde, cerrahi baﬂar› oran›ndan ise %35’inde bahsedildi. Tüm
gruplarda DISCERN puanlar›n›n medyan de¤erleri s›ras›yla 32.50, 42
ve 26 olup, kötü, orta seviye ve çok kötü kalite anlam›na gelmektedir.
Akademik bir kuruluﬂ taraf›ndan yüklenen videolar, istatistiksel olarak
anlaml› olmayan DISCERN ve JAMA puanlar›na sahipken, daha düﬂük GQS ve TTTT-IS puanlar›na sahipti (p>0.05). Video kayna¤› bak›m›ndan akademik kuruluﬂlar belirgindi (%47.6) ve VPI ile ilgili olarak en popüler videolar ticari ‹nternet siteleri ve kiﬂisel kullan›c›lar taraf›ndan oluﬂturulmuﬂtu. VPI, tüm puanlama sistemleriyle zay›f ﬂekilde koreleydi. Toplam izleme say›lar› ve JAMA puanlar› aras›nda negatif korelasyonlar, GQS ve TTTS-IS ile pozitif korelasyonlar tespit
edildi.

Conclusion: Despite having VPI score highly in each group,
YouTube® provides low-quality videos regarding fetal laser surgery of
TTTS. There is an urgent need to regulate the context of those videos
according to medical guidelines.

Sonuç: Her grupta oldukça yüksek VPI puan› olsa da, YouTube®
TTTS için fetal lazer cerrahisi ile ilgili düﬂük kalitede videolar
sunmaktad›r. Bu tür videolar›n içeri¤inin t›bbi k›lavuzlara göre düzenlenmesi konusunda acil bir ihtiyaç bulunmaktad›r.

Keywords: Twin-to-twin transfusion syndrome, fetal laser photocoagulation, online education.
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The benefit of online education in twin-to-twin transfusion syndrome

Introduction
Twin-to-twin transfusion syndrome (TTTS) impacts
approximately 15% of every monochorionic diamniotic
(MCDA) twin pregnancies.[1,2] It is defined by sonography detecting polyhydramnios in the recipient twin and
oligohydramnios in the donor twin.[3] Based on the
Quintero criteria, stages III and IV are the advanced
stages which require interventional procedures. Briefly,
stage III refers critically abnormal Doppler waveforms,
and stage IV is described as hydrops fetalis in recipient
twins.[4,5] The prognosis for untreated severe twin-totwin transfusion syndrome is a disastrous condition
along with approximately 90 percent perinatal mortality
and morbidity rates as well as high rates of neurologic
complications.[6,7] As a result, various strategies have been
developed, including selective fetal reduction, serial
amnioreduction, and fetal laser surgery (FLS) in current
treatment options.[2,5]
Current management approaches defined for TTTS
are categorized into two parts: (1) Conservational methods (expectant management), (2) interventional methods
(amnioreduction, septostomy, laser photocoagulation,
selective fetal reduction). Today, laser photocoagulation
of placental anastomoses is accepted by most perinatologists as the prime available approach for all stages
except TTTS stage I in ongoing pregnancies less than
26 weeks.[1,2,6] Apart from this, procedure-related fetal
loss and severe neurological disability stand out as the
main complication.[3,7] Comprehensive consulting should
be provided to the pregnant women complicated by
TTTS, including the natural progress of the disease,
management plans, and risks along with benefits.
Fetoscopic laser surgery, also known as laser photocoagulation, is a unique procedure that aims to destroy
placental vascular anastomoses responsible for intertwining blood shunting.[2,7,8] There is robust evidence
that laser photocoagulation of placental anastomoses
allows interruption of these shunting and improves
neonatal survival and morbidity.[5,7] On the contrary,
fetal interventions extend no direct medical advantages
to the mother; therefore, maternal risks should be
insignificant and tolerable related to ethical perspective.
Due to the complex nature of TTTS and limited
treatment options, patients seek alternative information
lines to mitigate this detrimental disease. Information
concerning the safety of fetal surgery is essential for
counseling and informed decision-making; nevertheless,

robust data on maternal outcomes of fetal surgery are
not satisfactory. Consequently, social networking platforms and other communication channels can play a
crucial role in educating patients and addressing accessible resources.[9–15]
YouTubeTM (YouTube®, San Bruno, CA, USA,
2005) is a popular online video sharing site with more
than 2 billion users every month and over a billion hours
of video views on a daily basis.[16] It broadcasts in 80 different languages in more than 100 countries. More than
70% of YouTube® views come from mobile devices; the
number of YouTube users is almost one-third of the all
Internet users.[17] Thus, the popularity of YouTube has
reached an astonishing point among medical professionals and patients who have begun to opt for this easily
accessible platform.
Given the tremendous popularity of YouTube, many
patients state that information from the Internet
encourages them to communicate with their doctors and
helps them make health-related decisions. At the same
time, studies show that almost half of them consult
Internet resources before their physicians on healthrelated questions.[12,18–20] Consequently, physicians should
provide counseling services by being aware of the quality and accuracy of their patients’ information online.
Due to the increasing popularity of social media,
there is an urgent need to validate the content of those
interactive technologies. This study intends to evaluate
the quality and reliability of fetoscopic laser treatment of
TTTS videos on the YouTube platform regarding
integrity, complexity, and educational value.

Methods
On January 31st, 2020, a YouTube (http://www.
youtube.com) search was performed for videos pertaining to fetal laser surgery in TTTS, using the terms fetoscopic laser ablation or/and fetoscopic laser surgery
or/and fetoscopic laser twin-to-twin transfusion syndrome. Videos are classified using standard YouTube filters. Duplicates, non-English language, no presence of
narratives, irrelevant contents that do not include words
of ‘fetal laser surgery’ and ‘TTTS’ during the record
were excluded from further analysis (Fig. 1).
A total of 237 videos were blindly and independently
analyzed by two experienced obstetricians and gynecologists (S.M. and M.M.I.), and the average of the scores
given by them was recorded.
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Videos were categorized into 3 groups related to
upload sources: individual/non-profit organization
(Group A, n=12), academic institution (Group B,
n=20), and commercial (Group C, n=10). Nine out of
42 (21%) videos targeted medical professionals as an
audience.
The quality of the data was appraised with the DISCERN score, the Global Quality Scale (GQS), and the
Journal of the American Medical Association (JAMA)
score.[15,21,22] The DISCERN includes sixteen questions
scored from 1 to 5 and total scores ranging between 6
to 80, with a higher score reflective of superior quality.
The GQS uses a 5-point scale (1 to 5) to rate the overall quality of the video, based on the value of the information and how useful the reviewer thought the particular video would be to a patient (Table 1). One point
was scored to represent low quality (most of the information is missing, not useful for viewers at all) and 5
points to high quality (beneficial for viewers). The
JAMA score assesses the character of information
regarding authorship, attribution, disclosure, and currency. One point is granted for available criteria, outcoming in scores from 0 to 4, with a higher score indicating superior quality. However, there is no specific
scoring system based on fetal laser surgery in TTTS to
evaluate the quality of videos. Furthermore, there is no
tool to assess the diagnostic, educational, and surgical
information in particular. On this occasion, we have
developed a new scoring system, YouTube® TTTSvideo content integrity score (TTTS-IS), which evaluates the educational quality and reliability of video content for fetal laser surgery based on standardized criteria; sufficient technical information about the procedure, patient selection criteria, alternative treatment
options, risks of the procedure, surgical success rates,
and information with regard to potential complications. (Table 2). Objective measurement criteria were

Fig. 1. Study flow diagram.

created by introducing a scoring system of 1 for each
standard, with a total score of 10. TTTS-IS was categorized as excellent (9–10), good (7–8), fair (5–6), poor
(3–4), and very poor (1–2).
Video characteristics including duration of time since
uploading (days), total length in seconds, total amount of
views, likes, dislikes, number of comments, and VPI (like
× 100 / [like + dislike]) were recorded.
This study was exempted from IRB (Institutional
Review Board) approval, as it only included the use of
open access data for all. Therefore, the current study
does not require the informed consent of participants.
Statistical analysis
Statistical calculations were carried out using SPSS version 25 (IBM Corp., Armonk, NY, USA). Categorical
values were indicated as the frequency, whereas continuous data were given as the mean, median, standard

Table 1. Global Quality Scale (GQS).
Criterion

Points

Poor quality, poor flow of the video, most information missing, not at all useful for patients

1

Generally poor quality and poor flow, some information listed but many important topics missing, of very limited use to patients

2

Moderate quality, suboptimal flow, some vital information is adequately discussed but others poorly discussed, somewhat useful for patients

3

Good quality and generally good flow. Most of the relevant information is listed, but some topics not covered, useful for patients

4

Excellent quality and flow, very useful for patients

5
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Table 2. YouTube® TTTS-video content integrity score (TTTS-IS).
Criteria

Points

1.Sufficient information about the details of the surgical procedure

1

2. Patient selection criteria

1

3. Alternative treatment options

1

4. Risks of the procedure

1

5. Surgical success rate

1

6. Quintero or stage classification

1

7. Cervical length

1

8. Selective fetal reduction

1

9. Laser videos (Solomon or sequential laser)

1

10. Neurological injury risks

1

deviation, and interquartile range. The Shapiro-Wilk
test was chosen to evaluate the normal sequence and
Levene’s test for variance homogeneity. To assess the
relationships between quantitative variables, the
Spearman correlation test was used. Quantitative variables were compared using the Mann-Whitney U test
for two groups and the Kruskal-Wallis with the DunnBonferroni post-hoc test to the intergroup analysis of
non-normally distributed data. Inter-observer agreement was determined with Cohen’s kappa score (≤0 no
agreement, 0.01–0.20 slightly, 0.21–0.40 fair, 0.41–0.60
moderate, 0.61–0.80 substantial, 0.81–1.00 excellent).
Correlation was categorized as poor (0.00–0.20), fair
(0.21–0.40), moderate (0.41–0.60), good (0.61–0.80), or
excellent (0.81–1.00). The threshold for significance was
accepted p<0.05.

Results
Regarding fetal laser surgery in TTTS, a total of 42
videos were evaluated in the final analysis. According to
the DISCERN score, 8 (19%) videos were excellent, 3
(7%) were good, 6 (14%) were fair, 12 (29%) were poor,
and 13 (31%) very poor. Based on the TTTS-IS scores,
3 (7%) videos were excellent, 3 (7%) videos were good, 3
(7%) videos were fair, 8 (19%) videos were poor, and 25
(60%) videos were poor quality. The vast majority of
videos were 720p resolution (31%) (median value 720p,
range 240p–1080p). The oldest video included was
uploaded in 2009.
The par of total views per video was 172.076± 82.6,
with a total overall view count of 7,227,221. The average
number of likes and dislikes per video is 341.55 and 70,

Table 3. Video characteristics.
Mean

Minimum

Maximum

Standard deviation

DISCERN

40.29

16.00

80.00

19.40

JAMA

2.33

.00

4.00

1.20

GQS

1.95

1.00

4.00

1.08

TTTS-IS

3.42

.00

10.00

2.76

Duration (minutes)

336.43

50.00

1964.00

351.80

Likes

341.55

.00

8900.00

1480.20

Dislikes

70.00

.00

2150.00

347.60

172.076

89.00

5,065,924.00

82.6

5.20

0.00

143.00

22.20

Total views
Total number of comments
VPI
Time since upload (days)

89.56

.00

100.00

25.90

2011.54

335.00

4380.00

1152.60

Plus-minus values are means ± SD. GQS: Global Quality Scale; TTTS-IS: YouTube® twin-to-twin transfusion syndrome-video content integrity score; VPI: video
power index.
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Table 4. Comparison of scores among the video source groups.
Scoring systems
DISCERN

Individual (n=12)

Academic institution (n=20)

Commercial (n=10)

p-value

32.50 (16.00–80.00; 53.00)

42.00 (19.00–68.00; 25.00)

26.00 (16.00–77.00; 15.00)

.115

JAMA

2.00 (.00–4.00; 3.00)

3.00 (1.00–4.00; 2.00)

1.50 (.00–4.00; 1.00)

.093

GQS

2.00 (1.00–4.00; 1.75)

1.00 (1.00–4.00; 1.25)

2.00 (1.00–4.00; 2.25)

.879

TTTS-IS

3.00 (.00–10.00; 2.00)

2.00 (.00v8.00; 2.50)

2.00 (.00–10.00; 4.50)

.944

95.87 (.00–100.00; 10.63)

100.00 (.00–100.00; 7.95)

100.00 (84.16–100.00; 5.21)

.582

VPI

Kruskal-Wallis test is presented as median (min–max; interquartile range). GQS: Global Quality Scale; TTTS-IS: YouTube® twin-to-twin transfusion syndrome-video
content integrity score; VPI: video power index.

respectively. The mean total duration of videos in seconds was 336.43. A detailed descriptive analysis of 42
videos is shown in Table 3.
Due to the Global Quality Scale, the average score
was 1.9524 out of 5. In all groups (A, B, C), the median
value of DISCERN scores is 32.50, 42, and 26, which
refers to poor, fair, and very poor quality in order. DISCERN scores between videos uploaded by Group A, B,
and C were statistically insignificant (p=0.115). Moreover,
no significant difference was detected among those
groups according to the TTTS-IS score (p=0.944). A
comparison of scores is presented in Table 4.
The DISCERN positively correlated with JAMA
(p<0.001), whereas negatively correlated with GQS
and TTTS-IS (p=0.028 and p=0.093, respectively).
Furthermore, a remarkable association emerged
between TTTS-IS and GQS (rho= 0.866, p<0.001).
Even though there were negative correlations of VPI,
total duration of videos, and total views with DISCERN and JAMA scores, a positive correlation was
detected with GQS and TTTS-IS scores. Table 5
summarizes the correlation among DISCERN, JAMA,
GQS, VPI, and TTTS-IS scoring systems.

The inter-observer reliability (Kappa coefficient of
agreement) was found at 0.89 (p<0.001) for the DISCERN scoring and 0.96 (p<0.0001) for the TTTS-IS.
External validation was not formally assessed as there is
no accepted criterion standard for YouTube video
quality.

Discussion
This study intends to compare the educational and
informative value of YouTube on laser photocoagulation, the current treatment option in TTTS, according
to the well-known scoring systems in the literature. Our
findings indicate no significant difference between the
groups despite the use of various scoring scales.
Moreover, we found a statistically significant correlation
between a novel scoring system (TTTS-IS) developed
by us and a well-known classical scoring system (GQS)
widely accepted worldwide. This is the first study to
evaluate the role of YouTube, video-based web platform, in surgical obstetrics and introduce a new scoring
system that might provide a novel perspective on the
patient-physician relationship.

Table 5. Correlations of different scoring systems.

DISCERN

DISCERN (p; rho)

JAMA (p; rho)

GQS (p; rho)

TTTS-IS (p; rho)
.093; .266

-

.000; .734

.028;.343

JAMA

.000; .734;

-

.550;.097

.930; .140

GQS

.028; .340

.550; .097

-

.000; .866

TTTS-IS

.093; .266

.930; .014

.000; .866

-

Total views

.149;.230

.659 ; -.072

.000; .863

.000; .901

VPI

.755; -.050

.180; .216

.009; -.405

.006; -.421

Total duration in seconds

.057; .299

.126; .246

.798; .041

.909; .018

GQS: Global Quality Scale; p; rho: p-value; Spearman’s rho; TTTS-IS: YouTube® twin-to-twin transfusion syndrome-video content integrity score; VPI: video
power index.
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Given the abovementioned criteria, the reliability
and quality of videos on a broad-based platform such as
YouTube that can provide content in many languages
will be tremendously important shortly to improve communication between patients and medical professionals.[9,18,23–25] According to the research by Lagan et al.,
83% of pregnant women mentioned the importance of
Internet-based information as one of their decisionmaking processes.[24] When Yuksel et al. analyzed the
health concerns of pregnant women and their difficulties
in obtaining accurate information during the COVID19 pandemic, they showed that videos with incorrect
content could cause more concern.[18] In our study, the
majority of videos were uploaded by academic institutions followed by personal users; however, our findings
show that the quality of the fetal laser videos of TTTS
was substantially below average, and the educational
content was profoundly lack of scientific facts, including
patient selection criteria, surgical risks, alternative
options and so forth. Accordingly, surgical risks were
stated only in 33 percent of videos, and the success rate
of surgery was pointed at 35 percent of them.
Furthermore, Stage classification, which is still the most
up-to-date parameter in determining treatment, was
mentioned in 37 percent of them.
For this reason, the necessity of information provided on online platforms to be clear, informative, and scientifically proven comes to the fore in the cybernetic era.
Many studies have shown that high-quality videos
take a longer duration; nevertheless, our research found
that the DISCERN and JAMA scores, which are the
quality indexes, are also lower for videos that last
longer.[10,26] VPI score is another parameter to evaluate
the popularity of videos. The median value was significantly greater for videos in which the video upload
source was categorized as an academic institution and
commercial.[17,27] Notwithstanding, analysis of these data
points out a negative or poor correlation between VPI
and other scoring systems. This means lower quality and
reliability among YouTube videos. Therefore, this situation can lead to detrimental consequences, especially in
the field of obstetric.
According to actual statistics, 95% of the global
Internet population watches YouTube.[16] Unfortunately,
the absence of a control mechanism triggers an utmost
uncertainty regarding the reliability, accuracy, and
appropriateness of those video sources.[17,23] Our newly
developed scoring system (TTTS-IS) shows a negative

correlation with VPI, whereas it indicates a significant
correlation with a total number of views (rho=0.903,
p<0.001). As a matter of fact, laser photocoagulation can
only be performed in the tertiary centers for a robust
infrastructure. In doing so, it could be seen as an expected situation that the videos coming from these centers
have a high viewing rate regardless of the quality.
Until now, the quality and value of videos addressing
fetal laser surgery for TTTS as a patient-centered
resource have not been explored in the literature. Apart
from this specific point, indeed, there are some limitations in our study. First, the major concern is the
dynamic structure of YouTube which emerges totally
different results depending on the time-based search.
Second, content quality scoring could not be assessed
standardized due to a lack of consensus among Internetbased videos.

Conclusion
Given the above, the content of videos should be independently evaluated and standardized by international
professional organizations while increasing the number
of videos uploaded by academic institutions on social
media sites such as YouTube. Incomplete or inaccurate
information may expose patients to unscientific treatments and cause severe damage to the physician-patient
relationship. Therefore, there is an imperative requirement to critically analyze the quality of YouTube’s
health-related videos in the field of high-risk pregnancies.
Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.
Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
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Abstract

Özet: Türkiye’de bir y›ll›k COVID-19 pandemisi:
Gebelerin ve postpartum kad›nlar›n bilgi seviyeleri,
tutumlar› ve bak›ﬂ aç›lar›

Objective: This study assessed the knowledge level on COVID19, attitudes towards preventive measures, perspectives on education in pregnant and postpartum women.

Amaç: Bu çal›ﬂmada, gebelerde ve postpartum kad›nlarda COVID19 bilgi seviyeleri, önleyici tedbirlere yönelik tutumlar ve e¤itime yönelik bak›ﬂ aç›lar› de¤erlendirilmiﬂtir.

Methods: The online questionnaire was designed included 19
questions (demographics, knowledge, attitudes, perspectives on
COVID-19).

Yöntem: On dokuz soru içeren çevrim içi bir anket tasarlanm›ﬂt›r
(demografik bilgiler ve COVID-19’a yönelik bilgi, tutum ve bak›ﬂ
aç›lar›).

Results: 316 out of 320 subjects (98.7%) completed the questionnaire. The knowledge level on transmission respiratory route / unhygienic environment was 47.1%/42.6% for pregnant, 47.3%/34.8%
for postpartum women. The most frequent clinical symptoms, pregnant women answered 30.6% ‘fever’, 26.2% ‘cough’, 2.6% answered
‘asymptomatic’. 44% of the postpartum women were informed about
the possible findings in infants. 62.3% of the pregnant women did not
know the poor pregnancy outcomes. 60.1% of the pregnant, 54.5%
of the postpartum women were afraid of virus transmission, possible
poor outcomes. Positive attitude towards preventive measures during/after pandemic was detected in 100%/95.8% of the pregnant,
99%/99% of the postpartum women. No statistically significant difference was detected between the education level and the method of
learning information in both groups (p=0.363, p=0.672). The way of
acquiring knowledge 69% media and 29.1% physician for pregnant
women, 54.3% media and 43.4% physician for postpartum women.
Positive perspective on education was detected in 84.9% and 79.8%
of the pregnant and postpartum women, respectively.

Bulgular: Anketi 320 kat›l›mc›n›n 316’s› (%98.7) tamamlad›. Solunum yolu / hijyenik olmayan ortam bulaﬂmas›na yönelik bilgi seviyesi gebelerde %47.1/42.6 ve postpartum kad›nlarda %47.3/34.8 idi.
En yayg›n klinik semptomlar için gebelerin verdi¤i yan›t %30.6 ile
“ateﬂ”, %26.2 ile “öksürük” ve %2.6 ile “asemptomatik” idi. Postpartum kad›nlar›n %44’ü bebeklerde olas› bulgular hakk›nda bilgiydi. Gebelerin %62.3’ü kötü gebelik sonuçlar›n› bilmiyordu. Gebelerin %60.1’i ve postpartum kad›nlar›n %54.5’i virüs bulaﬂ›ndan ve
olas› kötü sonuçlardan korkuyordu. Pandemi esnas›nda/sonras›nda
önleyici tedbirlere yönelik olumlu tutum gebelerin %100/%95.8’inde, postpartum kad›nlar›n %99/%99’unda tespit edildi. ‹ki grupta da
e¤itim seviyesi ve bilgi ö¤renme yöntemi aras›nda istatistiksel olarak
anlaml› bir fark bulunmad› (p=0.363, p=0.672). Bilgi edinme yöntemi gebeler için %69 ile medya ve %29.1 ile hekim iken, postpartum
kad›nlar için %54.3 ile medya ve %43.4 ile hekimdi. E¤itime yönelik olumlu bak›ﬂ aç›s› gebelerde ve postpartum kad›nlarda s›ras›yla
%84.9 ve %79.8’di.

Conclusion: Pregnant-postpartum women are still at risk from the
COVID-19 pandemic. There is not any curative treatment for these
women. The importance of the preventive measures have still kept
on. Correct and current information were explained by healthcare
workers to these patient groups for understanding COVID-19 effects
on the mother, fetus, newborn and performing the preventive measures with conscious.
Keywords: Attitude, Coronavirus, knowledge, pregnancy, postpartum period.

Sonuç: Gebeler - postpartum kad›nlar hala COVID-19 pandemisi için risk alt›ndad›r. Bu kad›nlar için herhangi bir iyileﬂtirici tedavi bulunmamaktad›r. Önleyici tedbirlerin önemi hala devam etmektedir. COVID-19’un anne, fetüs ve yenido¤an üzerindeki etkilerini anlamalar› ve önleyici tedbirleri bilinçli ﬂekilde uygulamalar› için sa¤l›k çal›ﬂanlar› taraf›ndan bu hasta gruplar›na do¤ru ve
güncel bilgiler aç›klanm›ﬂt›r.
Anahtar sözcükler: Tutum, Koronavirüs, bilgi, gebelik, postpartum dönem.
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Introduction

Methods

The Novel Severe Acute Respiratory Syndrome
Coronavirus (SARS- CoV-2) and the disease its causing
in humans, Coronavirus Disease-2019 (COVID-19) was
first detected in December 2019 in Wuhan, China, and
a pandemic was declared in March 2020 by World
Health Organization (WHO) as it spread like a wildfire.[1]

This cross-sectional, descriptive questionnaire study
was performed in July 2020, the fourth month of the
outbreak in our country based on the first case seen in
March. Healthy pregnant and postpartum (first day)
women admitted to Uﬂak Training and Research
Hospital, Obstetrics and Gynecology Outpatient
Clinic were included into the study. Patients with
COVID-19 diagnosis or suspicion were excluded from
the study. Informed consent was obtained from all of
the patients.

Coronavirus is spread from person to person by
droplet transmission and contact of contaminated surfaces with mucous membranes.[2] The disease causes
mild from severe respiratory tract infection in the population.[3] As there is no curative treatment or preventive
vaccination for pregnant and postpartum women yet,
WHO recommends hand washing and hygiene, mask
and social distance.[4]
Pregnant women are still high risk patients for
COVID-19 in terms of antenatal, postpartum period
and newborn a year of pandemic.[5] Current data show
that pregnant women need more intensive care and
mechanical ventilation compared to the normal population, and also COVID-19 aggravates the existing
comorbidities in pregnant women, and newborn infants
require 25% more intensive care support.[5,6]
In the latest literature, there have been reported
related to COVID-19 and poor pregnancy outcomes
such as abortion, vertical transmission, premature rupture of membranes, severe oligohydramnios, increased
rates of premature delivery and cesarean section in the
last trimester.[3,5,7–9] Moreover, it has been similarly found
that viral infections may cause autism in children in the
long term, and in animal studies, schizophrenia and neurosensory deficit.[10,11]
Currently, there were identified Coronavirus variants mutation in the worldwide so pandemic spread rapidly.[4] Therefore, it is highly important that pregnant
women are informed and aware in the fight against
COVID-19. At this point, current and accurate information related to COVID-19 were given by healthcare
workers to these women have a very significant importance.[12] However, there is not enough data in the literature involving the knowledge level and behaviors of
these women about COVID-19.[12] Our study aimed to
assess firstly knowledge level about COVID-19 and preventive measures and secondly, perspectives on education in pregnant and postpartum women during a year
of COVID-19 pandemic in Turkey.
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The small number of such studies about knowledge
and behavior of pregnant and postpartum women related to COVID-19 for citation in July were taken in consideration and the questionnaire was designed based on a
small quantity of specific articles, obstetrics and pediatricians contributions. All participants answered the questions at once. Answering duration was designated to be
five minutes.
The questionnaire included 19 questions. The first
five questions were about demographics, the next nine
questions were about the knowledge level on pregnant
and postpartum women about COVID-19, and the last
five questions were about both groups’ attitudes
towards the preventive measures and perspectives on
education. The questions were designed to be multiple-choice, open-ended and yes/no questions
(Appendix 1).
This study was approved by the Turkish Ministry of
Health with the number of 2020-05-08T16_40_03 and
by the Clinical Trials Ethics Committee, Faculty of
Medicine of Uﬂak University on 22.07.2020 with the
decision number of 45.15.21.
Sample numbers were calculated by this formula:
n= t2pq/d2
n: number of patients to be sampled; t: the theoretical value found
according to the t table at a certain level of significance; p: frequency of appearance of the event under consideration; q: frequency of occurrence of the event examined; d: sampling error
accepted according to the incidence of the event.

n= 1.962 × (0.5 × 0.5) / 0.0552 = 317
t value for 95% CI t=1.96, p=0.5, accepted sampling error;
d= 0.055 and calculated sample number was found as 317.

Statistical analyses were performed using NCSS
(Number Cruncher Statistical System) 2007 (Kaysville,
UT, USA) software. Descriptive statistical methods
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(mean, standard deviation, median, frequency, ratio,
minimum, maximum) were used for the assessment of
study data with chi-square test used to determine the
relationship between the qualitative data. Significance
was assessed at p<0.05.

Results
The questionnaire was completed by 316 of 320 (98.7%)
total subjects. While 212 of the participants (67.0%)
were pregnant, 104 of them (32.9%) were postpartum
women.
The demographic data of the study subjects have
shown in Table 1. In pregnant group, the mean gestation week of the patients was 22.22 (5–40±10.61). All
post-partum women were on postpartum first day. For
the educational level, 16.5% of the pregnant women
(n=35) were primary school graduates, 31.1% (n=66)
were secondary school graduates, 32.1% (n=68) were
high school graduates, and 20.3% (n=43) were university graduates; the respective values for postpartum
women were 23.1% (n=24), 43.3% (n=45), 23.1%
(n=24), and 10.6% (n=11).
The knowledge level on COVID-19 in pregnant
women has been shown in Table 2.
For the knowledge on transmission route of
Coronavirus, 47.1% of the patients answered ‘respiratory’, 42.6% answered ‘unhygienic environment’, 0.8%
answered ‘food’, and 4.1% answered ‘all’ with 5.4% of
the patients reported that they don’t know.

Table 1. Demographic data of pregnant and postpartum women.
Pregnant
(n=212)

Postpartum
(n=104)

Age
(Max–min± SD)

26.36
(16–42±5.47)

26.05
(16–40±5.21)

Week of gestation
(Max–min± SD)

22.22
(5–40±10.61)

-

Neonatal day
(Max–min± SD)

-

1
(1–1±0)

Pregnancy
(Max–min± SD)

2.17
(0–7±1.18)

1.97
(1–7±1.09)

Parity
(Max–min± SD)

.15
(0–5±1.11)

1.92
(1–7±0.97)

Demographic data

Table 2. Knowledge level on COVID-19 in pregnant women.
Pregnant
Questions

(n=212)

%

How is Coronavirus transmitted?
Respiratory route

114

47.1

Unhygienic environment

103

42.6

Food

2

0.8

All

10

4.1

I don’t know

13

5.4

Fever

155

30.6

Cough-breathing difficulty

133

26.2

Sore throat

106

20.9

What are the symptoms of Coronavirus?

Diarrhea-vomiting

30

5.9

Headache-joint pain

38

7.5

Asymptomatic

13

2.6

All

12

2.4

I don’t know

20

3.9

For the knowledge on clinical symptoms of
Coronavirus, 30.6% of the patients answered ‘fever’,
26.2% answered ‘cough’, 20.9% answered ‘sore throat’,
5.9% answered ‘diarrhea and vomiting’, 7.5% answered
‘headache and joint pain’, 2.6% answered ‘asymptomatic’, 2.4% stated that all of them may be seen, and
3.9% stated that they don’t know.

Does Coronavirus affect the unborn child?

For the knowledge on intrauterine transmission of
Coronavirus to the fetus, 71.7% of the subjects answered
‘yes’, 24.5% answered ‘no’, and 3.8% stated that they
don’t know.

Does Coronavirus lead to unfavorable outcomes such as abortion or
premature delivery during pregnancy?

For the knowledge on transmission of Coronavirus to
the infant during the delivery, 26.4% of the subjects
answered ‘yes’, 67% answered ‘no’, and 6.6% stated that
they don’t know.

Is there a medication or vaccine for definitive treatment of Coronavirus?

Yes

152

71.7

No

52

24.5

I don’t know

8

3.8

Do infants contract Coronavirus during delivery?
Yes

56

26.4

No

142

67.0

I don’t know

14

6.6

Yes

59

27.8

No

132

62.3

I don’t know

21

9.9

Yes

42

19.8

No

160

75.5

I don’t know

10

4.7
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About the effect of Coronavirus on pregnancy outcomes, 27.8% answered ‘yes’, 62.3% answered ‘no’, and
9.9% stated that they don’t know.
While 19.8% of the participants stated that there is a
definitive treatment and preventive vaccine for this disease, 75.5% stated there is not, and 4.7% stated that they
don’t know.
The knowledge level on COVID-19 in postpartum
women has been shown in Table 3.
For the knowledge on transmission route of
Coronavirus, 47.3% of the patients answered ‘respiratory’, 34.8% answered ‘unhygienic environment’, 1.8%
answered ‘food’, and 9.8% answered ‘all’ with 6.3% of
the patients stated that they don’t know.

Table 3. Knowledge level on COVID-19 in postpartum women.
Postpartum
(n=212)
%

Questions
How is Coronavirus transmitted?
Respiratory route
Unhygienic environment
Food
All
I don’t know

53
39
2
11
7

47.3
34.8
1.8
9.8
6.3

What are the possible symptoms of Coronavirus in infants?
Fever
33
Breathing difficulty
26
Diarrhea-vomiting
7
Refusing to breastfeed
1
All
55
I don’t know
3

26.4
20.8
5.6
0.8
44.0
2.4

Is there a medication or vaccine for definitive treatment of
Coronavirus in infants?
Yes
18
No
72
I don’t know
14

17.3
69.2
13.5

For the knowledge on possible symptoms of
Coronavirus in infants, 26.4% of the subjects answered
‘fever’, 20.8% answered ‘breathing problem’, 5.6%
answered ‘diarrhea-vomiting’, 0.8% answered ‘refusing
to breastfeed’, 44% stated that all of these may be seen
and 2.4% stated that they don’t know.

subjects answered ‘yes’, 69.2% answered ‘no’, and 13.5%
answered ‘I don’t know’.

For the knowledge on definitive treatment and preventive vaccine of Coronavirus in infants, 17.3% of the

The attitudes towards preventive measures to avoid
Coronavirus and perspectives on education in preg-

Table 4. Attitudes towards preventive measures for COVID-19 and perspectives on education in pregnant and postpartum women.
Pregnant
Questions

Postpartum

(n=212)

%

(n=104)

%

Preventive measures
Do you follow the rules for mask, social distance and hand washing against Coronavirus?
Yes
No
I don’t know

212
-

100
-

102
1
-

99
1
-

Choose the option suits you best:
The baby and I will not get the virus as I am young and healthy.
The baby and I will not get the virus as I follow the rules about mask, social distance, and hand washing.
I am afraid that my baby and I will get the virus and suffer the possible poor outcomes.
I don’t know

77
140
16

33
60.1
6.9

48
61
3

42.9
54.5
2.7

When the outbreak gets under control:
I will stop following all precautionary rules.
I will continue to be cautious until the outbreak is completely over.
I don’t know..

203
9

95.8
4.2

102
1

99
1

Education
How do you learn information about Coronavirus?
Media
Television
Internet
Physician
My friends
I don’t know

211
133
78
89
4
2

69
43.5
25.5
29.1
1.3
0.7

70
41
29
56
2
1

54.3
31.8
22.5
43.4
1.6
0.8

Do you want get detailed information about COVID-19 from healthcare professionals (specialist physician, midwife, general practitioner)?
Yes
180
84.9
83
79.8
No
32
15.1
21
20.2
I don’t know
-
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Table 5. Relationship between the method of learning information and education level in pregnant women.
Method of learning information

Education level
Primary school

Television
n (%)

Physician
n (%)

Internet
n (%)

Friends
n (%)

I don’t know
n (%)

p-value
0.363

17 (8)

16 (7.5)

9 (4.2)

1 (0.5)

1 (0.5)

Secondary school

43 (20.3)

28 (13.2)

25 (11.8)

1 (0.5)

0 (0)

High school

39 (18.4)

31 (14.6)

27 (12.7)

1 (0.5)

1 (0.5)

34 (16)

14 (6.6)

17 (8)

1 (0.5)

0 (0)

University

nant and postpartum women have been shown in
Table 4.
%100 of the pregnant women and 99% of the postpartum women stated that they follow mask, social distance and hygiene rules.
60.1% of the pregnant women and 54.5% of the
postpartum women stated that they are afraid of virus
transmission and possible poor outcomes.
95.8% of the pregnant women and 99% of the postpartum women stated that they will continue to be cautious until the outbreak is completely over even if it gets
under control.
69% of the pregnant women stated that they are
informed about COVID-19 through media and 29.1%
via their physician; the respective values in postpartum
women were 54.3% and 43.4%.
84.9% of the pregnant women and 79.8% of the
postpartum women stated that they want to get information about COVID-19 from healthcare professionals.
No statistically significant relationship was found
between the education level and the method of learning
information of pregnant and postpartum women
(p=0.363, p=0.672). The relationship between the education level and method of learning information have been
shown in Tables 5 and 6.

Discussion
The present study found that the knowledge level on
transmission route, clinical findings and poor pregnancy
outcomes of COVID-19 in pregnant and postpartum
women seems to be low. It was determined that both
subject groups are worried about the possible negative
outcomes of COVID-19 for themselves and their
babies, and have positive attitude towards preventive
measures. It was detected that, regardless of their education level, the subjects get their information about
COVID-19 through media; however, they want to
receive education on this matter from healthcare professionals.
Coronavirus infection has still rapidly spread all
around the world. The clinical findings of the disease are
fever, cough, myalgia, headache, diarrhea, some patients
may experience atypical findings including nasal congestion and loss of taste.[3,13] The most frequent findings in
pregnant women are fever (40%) and cough (39%).[5]
But in a recent meta-analysis including 13,118 pregnant
women and 83,486 women of reproductive age, it was
reported that, in fact, fever (OR: 0.43) and myalgia (OR:
0.48) are seen less frequent compared to the non-pregnant women and this means that the rate of asymptomatic cases can be higher.[5] Infectivity and viral load of
the asymptomatic carriers are the same as symptomatic

Table 6. Relationship between the method of learning information and education level in postpartum women.
Method of learning information

Education level
Primary school

Television
n (%)

Physician
n (%)

Internet
n (%)

I don’t know
n (%)

All
n (%)

p-value
0.672

8 (7.7)

12 (11.5)

8 (7.7)

1 (1)

1 (1)

Secondary school

18 (17.3)

27 (26)

10 (9.6)

0 (0)

0 (0)

High school

12 (11.5)

10 (9.6)

7 (6.7)

0 (0)

1 (1)

3 (2.9)

7 (6.7)

4 (3.8)

0 (0)

0 (0)

University
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cases; however, personal protective measures are not
prioritized as much.[14] Asymptomatic cases may be in
incubation period, have symptomatic disease, have subclinical infection or be chronic carrier, and surgical
intervention performed during the asymptomatic
COVID-19 infection or incubation period will worsen
the course of the disease.[15,16]
Our study found that the knowledge level on transmission route (respiratory: pregnant women 47.1%,
postpartum women 47.3%) and clinical findings (fever
30.6%, cough 26.2%, asymptomatic 2.6%) of COVID19 in these women is low. Regardless of their education
level, the subjects get information about COVID-19
through media rather than healthcare professionals
(69% of pregnant women, and 54.3% of postpartum
women). This may explain the low knowledge level.
Similarly, in a questionnaire conducted in Nigeria in
430 pregnant women, it was found that the information
source is media in 82% of them and they are not
informed about COVID-19 symptoms (fever 43%,
cough 43%).[17] But differently, in a questionnaire conducted in Iran in 225 pregnant women, the mean knowledge level of the pregnant women who get information
from healthcare professionals was found to be higher
(obstetrician 88.87±5.35, television 84.80±7.76).[18]
The findings of COVID-19 in newborns include
fever, tachypnoea, tachycardia, respiratory distress,
vomiting-diarrhea and lethargy.[19] Allotey et al., in their
recent meta-analysis, found intensive care need rate
25% and 6 neonatal deaths in 13,118 newborns of
COVID-positive pregnant women.[5,20] In another series,
neonatal mortality was reported 0.2%.[21] While neonatal mortality rate is low, the rate of intensive care need is
high in these infants, and in our study, postpartum
women have a low level of knowledge on newborn complications and it may explain that these women are
healthy and their newborns are few days old.
In the literature, it was reported that angiotensin
converting enzyme-2 (ACE 2) receptors are present in
placenta, trophoblast, endothelium and villi, therefore,
vertical transmission is possible.[21] Moreover, endothelial damage has been demonstrated in the placental vessels of mothers with COVID-19, and it was stated that
this may lead to conditions including preeclampsia, premature delivery and growth retardation.[21] Vivanti et al.
demonstrated that Coronavirus transmission through
placenta in pathological studies.[9] Similarly, in a review
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by Koltyar et al. evaluating 936 newborn infants with
COVID-19, the rate of Coronavirus immunoglobulin
M (IgM) positivity in neonatal serology was 3.7%. IgM
is produced during the acute phase and cannot cross the
placenta, so the detection of IgM in newborns was considered an acute infection.[22] Similarly, Oncel et al. evaluated 125 pregnant women with COVID-19 and they
reported a polymerase chain reaction (PCR) positivity
rate of 3.3% in newborns and poor obstetrics outcomes.[23] Differently, some studies related to pregnant
women with COVID-19 detected prematurity, fetal distress, preterm delivery, perinatal death, high rates of
caesarean section, but not vertical transmission.[20,21,24]
Considering the maternal respiratory functions, preterm
deliveries in COVID-19 are iatrogenic.[3] In the metaanalysis including 13,118 pregnant women, preterm
delivery (PTD) was reported 17% and found to be correlated with pre-pandemic spontaneous PTD level of
6%.[5] In a questionnaire conducted in China with 161
pregnant and postpartum women of whom 79.6% are
university graduates and get information from healthcare professionals, it was found that 41.9% of the subjects are not sure about the vertical transmission, and in
a questionnaire conducted in Turkey with 172 pregnant
women, it was found that 76% of the subjects did not
know the disease causes birth defects and 64.5% did not
know it causes PTD.[12,25] In our study pregnant women
knew about the possibility of vertical transmission
(71.7%), however, did not know about the poor pregnancy outcomes (27.8%), and this was linked to the subjects’ education level (20.3% university graduates) and
the fact that the method of learning information is
media rather than healthcare professionals.
Coronavirus was not detected in genital secretions.
However, as it may be excreted with feces, it was reported that the risk of vertical transmission during vaginal
delivery is possible.[26] In our study, 67% of the pregnant
women have the information that vertical transmission
is not possible during vaginal delivery. However, SARSCoV-2 has been found in the stools in one out of three
non-pregnant COVID-19-positive patients, and the
first potential vertical transmission, occurring during
vaginal delivery in a COVID-19-positive pregnant
woman with maternal rectal and stool swabs positive for
SARS-CoV-2, has recently been reported.[27] In our
study, the knowledge level on this one is low in pregnant
women.
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There is no evidence-based management protocol
and curative treatment for this disease in pregnant
women.[3,4,28] Medical treatment options for pregnant
women include immunomodulator treatment, antiviral
therapy, thromboprophylaxis within the context of
expert’s opinion, and in severe cases, convalescent plasma.[29,30] In newborns, treatment options include supportive care, avoiding unnecessary broad spectrum antibiotics, and in severe ARDS cases, surfactant.[31] In a study
in Nigeria, 52% of the pregnant women stated that
there is treatment for this disease and, in fact, it can be
treated using chloroquine, a local medication, 88% stated there is no vaccine for it. In a study in Iran, 59.1% of
the pregnant women stated that this disease can be treated using conventional flu medications and 55% stated
that influenza vaccine may be protective against this disease.[17,18]
Differently from the literature, the pregnant and
postpartum women in our study know that there is no
definitive treatment or vaccine for this disease consistent
with the recent data (75.5% of pregnant women, 69.2%
of postpartum women).
In a questionnaire about the attitudes of pregnant
women towards preventive measures against the virus
conducted in China with 161 pregnant and postpartum
women, a positive attitude was detected to be 58.9–90%,
and in a different study by Aniwke et al. to be
66–82%.[12,17] Nwafor et al. detected that 60.9% of the
pregnant women are informed about the preventive
measures against COVID-19; however, 69.7% of them
do not take these measures, and explained this situation
with lack of education.[32] In a questionnaire conducted
in Iran with 225 pregnant women, it was reported that
the risk perception about the maternal-fetal outcomes
positively affect the preventive measures (r=0.146,
p=0.031), and Yassa et al. reported that the outbreak
stress (80%) increases quarantine - preventive measures
(87%/74%).[18,25] In our study, although the knowledge
level on COVID-19 was low in these women, all of them
stated that they are afraid of transmission and poor outcomes, and therefore will continue to take preventive
measures even if the outbreak gets under control. This
may be explained as the effect of the outbreak stress on
the preventive measures.
Methods to get information about COVID-19 in
pregnant women were detected as primarily media

(82%) and television (82.7–71%) in the literature.[18,20,32]
Similarly, the method of learning information in our
study is media. However, it was stated in the studies that
Internet and social media may lead to spreading misinformation, and therefore, healthcare professionals are
crucial for conveying accurate and up-to-date information about COVID-19.[12]
In a year of COVID-19 pandemic in our country,
there were given some of information about COVID-19
for pregnancy and lactating women by Turkish Ministry
of Health as online education program at pregnancy
school.[33] But currently all around the world, various
Coronavirus mutations were identified and the shortand long-term effects of COVID-19 on pregnancy and
newborns are not obvious.[4] In current literature; maternal death, stillbirth and PTD were detected high during
pandemic and vertical transmission is not clear.[34,35] Also,
there is not a proven treatment yet for pregnant and
postpartum women.[4] Promisingly, various Coronavirus
vaccines (mRNA, viral vector, inactive virus etc.) have
been produced.[36] Today, WHO and American College
of Obstetricians and Gynecologists (ACOG) recommends Coronavirus vaccine for high- risk pregnant and
postpartum women, but there is no clear information
about preventive and adverse effects of these vaccines, so
most significant methods are still mask, social distance
and hygiene.[4,36,37]
The present study has some limitations; first day of
newborn was only included in this study because of pandemic for taking care of emergencies, we queried
whether women have implemented protective measures,
but further studies should focus on how they apply protective measures such as 1.5-m social distance, mask covering the nose and mouth completely, and washing
hands at least 20 second, etc.

Conclusion
In order for preventive measures to be taken deliberatively during pregnancy and postpartum period with
perceiving the maternal-fetal effects of COVID-19, the
healthcare professionals should convey accurate and upto-date information about the COVID-19 transmission,
asymptomatic carriers, clinical symptoms, and the effect
on pregnancy outcomes to these women. Healthcare
professionals may provide verbal education during outpatient clinic exam. Moreover, educational videos and
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brochures may be prepared and distributed to patients to
watch and read.

dations on potential drug screening. Eur J Clin Microbiol
Infect Dis 2020;39:1209–20. [PubMed] [CrossRef]

Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.

12. Lee TY, Zhong Y, Zhou J, He X, Kong R, Ji J. The outbreak
of coronavirus disease in China: risk perceptions, knowledge,
and information sources among prenatal and postnatal women.
Women Birth 2020;34:212–8. [PubMed] [CrossRef]

Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
the Personal Data Protection Law and the copyright regulations applicable to intellectual and artistic works are complied with and there is no conflict of interest.

13. Thomas B, Pallivalapila A, El Kassem W, Tarannum A, Al Hail
F, Rijims M, et al. Maternal and perinatal outcomes and pharmacological management of Covid-19 infection in pregnancy:
a systematic review protocol. Syst Rev 2020;9:161. [PubMed]
[CrossRef]

References

14. Zhao H, Lu X, Deng Y, Tang Y, Lu J. COVID-19: asymptomatic carrier transmission is an underestimated problem.
Epidemiol Infect 2020;148:e116. [PubMed] [CrossRef]

1. Bhagavathula AS, Aldhaleei WA, Rahmani J, Malabadi MA,
Bandari DK. Knowledge and perceptions of COVID-19
among health care workers: cross-sectional study. JMIR Public
Health Surveill 2020;6:e19160. [PubMed] [CrossRef]
2. Stanczyk P, Jachymski T, Sieroszewski P. COVID-19 during
pregnancy, delivery and postpartum period based on EBM.
Ginekol Pol 2020; 91:417–23. [PubMed] [CrossRef]
3. Ryan GA, Purandare NC, McAuliffe FM, Hod M,
Purandare CN. Clinical update on COVID-19 in pregnancy: a review article. J Obstet Gynaecol Res 2020;46:1235–45.
[PubMed] [CrossRef]
4. WHO. Information about COVID-19. [Internet]. Geneva:
WHO; 2020. [cited 2020 December 30]. Available from:
https://www.who.int

15. Zhou X, Li Y, Li T, Zhang W. Follow-up of asymptomatic
patients with SARS-CoV-2 infection. Clin Microbiol Infect
2020;26:957–9. [PubMed] [CrossRef]
16. Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical
characteristics and outcomes of patients undergoing surgeries
during the incubation period of COVID-19 infection.
EClinicalMedicine 2020;21:100331. [PubMed] [CrossRef]
17. Anikwe CC, Ogah CO, Anikwe IH, Okorochukwu BC, Ikeoha
CC. Coronavirus disease 2019: knowledge, attitude, and practice of pregnant women in a tertiary hospital in Abakaliki,
southeast Nigeria. Int J Gynaecol Obstet 2020;151:197–202.
[PubMed] [CrossRef]
18. Aghababaei S, Bashirian S, Soltanian A, Refaei M, Omidi T,
Ghelichkhani S, et al. Perceived risk and protective behaviors
regarding COVID-19 among Iranian pregnant women.
Middle East Fertil Soc J 2020;25:29. [PubMed] [CrossRef]

5. Allotey J, Stallings E, Bonet M, Yap M, Chatterjee S, Kew T,
et al.; for PregCOV-19 Living Systematic Review Consortium.
Clinical manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: living
systematic review and meta-analysis. BMJ 2020;370:m3320.
[PubMed] [CrossRef]

19. Mustafa NM, A Selim L. Characterisation of COVID-19 pandemic in paediatric age group: a systematic review and metaanalysis. J Clin Virol 2020;128:104395. [PubMed] [CrossRef]

6. Mascarenhas VHA, Caroci-Becker A, Venâncio KCMP,
Baraldi NG, Durkin AC, Riesco MLG. Care recommendations for parturient and postpartum women and newborns during the COVID-19 pandemic: a scoping review. Rev Lat Am
Enfermagem 2020;28: e3359. [PubMed] [CrossRef]

20. Matar R, Alrahmani L, Monzer N, Debiane LG, Berbari E,
Fares J, et al. Clinical presentation and outcomes of pregnant
women with Coronavirus Disease 2019: a systematic review
and meta-analysis. Clin Infect Dis 2021;72:522–33. [PubMed]
[CrossRef]

7. Zhou M, Tang F, Wang Y, Nie H, Zhang L, You G.
Knowledge, attitude and practice regarding COVID-19 among
health care workers in Henan, China. J Hosp Infect 2020;105:
183–7. [PubMed] [CrossRef]

21. Kasraeian M, Zare M, Vafaei H, Asadi N, Faraji A, Bazrafshan
K, et al. COVID-19 pneumonia and pregnancy; a systematic
review and meta-analysis. J Matern Fetal Neonatal Med 2020
May 19:1–8. Online ahead of print. [PubMed] [CrossRef]

8. Esin S, Azemi A, Api O, Yayla M, ﬁen C. COVID-19 during
pregnancy and its impacts on perinatal health. Perinatal
Journal 2020;28:127–41. [CrossRef]

22. Kotlyar A, Grechukhina O, Chen A, Popkhadze S, Grimshaw
A, Tal O, et al. Vertical transmission of COVID-19: a systematic review and meta-analysis. Am J Obstet Gynecol 2021;224:
35–53.e3. [PubMed] [CrossRef]

9. Vivanti AJ, Vauloup-Fellous C, Prevot S, Prevot S, Zupan V,
Suffee C, et al. Transplacental transmission of SARS-CoV-2
infection. Nat Commun 2020;11:3572. [PubMed] [CrossRef]
10. Choi GB, Yim YS, Wong H, Kim S, Kim H, Kim SV, et al.
The maternal interleukin-17a pathway in mice promotes
autism-like phenotypesin offspring. Science 2016; 351:933–9.
[PubMed] [CrossRef]
11. Zhao X, Jiang Y, Zhao Y, Xi Z, Liu C, Qu F, et al. Analysis of
the susceptibility to COVID-19 in pregnancy and recommen-

140

Perinatal Journal

23. Oncel MY, Ak›n IM, Kanburoglu MK, Tayman C, Coskun S,
Narter F, et al.; Neo-Covid Study Group. A multicenter study
on epidemiological and clinical characteristics of 125 newborns
born to women infected with COVID-19 by Turkish Neonatal
Society. Eur J Pediatr 2020;180:733–42. [PubMed] [CrossRef]
24. Di Mascio D, Khalil A, Saccone G, Rizzo G, Buca D, Liberati
M, et al. Outcome of coronavirus spectrum infections (SARS,
MERS, COVID-19) during pregnancy: a systematic review

A year of COVID-19 pandemic in Turkey

and meta-analysis. Am J Obstet Gynecol MFM 2020;2:100107.
[PubMed] [CrossRef]

ment of COVID-19 in the neonatal intensive care unit. Turk
Pediatri Ars 2020;55:86–92. [PubMed] [CrossRef]

25. Yassa M, Birol P, Yirmibes C, Usta C, Haydar A, Yassa A, et
al. Near-term pregnant women’s attitude toward, concern
about and knowledge of the COVID-19 pandemic. J Matern
Fetal Neonatal Med 2020;33:3827–34. [PubMed] [CrossRef]

32. Nwafor JI, Aniukwu JK, Anozie BO, Ikeotuonye AC, OkedoAlex IN. Pregnant women’s knowledge and practice of preventive measures against COVID-19 in a low-resource African
setting. Int J Gynaecol Obstet 2020;150:121–3. [PubMed]
[CrossRef]

26. Zimmermann P, Curtis N. COVID-19 in children, pregnancy
and neonates: a review of epidemiologic and clinical features.
Pediatr Infect Dis J 2020;39:469–77. [PubMed] [CrossRef]
27. Carosso A, Cosma S, Serafini P, Benedetto C, Mahmood T.
How to reduce the potential risk of vertical transmission of
SARS-CoV-2 during vaginal delivery? Eur J Obstet Gynecol
Reprod Biol 2020;250:246–9. [PubMed] [CrossRef]
28. Rasmussen SA, Smulian JC, Lednicky JA, Wen TS, Jamieson
DJ. Coronavirus Disease 2019 (COVID-19) and pregnancy:
what obstetricians need to know. Am J Obstet Gynecol 2020;
222:415–26. [PubMed] [CrossRef]
29. D’Souza R, Malhamé I, Teshler L, Acharya G, Hunt BJ,
McLintock C. A critical review of the pathophysiology of thrombotic complications and clinical practice recommendations for
thromboprophylaxis in pregnant patients with COVID-19. Acta
Obstet Gynecol Scand 2020;99:1110–20. [PubMed] [CrossRef]
30. Soleimani Z, Soleimani A. ADRS due to COVID-19 in
midterm pregnancy: successful management with plasma
transfusion and corticosteroids J Matern Fetal Neonatal Med
2020 Jul 26:1–4. Online ahead of print. [PubMed] [CrossRef]
31. Erdeve Ö, Çetinkaya M, Baﬂ AY, Narl› N, Duman N, Vural M,
et al. The Turkish Neonatal Society proposal for the manage-

33. Merih YD, Karabulut Ö, Sezer A. Is Online pregnant school
training effective in reducing the anxiety of pregnant women and
their partners during the COVID-19 pandemic? Bezmialem
Science 2021;9:13–24. [CrossRef]
34. Chmielewska B, Barratt I, Townsend R, Kalafat E, van der
Meulen J, Gurol-Urganci I, et al. Effects of the COVID-19
pandemic on maternal and perinatal outcomes: a systematic
review and meta-analysis. Lancet Glob Health 2021;9:e759–
e72. [PubMed] [CrossRef]
35. Bwire GM, Njiro BJ, Mwakawanga DL, Sabas D, Sunguya BF.
Possible vertical transmission and antibodies against SARSCoV-2 among infants born to mothers with COVID-19: a living systematic review. J Med Virol 2021;93:1361–9. [PubMed]
[CrossRef]
36. ACOG. COVID-19 vaccination considerations for obstetric–gynecologic care. [Internet]. Washington, DC: ACOG;
2021. [cited 2021 July 2]. https://www.acog.org/
37. WHO. Update on WHO Interim recommendations on
COVID-19 vaccination of pregnant and lactating women.
[Internet]. Geneva: WHO; 2021. [cited 2021 June 10].
Available from: https://www.who.int

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 4.0 Unported (CC BY-NC-ND4.0) License. To view a
copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/ or send a letter to Creative Commons, PO Box 1866, Mountain View, CA
94042, USA.

Publisher’s Note: The content of this publication does not necessarily reflect the views or policies of the publisher, nor does any mention of trade names, commercial products, or
organizations imply endorsement by the publisher. Scientific and legal responsibilities of published manuscript belong to their author(s). The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

Volume 29 | Issue 2 | August 2021

141

ﬁenyuva ‹, Baysal B

Appendix 1. The questionnaire for knowledge level, attitude and perspective of pregnant and postpartum women about COVID-19.*
PREGNANT WOMEN

POSTPARTUM WOMEN

Demographic data

Demographic data

Age:
Education level:  Primary-Secondary  Secondary school  High school
Pregnancy:
Parity:
Week of gestation:
Vaginal delivery:
Cesarean delivery:

Age:
Education level:  Primary-Secondary  Secondary school  High school
Pregnancy:
Parity:
Week of gestation:
Vaginal delivery:
Cesarean delivery:

Knowledge level

Knowledge level

How is coronavirus transmitted
 Respiratory route
 Unhygienic environment
 Food
 All
 I don’t know

How is coronavirus transmitted
 Respiratory route
 Unhygienic environment
 Food
 All
 I don’t know

What are the symptoms of coronavirus?
 Fever
 Cough-breathing difficulty
 Sore throat
 Diarrhea-vomiting
 Headache-joint pain
 Asymptomatic
 All
 I don’t know

What are the possible symptoms of coronavirus in infants?
 Fever

Does coronavirus affect the unborn child?
 Yes
 No
 I don’t know

 All

Do infants contract coronavirus during delivery?
 Yes
 No
 I don’t know

Is there a medication or vaccine for definitive treatment of coronavirus
in infants?
 Yes
 No
 I don’t know

Does coronavirus lead to unfavorable outcomes such as abortion or
premature delivery during pregnancy?
 Yes
 No
 I don’t know
Is there a medication or vaccine for definitive treatment of coronavirus?
 Yes
 No
 I don’t know.

Education
How do you learn information about coronavirus?
 Media  Television  Internet  Physician  My friends  I don’t know
Do you want get detailed information about COVID-19 from healthcare
professionals (specialist physician, midwife, general practitioner)?
 Yes
 No
 I don’t know

Preventive Measures
Do you follow the rules for mask, social distance, and hand washing
against coronavirus?
 Yes
 No
 I don’t know
Choose the option suits you best:
 The baby and I will not get the virus as I am young and healthy
 The baby and I will not get the virus as I follow the rules about mask,
social distance, and hand washing
 I am afraid that my baby and I will get the virus and suffer the possible
poor outcomes.
 I don’t know

 Breathing difficulty
 Diarrhea-vomiting
 Refusing to breastfeed
 I don’t know

Education
How do you learn information about coronavirus?
 Media  Television  Internet  Physician  My friends  I don’t know
Do you want get detailed information about COVID-19 from healthcare
professionals (specialist physician, midwife, general practitioner)?
 Yes
 No
 I don’t know

Preventive Measures
Do you follow the rules for mask, social distance and hand washing
against coronavirus?
 Yes
 No
 I don’t know
Choose the option suits you best:
 The baby and I will not get the virus as I am young and healthy
 The baby and I will not get the virus as I follow the rules about mask,
social distance, and hand washing
 I am afraid that my baby and I will get the virus and suffer the possible
poor outcomes
 I don’t know
When the outbreak gets under control:
 I will stop following all precautionary rules.
 I will continue to be cautious until the outbreak is completely over.
 I don’t know

When the outbreak gets under control:
 I will stop following all precautionary rules.
 I will continue to be cautious until the outbreak is completely over.
 I don’t know.
*Demographic data, education and preventive measures related questions are common in both questionnaires but knowledge level questions are different. After
results were analyzed, common questions were shown in the same table, but different questions were shown in another table.
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Effects of nifedipine on fetal pulmonary
blood flow in preterm labor
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İD
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Abstract

Özet: Preterm do¤umda nifedipinin fetal pulmoner
kan ak›ﬂ›na etkisi

Objective: To determine the effect of nifedipine on the fetal
pulmonary system by acceleration/ejection time ratio of the fetal
main pulmonary artery Doppler waveform.

Amaç: Fetal ana pulmoner arter Doppler dalga formunun h›zlanma/ejeksiyon zaman› oran›yla nifedipinin fetal pulmoner sistem
üzerindeki etkisini belirlemek.

Methods: This prospective study was conducted in a high-risk pregnancy clinic with pregnant women who required nifedipine treatment to prevent preterm labor between 24 and 34 weeks of gestation.
An ultrasound examination that included measurements of the acceleration time (AT), ejection time (ET), and AT/ET ratio (PATET)
were performed before and 48 h after the first nifedipine dose.

Yöntem: Bu prospektif çal›ﬂma, bir yüksek riskli gebelik klini¤inde gebeli¤in 24 ile 34. haftalar› aras›nda preterm do¤umu önlemek
için nifedipin tedavisine ihtiyaç duyan gebelerle gerçekleﬂtirildi.
‹lk nifedipin dozundan önce ve 48 saat sonras›nda h›zlanma zaman› (AT), ejeksiyon zaman› (ET) ve AT/ET oran› (PATET) ölçümlerini içeren bir ultrason muayenesi yap›ld›.

Results: Forty-three pregnant women were included in this study.
AT and PATET found higher in the after nifedipine group when
compared with before nifedipine group. When the ET parameters
were compared, no differences were detected between the groups.

Bulgular: Bu çal›ﬂmaya 43 gebe dahil edildi. AT ve PATET de¤erleri, nifedipin öncesi gruba k›yasla nifedipin sonras› grupta daha yüksek bulundu. ET parametreleri karﬂ›laﬂt›r›ld›¤›nda, gruplar
aras›nda hiçbir farkl›l›k bulunmad›.

Conclusion: Nifedipine increases fetal pulmonary blood flow
which appears to increase AT and PATET on Doppler parameters
in pregnant women with preterm labor after 48h treatment.

Sonuç: Nifedipin fetal pulmoner kan ak›ﬂ›n› art›rmaktad›r ve bu da,
48 saatlik tedavi sonras›nda preterm do¤um yapan gebelerde Doppler parametrelerindeki AT ve PATET de¤erlerini art›rmaktad›r.

Keywords: Nifedipine, preterm labor, fetal pulmonary artery,
Doppler, ultrasound.

Anahtar sözcükler: Nifedipin, preterm do¤um, fetal pulmoner arter, Doppler, ultrason.

Introduction
Despite the rapid development of medicine in the last
decades, preterm labor and prematurity still remain the
leading cause of perinatal morbidity and mortality. One
of the most preferred tocolytic agents is calcium channel
blockers, especially nifedipine in the management of
preterm labor (PTL).[1] Nifedipine is used orally and provides a relaxation on smooth muscles.[1,2] Besides the
advantages of this relaxation effect on uterine muscles,

the drug has also potential side effects on the vascular
system for both mother and fetus.[3,4]
Pulmonary artery Doppler is a non-invasive tool that
drew attention to respiratory complication prediction in
preterm neonates recently.[5–7] Pulmonary arterial pressure and impedance alterations reflect on Doppler
parameters of the fetal pulmonary artery.[8,9] Therefore,
the relaxation effect of nifedipine may affect fetal pulmonary circulation.
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In this study, our aim was to evaluate the effects of
nifedipine on the fetal pulmonary system by using fetal
pulmonary artery Doppler parameters.

Methods
This prospective study was conducted between February
1 and April 30, 2021 in the High-Risk Pregnancy Clinic
of Turkish Ministry of Health Ankara City Hospital.
Pregnant women who required nifedipine treatment to
prevent preterm labor between 24 and 34 weeks of gestation were included in the study. Written informed
consent was obtained from all participants. The protocol
was approved by the Medical Research Ethics
Department of the Hospital (no: E2-21-80, January 21,
2021). Both target alpha (α) and beta (β) error levels
were considered 0.05 to obtain 95% power and the minimum required number was calculated 39.
Preterm labor was defined as persistent uterine contractions (at least two contractions in 10 min or four contractions in 1 h) resulting in changes in the cervix (minimum 80% effacement and 2 cm cervical dilatation).[10]
The women known to have multifetal pregnancies, fetal
structural anomalies, preterm premature rupture of the
membranes, fetal growth restriction, any contraindication for maternal nifedipine administration, severe
maternal hypotension or tachycardia during nifedipine
therapy, and maternal systemic diseases were excluded.
Nifedipine was administered orally with a loading
dose of 10 mg every 20 min for the first hour, and maintained at 10 mg every 6 h for the first 48 h, totally 80 mg.
Doppler measurements were performed before and 48 h
after the first nifedipine dose. 12 mg intramuscular
betamethasone was administered to all pregnant women
two times, 24 hours apart.
The last menstrual period or first-trimester crownrump length was used to determine gestational age.
Doppler measurements were performed between 24 and
34 weeks of gestation by the same maternal-fetal medicine specialist using software of GE Voluson E8
Ultrasound machine (GE Healthcare Systems, Chicago,
IL, USA) C2-9 convex probe (3–9 Mhz). Patients were
examined in a semi-Fowler position to avoid orthostatic
hypotension. The fetal cardiac four-chamber view was
obtained first. Then by rotating the transducer to the
short-axis view, the fetal main pulmonary artery (MPA)
was visualized. At the proximal portion of the MPA, pul-
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monary valves and the bifurcation of the pulmonary
artery were identified. The sample volume gate was
adjusted to 3 mm and positioned between the valves and
the bifurcation. Acceleration time (AT) and ejection
time (ET) measurements were done by manual trace
when a specific MPA Doppler pattern was obtained.[11]
AT is the time interval from the onset of flow to the
maximum flow of the peak systolic velocity and ET is the
time interval from the beginning to the end of ventricular systole. The pulmonary artery ratio (PATET) was
calculated as follows: AT/ET.
Doppler measurements were performed before and
48 h after the first nifedipine dose.
Initial Doppler measurements were performed
before betamethasone admission.
Maternal vital signs (blood pressure, pulse) were followed during nifedipine therapy and noted in the normal
range. In the presence of maternal hypotension or tachycardia, nifedipine was not given for maintenance, and the
patient was excluded from the study.
SPSS 17 (SPSS Inc., Chicago, Il, USA) was used for
statistical analysis. The Shapiro-Wilk test, KolmogorovSmirnov test were used to determine the distribution of
normality. The continuous variables were presented as
mean and standard deviations. Groups were compared
with the paired Sample t-test for normally distributed
variables and with the Wilcoxon signed rank test for not
normally distributed variables. A type-1 error below 0.05
was considered statistically significant.

Results
Forty-three pregnant women were included in the
present study. The demographic characteristics of the
patients were given in Table 1.
When the AT, ET and, PATET parameters were
compared before and after the nifedipine treatment,
AT and PATET displayed increased values in the after
nifedipine group (AN) compared to the before nifedipine group (BN). When the ET was compared, no differences were detected between the groups. Table 2
provides a summary of fetal pulmonary Doppler
parameters.
Of 43 patients, 18 were delivered after one week
period. The mean gestational age (GA) of this group was
34 weeks and the mean estimated fetal weight (EFW)

Effects of nifedipine on fetal pulmonary blood flow in preterm labor

Table 1. Demographic data.
Mean/Median

SD (±)

(Min–Max)

27.5/27

4.9

18–36

Gravidity

1.8/2

0.8

1–4

Parity

0.5/0

0.1

0–2

Age

Week of gestation

32.8/33

0.8

31–34

Body mass index (kg/m2)

28.5/27

7.1

20–44

was 2184 g. There were 4 neonatal intensive care unit
(NICU) admissions in this group. For the other 25
pregnant women discharged after treatment, the mean
GA for delivery was 37 weeks and the mean EFW was
2860 g. There was no neonatal morbidity or mortality
observed in this group.

ET is a more non-variable parameter and reported that
did not change throughout gestation.[6,7] In the present
study, ET was similar before and after nifedipine treatment.

In the present study, higher AT values and PATET
ratios were found in the AN group in MPA when compared to the BN group, while ET values did not
change with nifedipine admission.

Nifedipine is a potent cardiovascular drug that
diminishes smooth muscle contractility and results in
arterial relaxation in vascular tissue.[3] Additionally,
nifedipine crosses the placenta with a maternal/fetal
plasma ratio of 0.93.[14] It is possible to affect fetal pulmonary circulation by the same mechanism of action.
Consistent with this theory, increased AT which
means increased blood flow in the fetal pulmonary
artery was observed after nifedipine treatment.

In the past, neonates were examined for RDS evaluation with pulmonary artery Doppler, and when
mean pulmonary artery pressure increases, AT time
becomes shorter because peak velocity is maximized at
the early systole.[12] Starting from this point, several
studies were conducted with fetal pulmonary artery
Doppler for fetal pulmonary maturity evaluation and
neonatal RDS prediction. Schenone et al. found
increased PATET values with increased gestational
age, and also, correlates by amniocentesis with testing
fetal lung maturity.[13] This result is consistent with
increased wall elasticity in the pulmonary artery due to
the lung maturation process. Guan et. al. found that,
even after controlling for gestational age, the AT values and PATET ratios were significantly lower in the
RDS group than in the non-RDS group.[6] Therefore,

Y›lmaz and Göncü reported that no significant
changes occur in fetal circulation and fetal cardiac
parameters after 48h nifedipine treatment.[4] In another study, maternal and fetal hemodynamics were evaluated after nifedipine treatment and despite significant
maternal changes, they could not find any changes in
uterine, umbilical, or middle cerebral artery blood
flow.[15] In both of these studies, fetal circulation was
evaluated with pulsatility index (PI) to investigate
blood flow resistance, and pulmonary artery Doppler
did not include as a study parameter. Furthermore, AT
and ET are time-based measurements, and especially
AT was reported as the best variable correlates with
pulmonary resistance.[16,17] That is why we chose these
parameters to evaluate fetal pulmonary flow alterations.

Discussion

Table 2. Fetal pulmonary artery Doppler parameters.
Before nifedipine (Mean±SD)

After nifedipine (Mean±SD)

p-value

AT

57.2±9.8

59.2±9.6

0.001*

ET

215.1±35.8

214.6±38

0.80*

PATET

0.27±0.06

0.29±0.07

0.001†

*Wilcoxon signed rank test; †Paired sample t test. AT: acceleration time; ET: ejection time; PATET: AT/ET.
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Antenatal steroid therapy improves fetal lung maturity in high-risk pregnant women for preterm delivery,
but the actual mechanism is still not clear.[18] Lindsley
et al. found decreased pulmonary artery AT values in
fetuses treated with corticosteroids when compared
with controls.[19] Another study reported that steroid
admission did not alter pulmonary blood flow when
fetuses were examined with pulmonary artery Doppler
before and after betamethasone administration.[20] In
our study, all pregnant women received betamethasone
after initial Doppler evaluation for fetal pulmonary
maturation in addition to nifedipine, and AT increased
after treatment. The main reason for this result seems
to be related with nifedipine’s vasorelaxation effect
rather than betamethasone’s.
The main strengths of the present study were its
novelty and prospective design. The main limitations
were the relatively low number of participants and two
drug administrations at the same time.

Conclusion
Nifedipine increases fetal pulmonary blood flow which
appears to increase AT and PATET on Doppler parameters in pregnant women with preterm labor after 48h
treatment. To date, there is no data in the literature
about this issue. Further researches with larger numbers
of patients are necessary to validate these results.
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Empty fetal renal fossa results of a tertiary center
Erzat Toprak1
1Division

İD

, ﬁadan Tutuﬂ2

İD

of Perinatology, Department of Obstetrics and Gynecology, Kayseri City Hospital, Kayseri, Turkey
2Department of Radiology, Kayseri City Hospital, Kayseri, Turkey

Abstract

Özet: Üçüncü basamak bir merkezin boﬂ fetal renal
fossa sonuçlar›

Objective: Our aim is to present the anomalies included empty
renal fossa (ERF) in the ultrasonographic examination performed
in the perinatology outpatient clinic of our hospital in 2020.

Amaç: Amac›m›z, 2020 y›l›nda hastanemizin perinatoloji poliklini¤inde gerçekleﬂtirilen ultrason muayenelerinde boﬂ renal fossan›n (BRF) yer ald›¤› anomalileri sunmakt›r.

Methods: Ultrasonography requests were made in Kayseri City
Hospital Perinatology Outpatient Clinic between January 1 and
December 31, 2020, and 2405 ultrasonographic examinations were
performed on 1961 pregnant women. The reports of the patients
were analyzed retrospectively after the ethics committee approval of
our hospital was obtained. All ultrasonographic examinations were
performed by an experienced perinatologist using Samsung HS70A
(Hampshire, UK), probe CA 1-7A. The fetuses diagnosed with
empty renal fossa were screened in terms of accompanying anomalies
and the detected anomalies were noted.

Yöntem: Kayseri ﬁehir Hastanesi Perinatoloji Poliklini¤inde 1
Ocak – 31 Aral›k 2020 tarihleri aras›nda yap›lan ultrason muayenesi talepleri sonucunda 1961 gebede 2405 ultrason muayenesi
gerçekleﬂtirildi. Hastanemizden al›nan etik kurul onay› sonras›nda
hastalar›n raporlar› retrospektif olarak analiz edildi. Tüm ultrason
muayeneleri, Samsung HS70A (Hampshire, Birleﬂik Krall›k), prob
CA 1-7A kullanan deneyimli bir perinatolog taraf›ndan gerçekleﬂtirildi. Boﬂ renal fossa tan›s› alan fetüsler eﬂlik eden anomaliler için
tarand› ve tespit edilen anomaliler kaydedildi.

Results: Pregnant women were between 13 and 34 (mean 23.9) years
old and their gestational ages were between 17 and 34 weeks. The
incidence of empty renal fossa was found to be 0.75% for all pregnant
women. An empty renal fossa finding was observed in a total of 15
fetuses. Horseshoe kidneys were present in four fetuses (0.20%),
bilateral renal agenesis was present in five fetuses (0.25%), left renal
agenesis was present in two fetuses (0.10%), pelvic kidneys (one on
the right and two on the left) were present in three fetuses (0.15%),
and crossed fused ectopic kidney was present in one fetus (0.05%).
Conclusion: The cause of ERF seen with anhydramnios is bilateral renal agenesis. In the presence of normal amniotic fluid, it
should be considered that ERF may be due to various reasons and
since the prognosis may change according to the accompanying
anomalies, we must increase the accuracy of prenatal diagnosis.
Keywords: Empty renal fossa, renal agenesis, renal ectopia,
horseshoe kidney, lying down adrenal sign.

Introduction
Urinary system anomalies including the morphological
and functional pathologies of the fetal kidney, ureter,
bladder, and urethra constitute 15–20% of all anomalies

Bulgular: Gebeler 13 ile 34 (ortalama 23.9) yaﬂ aras›ndayd› ve gebelik haftalar› 17 ile 34 hafta aras›ndayd›. Boﬂ renal fossa insidans› tüm gebeler için %0.75 olarak bulundu. Boﬂ renal fossa bulgusu
toplam 15 fetüste gözlemlendi. Dört fetüste (%0.20) at nal› böbrek anomalisi, beﬂ fetüste (%0.25) bilateral renal agenezi, iki fetüste (%0.10) sol renal agenezi, üç fetüste (%0.15) pelvik böbrek (sa¤da bir ve solda iki tane) ve bir fetüste (%0.05) çapraz kaynaﬂm›ﬂ ektopik böbrek anomalisi mevcuttu.
Sonuç: Anhidramniyoz ile birlikte görülen BRF’nin nedeni bilateral renal agenezidir. Normal amniyotik s›v› varl›¤›nda çeﬂitli nedenlerden dolay› BRF düﬂünülmelidir ve prognoz eﬂlik eden anomalilere göre de¤iﬂebildi¤inden, prenatal tan› do¤rulu¤unu art›rmam›z gerekmektedir.

Anahtar sözcükler: Boﬂ renal fossa, renal agenezi, renal ektopi, at
nal› böbrek, düzleﬂmiﬂ adrenal bez belirtisi.

in the prenatal period.[1] The fetal urinary system can be
evaluated ultrasonographically after 11th week of pregnancy. Most of the renal anomalies can be detected in the
second trimester. Standard anatomical examination of
fetal kidneys includes evaluation of bilateral renal fossa,

Correspondence: ﬁadan Tutuﬂ, MD. Department of Radiology, Kayseri City Hospital, Kayseri, Turkey.
e-mail: sadantutus35@yahoo.com.tr / Received: April 11, 2021; Accepted: July 3, 2021
How to cite this article: Toprak E, Tutuﬂ ﬁ. Empty fetal renal fossa results of a tertiary center. Perinatal Journal 2021;29(2):148–154.
doi:10.2399/prn.21.0292005
ORCID ID: E. Toprak 0000-0002-2877-1232; ﬁ. Tutuﬂ 0000-0001-5936-5643

Empty fetal renal fossa results of a tertiary center

kidney size, the morphology of cortex, and collecting system. The fetal kidneys are located paravertebrally, just
below the fetal stomach level, and their pelvis faces the
midline. In the third trimester, cortex-medulla distinction can be made. There are adrenal glands on top of
both kidneys.[2] Renal blood flow is evaluated with
Doppler examination. When the renal anomaly is unilateral, the amount of amniotic fluid is generally normal.
Therefore, it should not be allowed to miss the diagnosis
in cases of possible unilateral renal agenesis or renal
ectopia. It should be careful with the examination of the
bilateral renal fossa and pelvic region.[3] When fetal kidneys are not observed in their normal anatomical localization in the ultrasonographic examination, this situation is called “empty renal fossa” (ERF). The frequency
of ERF in fetuses has been reported as 0.29% in pregnancies with normal amniotic fluid, and the most common cause is renal ectopia or unilateral renal agenesis.[3]
Empty renal fossa pathologies include renal agenesis,
pelvic kidney, horseshoe kidney, and crossed fused
ectopic kidney. The “lying down adrenal sign” defined
by Hoffman et al. in 1992 is observed in ultrasonography.[4] Defected migration during early embryological
development causes renal ectopia, and failure in the onset
of pronephros-mesonephros causes the absence of kidneys and ureters.[3] If ERF is present, careful evaluation of
the fetal anatomy is required to assess for associated complex anomalies including chromosomal disorders and
syndromes such as VACTERL syndrome.[5]

the biparietal diameter (BPD), head circumference (HC),
abdominal circumference (AC), and femur length (FL) of
the fetuses were measured. Biometry, amniotic fluid and
fetal anatomy were evaluated according to the
International Obstetrics and Gynecology Ultrasound
Association (ISUOG).[6] After the “lying down adrenal
sign” is detected in at least one renal fossa, the whole
abdomen and thorax were scanned axially, coronally, and
sagittally in terms of the ectopic kidney. If the kidney is
found at the pelvic region, near the bladder, the diagnosis is “pelvic kidney”. When both kidneys are fused at any
point (upper or lower pole) we diagnosed a “horseshoe
kidney”. “Crossed fused ectopic kidney” was diagnosed
when both kidneys were fused end-to-end. “Renal agenesis” was diagnosed when renal artery could not be visualized in Doppler ultrasonography and kidney could not
be observed in other possible regions. Fetuses diagnosed
with ERF were also screened in terms of accompanying
anomalies and the detected anomalies were noted.
Diagnostic weeks and gender of fetuses were specified.

Our aim is to present the anomalies included empty
renal fossa (ERF) in the ultrasonographic examination
performed in the perinatology outpatient clinic of our
hospital in 2020.

Results

Methods
Obstetric anomaly screening, obstetric ultrasonography,
and obstetric Doppler ultrasonography requests were
made in Kayseri City Hospital Perinatology Outpatient
Clinic between January 1 and December 31, 2020, and
2405 ultrasonographic examinations were performed on
1961 pregnant women, 34 of whom were twin pregnancy and the reports of the patients were analyzed retrospectively after the ethics committee approval of our hospital was obtained (decision number: 314, 18.02.2021).
All ultrasonographic examinations were performed by an
experienced perinatologist (E.T.) using Samsung HS70A
(Hampshire, UK), probe CA 1-7A. For fetal biometry,

Karyotype analysis was not recommended for cases
with a diagnosis of a pelvic kidney with ERF and crossed
fused ectopic kidney because it would not affect the fetal
prognosis. Karyotype analysis was recommended for all
other cases.
Prenatal diagnoses were confirmed by the radiologist
(S.T.) in pregnancies with delivery by postnatal ultrasonographic evaluation (Fig. 1).

Ultrasonographic examination was performed on 1961
pregnant women who were referred to the perinatology
outpatient clinic with consultation or the suspicion of
anomaly in 2020. Racial origin of 170 pregnant women
were Asian immigrants. Of the total pregnancies, 34
were twin pregnancies. Empty renal fossa findings were
observed in a total of 15 fetuses. Pregnant women were
between 13 and 34 (mean 23.9) years old and their gestational ages were between 17 and 34 weeks. Twelve
pregnancies were diagnosed at the second trimester
(between 17 and 23 weeks of gestation) and three pregnancies were diagnosed at the third trimester (between
27 and 36 weeks of gestation). Of the 15 fetuses, 10 were
female and 5 were male. The incidence of ERF was
found to be 0.75% for all pregnant women, 0.60% for
Caucasian, and 1.76% for Asian immigrants. Horseshoe
kidneys was found in four fetuses (0.20%), bilateral renal
agenesis in five (0.25%), left renal agenesis in two
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(0.10%), pelvic kidneys in three (one on the right and
two on the left) (0.15%), and crossed fused ectopic kidney (0.05%) in one.
The number of unilateral ERF cases was 6 (two left
renal agenesis, three pelvic kidneys, one crossed fused
ectopic kidney) and it was observed at a rate of 40%.
Bilateral renal agenesis was observed in nine cases (60%)
with five bilateral renal agenesis, four horseshoe kidneys.
One of four fetuses with horseshoe kidneys was
found no additional anomaly and was male. One of
other fetuses with horseshoe kidneys had anencephaly,
the other two had coexistence of neural tube defects
and hydrocephalus (Chiari 2); Also, two of them had
additional lower extremity anomaly and one had major
cardiac anomaly; all of these fetuses were female. In a
fetus with a neural tube defect, kidneys were fused
from the lower pole. Fusion was observed in the upper
pole of the remaining three fetuses with horseshoe kidneys (Fig. 2). In fetus number four mentioned in
Table 1, lower pole fusion was observed, and upper
pole fusion was observed in fetuses number one, two
and three. There were complex anomalies in fetuses
number one, two and four. While only the number one
fetus with anencephaly was evacuated, other fetuses
were delivered. The diagnosis week of fourth fetus was
realized at 36th week due to the pregnancy without follow-up. Also, in our horseshoe kidney cases, only the
number three fetus was male, the others were female.
One of the fetuses with bilateral renal agenesis had
dextrocardia, one had occipital encephalocele, and the
other had scoliosis and an echogenic focus in the heart.
No additional anomaly was observed in the other two
fetuses. All fetuses with bilateral renal agenesis had
anhydramnios. The amniotic fluid amount was sufficient in other fetuses. Four fetuses were female, only
one was male. In our cases, the number of bilateral
renal agenesis was five, and it was observed at a frequency of 33.3%. In Table 1, dextrocardia in fetus
number 8, scoliosis and echogenic focus in the heart in
fetus number 9, and occipital encephalocele in fetus
number ten were detected. No additional anomalies
were found in the others. Four were females and one
was male. Fetus number seven, male, was not evacuated by family decision, Cesarean delivery occurred
when he was 35 weeks old according to the last menstrual period. Fetus number 10 was an intrauterine exitus around four weeks after diagnosis and delivery was
immediately performed. Fetus numbers eight and nine
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Fig. 1. In sonographic image, “lying down adrenal sign” of a newborn
with a pelvic kidney is seen.

were evacuated with perinatologist recommendation
and family decision. The number of cases with unilateral renal agenesis was two and none had a left kidney.
They were both males. A persistent right umbilical
vein was detected in fetus number five and mild
hydronephrosis in the right kidney in fetus number six.
Both fetuses were born healthy.
There was no left kidney in all fetuses with unilateral renal agenesis, hydronephrosis in the other kidney
in one and persistent right umbilical vein in another

Fig. 2. The horseshoe kidney fused from the upper pole is seen.

Empty fetal renal fossa results of a tertiary center

Table 1. General characteristics of fetuses with empty renal fossa (ERF).
Fetus no

Maternal age Diagnosis (Week)

ERF reason

Accompanying anomaly

Result

Gender

1 (FN)

27

19

Horseshoe kidney
(upper pole fusion)

Anencephaly

Evacuation

F

2 (FN)

13

22

Horseshoe kidney
(upper pole fusion)

Hydrocephalus, NTD, hypoplastic
right ventricle, VSD, tricuspid valve
dysplasia, right foot talipes

Delivery
(33 weeks C/S)

F

3

24

21

Horseshoe kidney
(upper pole fusion)

None

Delivery

M

4

23

36

Horseshoe kidney
(lower pole fusion)

NTD, hydrocephalus,
food talipes

Delivery

F

5 (FN)

31

34

Left renal agenesis

Persistent right umbilical vein

Delivery (C/S)

M

6

21

21

Left renal agenesis

Right hydronephrosis

Delivery

M

7

22

23

Bilateral renal agenesis

None

Evacuation not accepted;
delivery with C/S at 35
weeks according to the
last menstrual period

M

8

31

22

Bilateral renal agenesis

Dextrocardia

Evacuation

F

9

20

18

Bilateral renal agenesis

Scoliosis, echogenic focus

Evacuation

F

10

17

17

Bilateral renal agenesis

Occipital encephalocele

Evacuation after
intrauterine exitus

F

11

21

20

Bilateral renal agenesis

None

Evacuation

F

12

29

21

Left pelvic kidney

Echogenic focus in the left ventricle

Delivery

M

13

34

27

Left pelvic kidney

None

Delivery

F

14

26

23

Right pelvic kidney

None

Delivery

F

15

20

21

Crossed fused
ectopic kidney

None

Delivery (C/S)

F

C/S: cesarean section; ERF: empty renal fossa; F: female; FN: foreign national; M: male; NTD: neural tube defect; VSD: ventricular septal defect.

fetus were accompanying, renal artery outflows were
not observed on the side of agenesis in Doppler.
There were three pelvic kidneys in our cases, and they
were observed in the left lateral in fetuses number twelve
and thirteen shown in Table 1, and in the right lateral
pelvic in fetus number 14. Fetus number 12 was male and
also echogenic focus was observed in the left ventricle of
the heart. The fetuses number 13 and 14 were female and
no additional anomalies were found in both.

trimester during the investigation of the cause of anhydramnios, seven in the second-trimester screening, and
the remaining three in the sonographic examinations at

Among our cases, fetus number fifteen in Table 1
had a crossed fused ectopic kidney and it was a twin, no
extrarenal anomaly detected. The left renal fossa was
observed empty (Fig. 3). It was a female and was delivered healthily. No anomaly was found in the other twin.
Horseshoe kidney anomaly with anencephaly and
Chiari 2 anomaly was found in two of the Asian immigrants and left renal agenesis with persistent right
umbilical vein was detected in the third pregnant.
Among the 15 fetuses with ERF, five fetuses with
bilateral renal agenesis were diagnosed in the second

Fig. 3. In the case of cross-fused ectopic kidney on Doppler ultrasonography, both renal arteries are observed on the same side.
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27, 34, and 36 weeks of gestation. A total of five fetuses were evacuated. Four of them were fetuses with
bilateral renal agenesis and the other with anencephaly
with horseshoe kidney.
Fetal karyotyping was offered in 11 cases and only
was performed in one. Fetal karyotype of fetus number
three with isolated horseshoe was normal. Genetic
analysis could not be done in other cases as their families did not want fetal karyotype.
Fetuses number one, two, and five of our 15 cases
with ERF belonged to Asian immigrants. a foreign
family. The first two had horseshoe kidneys and other
accompanying system anomalies were present. Fetus
number five had left renal agenesis and persistent right
umbilical vein. While fetus number one was evacuated,
other fetuses were delivered.
General characteristics of fetuses with ERF are
summarized in Table 1.

Discussion
An ideal method for evaluating the presence and
growth of the fetal kidneys is prenatal sonography.
Kidneys can be seen at 12 weeks of gestation. They are
located on either side of the spine in the posterior
abdomen. When no kidney is visualized in its normal
paravertebral location, the diagnosis of an empty renal
fossa is made on prenatal ultrasonography, adrenal
gland is oriented longitudinally in the renal fossa.
The most common renal fusion anomaly of the kidney is the horseshoe kidney occurring in 1 in 400
births, with twice as many in males.[7,8] Although it is
common in the postnatal period, prenatal diagnosis is
made less frequently.[9] Kidneys are fused on both sides
of the midline to contain equal amounts of renal tissue.
Kidneys frequently undergo horseshoe fusion from the
lower poles. The kidneys appear medially or anteriorly
rotated. The horseshoe kidney shape can be traced in
the coronal plane. Upper pole, both upper and lower
pole, or alternative fusions are less common.[8]
Although the horseshoe kidney clinic is silent in the
adult population and there is no increase in the risk of
tumors or urinary system stones, the risk of anomalies
is three times higher in these fetuses and is also associated with chromosomal syndromes such as Turner or
trisomy 18.[5] Boatman et al.[10] reported that complex
anomalies (mainly skeletal, cardiovascular, central
nervous system, and anorectal malformations) were
observed in almost one third of the patients with
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horseshoe kidneys in their study. In addition, the gender of the patients with accompanying anomalies were
17 male and 15 female.[10] The four horseshoe kidneys
detected in our study were found with a rate of 26.6%
among all ERF cases. Central nervous system, cardiac
and skeletal system anomalies were seen together in
75% of our horseshoe kidney cases. Since the prenatal
diagnosis of isolated horseshoe kidney is more difficult,
we think that we encountered horseshoe kidney more
frequently in fetuses with complex anomalies in our
cases. We hypothesize that it is due to the fact that
most of the pregnant women were sent to our clinic
with suspected anomaly. Contrary to the literature,
horseshoe kidney anomaly was observed three times
more frequently in female fetuses. This might be due
to the small sample size.
Renal agenesis is characterized by a congenital
absence of the kidney. Bilateral renal agenesis is
incompatible with life. Unilateral renal agenesis is 3–4
times more common than bilateral renal agenesis and
is three times more common in males.[11] Unilateral
renal agenesis can be diagnosed after ectopic kidney
and renal hypoplasia have been ruled out. Cho et al.[12]
measured and compared the anteroposterior and transverse diameter ratios of unilateral renal agenesis,
ectopic multicystic dysplastic kidney, pelvic kidney and
healthy fetus kidneys in the second and third
trimesters. Unilateral renal agenesis and ectopic multicystic dysplastic kidney were observed with compensatory hypertrophy in the third trimester compared to
normal kidneys, while compensatory hypertrophy was
not observed in the pelvic kidneys. In bilateral renal
agenesis, anhydramnios accompanies after the 16th
gestational week, the fetus bladder cannot be visualized
even if the examination is repeated. Since adrenal
glands extend towards the renal fossa in cases of agenesis, it should not be considered as a kidney by mistake.
The normal sonographic appearance of the adrenals is
observed as a small inverted “Y” or “V”, they have a
central hyperechogenic medulla and peripheral hypoechoic cortex, and they do not have a pelvis.[13] The renal
artery cannot be visualized in color Doppler examination in agenesis. Since the adrenal gland artery is significantly smaller than the renal artery, it can be distinguished by careful examination.[5] Retroperitoneal
colon segment filled with hypoechoic content filling
ERF in the third trimester may also be mistaken for a
kidney. Careful examination reveals that the corticomedullary separation is not noticed and the renal
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artery is not observed in the Doppler.[5] Since the rate
of occurrence with chromosomal anomalies and genetic syndromes in bilateral or unilateral renal agenesis
can reach up to 30%, the fetus should be examined separately in terms of accompanying anomalies.[11] In a
study by Tutuﬂ it was reported that Blake pouch’s cyst
and also corpus callosum agenesis were observed in a
patient with bilateral renal agenesis.[14] Unlike the literature, the number of bilateral renal agenesis was higher in our cases than unilateral agenesis. We think that
it is due to the fact that most of the pregnant women
were referred with the suspicion of anomaly. The fact
that both fetuses with unilateral renal agenesis were
male was consistent with the literature.[11]
Unilateral ERF is caused by the pelvic kidney at a
rate of approximately 42%[15] and its frequency is 1 in 500
to 3000 live births.[16,17] It occurs when the upward migration of the kidney towards the lumbar area is impaired
between the sixth and the tenth gestational weeks.[18] A
pelvic kidney can mimic renal agenesis in prenatal ultrasonography. When an empty renal fossa and lying down
adrenal sign are detected, possible renal locations should
be screened before the diagnosis of renal agenesis is
made. Also, in unilateral renal agenesis, hypertrophy can
be observed in the contralateral kidney even in the
intrauterine 22nd week, while the contralateral kidney
size in the pelvic kidney is within normal limits.[12] Most
ectopic kidneys are located within the bony pelvis. Hill
et al.[19] defined the pelvic kidney as ipsilateral or midline,
but Meizner et al.[20] found that postnatally opposite the
sacrum and below the aortic bifurcation. In the study
conducted by Yüksel and Batukan, 24 of 40 ERF cases
with at least one ERF and normal amniotic fluid amount
were found to have pelvic kidney and 13 had unilateral
renal agenesis.[3] In the cases in our study, our rate of a
pelvic kidney was 20% among all ERFs and its incidence
among unilateral ERFs was 50% and it was consistent
with the literature.[3,15]
A crossed fused ectopic kidney is defined as the
fusion of one kidney with its ureter crossing the midline to the other kidney. Its frequency is reported as 7.5
per 10,000 newborns.[21] There are several subtypes of
the crossed fused ectopic kidney. It can be seen as sigmoid or “S” shaped, lump shaped, “L” shaped discoid.[22] A crossed fused ectopic kidney can be isolated,
or it can be seen especially with uterine anomalies,
imperforate anus, or skeletal anomalies.[5] Jazicek et
al.[23] retrospectively analyzed 185 fetuses with ERF
between 2005 and 2015 and when they examined 10

fetuses with crossed fused ectopic kidneys, they found
a double collecting system in two cases, bilateral
hydronephrosis in one, a single umbilical artery in
four, ventricular septal defect in one, and persistent left
superior vena cava in one.
Chow et al.[15] retrospectively examined unilateral
ERF cases between 1989 and 2003 and identified 93 ERF
cases. The most common cases were renal agenesis
(47%), ectopic kidney (42%), normal localization (11%),
but no dysplastic kidney cases. They pointed out that
42% of the cases were accompanied by multisystemic
anomalies. Markov et al.[24] prospectively investigated
ERF cases between 2007 and 2010 other than bilateral
renal agenesis. They identified 9 cases of ectopic kidney
(seven of them pelvic kidney, one iliac settlement and one
crossed fused ectopic kidney) and 8 cases of unilateral
renal agenesis. While 16 of the 17 cases were isolated
anomalies, they pointed out that there was tetralogy of
Fallot and a single umbilical artery association in only
one case that resulted in evacuation. They noted that a
case with unilateral renal agenesis was diagnosed after
birth. The number of unilateral ERF cases in our study
was 6 and the number of bilateral ERF cases was 9, and
complex multisystem anomalies were observed in bilateral ERF cases. However, due to the small number of cases,
it may not be very accurate to compare.
As it is known, the frequency of congenital anomalies may differ depending on race, socioeconomic
level, geographical regions, and environmental factors,
so the rate of ERF in Asian immigrants in our study
was approximately three times higher than Caucasians.
However, this excess should not be generalized due to
the small number of our cases.
The low number of cases and the families not wanting fetal karyotype are the limitations of our study.
Diversity with a higher number of cases and association with the genetic study will shed more light on the
subject we touched upon.

Conclusion
The cause of ERF seen with anhydramnios is bilateral
renal agenesis. In the presence of normal amniotic fluid,
it should be considered that ERF may be due to various
reasons and since the prognosis may change according to
the accompanying anomalies, we must increase the accuracy of prenatal diagnosis. In our cases, the incidence of
ERF was higher according to the total number of pregnant women examined. This was attributed to the spe-
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cial-problematic cases being sent to the perinatology
outpatient clinic.
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Abstract

Özet: Fresno County, Kaliforniya’da preterm do¤umu
önlemek için 17-hidroksiprogesteron kaproat ve
di¤er giriﬂimlerden faydalanman›n önündeki engelleri
anlamak

Objective: Preterm birth is one of the leading causes of neonatal
morbidity and mortality. A history of prior spontaneous preterm
birth is a known risk factor for recurrent preterm birth. While 17alpha-hydroxyprogesterone caproate (17P) has been found in
some studies to reduce recurrent preterm birth by 34%, many
women who could have benefited from its use did not receive this
intervention. We sought to investigate the rate of and reasons for
underutilization of 17P in Fresno County, California, where the
preterm birth rate trend from 2017 and recent 2020 data showed
a significantly higher rate at 10.1% and 9.8% respectively, when
compared to the state average of 8.6% and 8.8% respectively.
Methods: We conducted a retrospective chart review of patients
who delivered at Community Regional Medical Center in Fresno
from January to December 2016, and surveys of providers and
patients, to help identify barriers to 17P utilization.
Results: After controlling for age, body mass index, interpregnancy
interval, and race/ethnicity, we determined that women who had
private insurance were 3 times more likely to have received 17P
compared to women with public insurance (adjusted odds ratio 2.97,
95% CI: 1.6–6.51, p<.001). We also found that only 23.3% of
patients eligible for 17P actually received this intervention. The surveys identified difficulty with completing the insurance approval
process and receiving the treatment within the clinically recommended timeline as primary barriers to 17P utilization.
Conclusion: This study confirmed that 17P intervention for prevention of recurrent preterm birth was underutilized and disproportionately affected patients with inadequate prenatal care and those who had
public insurance.

Amaç: Preterm do¤um, neonatal morbidite ve mortalitenin önde gelen sebeplerinden biridir. Spontan preterm do¤um geçmiﬂi, rekürran
preterm do¤um için bilinen bir risk faktörüdür. Baz› çal›ﬂmalarda 17alfa-hidroksiprogesteron kaproat›n (17P) rekürran preterm do¤umu
%34 azaltt›¤› bulunsa da, kullan›m›ndan faydalanamam›ﬂ birçok kad›na bu giriﬂim uygulanmam›ﬂt›r. Kalifroniya’daki Fresno County’deki
preterm do¤um oran› ile ilgili 2017 y›l›ndaki e¤ilimi ve yeni 2020 y›l›
verileri (s›ras›yla %10.1 ve %9.8), eyaletin ayn› y›llar için kaydedilen s›ras›yla %8.6 ve %8.8'lik verileri ile karﬂ›laﬂt›r›ld›¤›nda anlaml› bir ﬂekilde daha yüksektir. Bu nedenle Fresno County'de, 17P’nin az kullan›m›n›n oranlar›n› ve amaçlar›n› araﬂt›rmay› amaçlad›k.
Yöntem: 17P kullan›m›na yönelik engelleri tespit etmeye yard›mc› olmas› amac›yla 2016 Ocak – Aral›k aylar› aras›nda Fresno’daki
Community Regional Medical Center’da do¤um yapan hastalar›n
çizelgelerini retrospektif olarak inceledik ve hizmet sa¤lay›c›lar ile
hastalar›n kat›ld›¤› anketler yapt›k.
Bulgular: Yaﬂ, vücut kitle indeksi, gebelikler aras› aral›k ve ›rk/ etnik
köken yönünden kontrol ettikten sonra, özel sigortas› olan kad›nlar›n
devlet sigortas› olanlara k›yasla 3 kat daha fazla 17P ald›klar›n› belirledik (düzeltilmiﬂ olas›l›k oran› 2.97, %95 GA: 1.6–6.51, p<.001). Ayr›ca, 17P’ye uygun olan hastalar›n yaln›zca %23.3’üne bu giriﬂimin
uyguland›¤›n› bulduk. Anketler, sigorta onay sürecini tamamlaman›n
ve klinik olarak tavsiye edilen süre içinde tedavi alman›n zorlu¤unun
17P kullan›m›n›n önündeki ana engeller oldu¤unu ortaya koymuﬂtur.
Sonuç: Çal›ﬂmam›z, rekürran preterm do¤umun önlenmesi için
17P giriﬂiminin yetersiz ﬂekilde kullan›ld›¤›n› ve bu durumun eksik prenatal bak›m alan ve devlet sigortas› olan hastalar› orant›s›z
ﬂekilde etkiledi¤ini do¤rulam›ﬂt›r.
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Introduction
Preterm birth, defined as delivery before 37 weeks gestation, is among the leading causes of neonatal morbidity and mortality.[1] Approximately, 1 in 10 babies are
born preterm in the United States each year with annual estimated costs of $26.2 billion as was last reported in
2007, that included medical and non-medical costs.[2]
The national preterm birth rate increased from 9.57%
in 2014 to 10.02% in 2018.[3,4] According to the 2020
birth statistics data, in Fresno County, California, the
preterm birth rate has been significantly higher at 9.8%
compared to the state average of 8.8%.[5]
Risk factors for preterm birth include prior spontaneous preterm birth, multiple gestations, assisted reproductive techniques, and short cervical length.[6] African
American women have nearly double the risk of having
a preterm birth, contributory factors being racial discrimination and systemic inequality.[7] Other risk factors
include maternal infections, anemia, hypertension, diabetes, short inter-pregnancy interval, vaginal bleeding,
smoking, drug abuse, young maternal age, fetal and placental abnormalities, and psychosocial stressors.[6]
Despite these identifiable risk factors, numerous barriers
limit patients’ access to early recognition, treatments
and interventions. These barriers include but are not
limited to inadequate prenatal care, gaps in communication between providers and patients, systemic racism
and socio-cultural barriers that inhibit women from
seeking care.[8]
Progesterone has long been known to have an
inhibitory effect on uterine contractility and is thought
to play a key role in the protection of pregnancy until
term gestation. In 2003, the results of a multicenter
placebo controlled randomized trial published by Meis
et al., reported a 34 % reduction of recurrent preterm
birth with weekly 17P injections in women with a history of prior spontaneous preterm birth (SPTB).[9]
Based on these findings, the Society for Maternal-Fetal
Medicine (SMFM) and American Congress of
Obstetrics and Gynecology (ACOG) endorsed and
recommended the use of 17P for prevention of recurrent preterm birth in women with a singleton gestation
with a prior obstetrical history of spontaneous preterm
birth.[10]
Subsequently, after the completion of our study,
there has been a recent mixed evidence and controversy
regarding the effectiveness of 17P based on the PRO-
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LONG study, published in 2019. In response to the
PROLONG study results and the FDA decision, the
SMFM issued a statement in support of continued use of
17P for the high risk patient population following an
informed shared decision making between the provider
and patients. The ACOG Practice Advisory has also
endorsed the SMFM response.[11–13] In addition, a recent
SMFM statement issued in March 2021, supported and
recommended the use of 17P in women with a singleton
gestation and a history of prior SPTB between 20 and
36 6/7 weeks of gestation in response to the published
results of “Evaluating Progestogens for Preventing
Preterm birth International Collaborative (EPPPIC):
meta-analysis of individual participant data from randomized controlled trials”.[14,15]
In Fresno County, California, as elsewhere, persistent
racial health disparities exist with the highest preterm
birth rate reported in African Americans (11.9%) and the
lowest in the White population (7.7%). Moreover, while
only 5.6% of infants born in Fresno County are African
American, they represent 25.3% of infant deaths.[16]
Although the specific reason for the higher rate of
preterm delivery among African Americans in Fresno
County is unknown, underutilization of 17P intervention
for women with a history of preterm birth may play a
role.[17] Previous research has shown that less than half of
eligible women actually received the intervention.[18]
Barriers can exist at multiple levels of care that include
system barriers, provider-related barriers, and patientlevel barriers. Some of these barriers include lack of
access to early prenatal care, provider/patient’s lack of
knowledge, administration and patient-related costs,
ability for compounding, time and appointment commitments, and potential adverse reactions to the medication.[19,20] In addition, prenatal care is now being offered
by a variety of medical personnel, some of whom may not
be aware of available interventions.[18,21]
Due to the significantly increased rate of preterm
birth in Fresno County, we sought to investigate 17P
utilization and understand the barriers to underutilization of 17P among eligible women. In addition, we studied the use of other evidence-based interventions including cerclage for cervical incompetence and vaginal progesterone for short cervix. Specifically, our goals were to:
(1) understand the number of women who were eligible,
were offered, and received 17P and other interventions
and (2) understand provider, patient and system level
barriers to accessing these treatments.

Barriers to utilization of 17P and other interventions to prevent preterm birth in Fresno County, CA

Methods
We conducted a retrospective chart review of patients
who gave birth at the medical center included for our
study from January to December 2016. The medical
center studied is one of the largest Medi-Cal obstetrical
providers in the county, with approximately 5000 deliveries each year.
The data was abstracted from patient’s electronic
medical records (EMR). Due to the discrepancies and
limitations of EMR documentation of diagnosis codes
referring to prior preterm birth history, our initial
screening and review included all those with a prior
preterm delivery diagnosis code, and current preterm
delivery diagnosis code. This was done to ensure we
did not miss patients in the category of prior preterm
birth. Therefore, a total of 1294 patient’s charts that
were initially identified, screened and reviewed included prior and current preterm delivery diagnosis codes.
The detailed retrospective chart review and data
analysis included all singleton pregnancies eligible for
17P based on history of prior spontaneous preterm birth
following spontaneous preterm labor and/or history of
premature preterm rupture of membranes resulting in
preterm delivery prior to 37 weeks gestation.
Exclusion criteria applied to the sample of medical
records involved medically indicated preterm births,
multiple gestations, and fetal anomalies. Seven charts
were also excluded upon review, one due to lack of 17P
documentation and six others due to absence of current
or previous preterm birth.
The detailed data abstraction from the electronic
medical records included demographic characteristics
(maternal age, race/ethnicity, insurance provider), clinical characteristics (body mass index [BMI], interpregnancy interval, presence of short cervix), prenatal care
details (prenatal care initiation; receipt of 17P, vaginal
progesterone, antibiotics, and/or cerclage), and birth
outcomes (gestational age [GA] at delivery, infant birth
weight and Apgar scores).
In addition, in order to assess operational and structural barriers that prevent eligible women from receiving
17P and other evidence-based interventions, patient and
provider surveys were conducted. Fifteen patients who
delivered preterm during the study period were randomly selected. These women were interviewed over the
telephone by a study staff member using a scripted questionnaire.

Provider surveys were administered to prenatal care
providers, that included physicians, licensed vocational
nurses, medical assistants, nurse practitioners, and physician assistants, who were responsible for the majority of
deliveries at the medical center included in our study.
The provider survey comprised of questions about
screening for preterm birth risk and knowledge of available interventions and the process for implementation of
the prescribed interventions.
Participation in the survey component of the study
was completely voluntary, with assurance that all
responses would be anonymous and that there would be
no impact on current/future health care nor employment. Forty-one survey responses were received.
The surveys were created and screened by the
research team workgroup that included obstetrical
providers, a perinatologist, public health nurse and
maternal child health research investigators. The survey
questionnaire was constructed and modified from other
standardized surveys used across the country in similar
research about 17P or other preterm birth interventions.[22,23] Data entry was done through Qualtrics and all
surveys were analyzed using STATA (StataCorp LLC,
College Station, TX, USA) and SPSS (IBM Corp.,
Armonk, NY, USA).
Multivariate models were used to explore associations between maternal characteristics and 17P utilization. Maternal characteristics were analyzed using chisquare to identify differences between those that
received the intervention and those that did not. In addition, multiple regression was used to obtain adjusted
odds ratios for the mothers that received 17P and their
preterm birth outcomes.

Results
Out of the total 1294 women included in our chart
review, 599 (46.3%) had a history of preterm delivery,
and 695 (53.7%) had a current preterm delivery that
occurred during the study period due to the EMR documentation discrepancies in the diagnosis codes. Among
the sample of patients with history of previous preterm
delivery, 378 (63.1%) had a prior spontaneous preterm
birth and met the eligibility criteria for the 17P intervention. Maternal characteristics of women who had a
previous spontaneous preterm birth were compared by
the receipt of the 17P intervention. As summarized in
Volume 29 | Issue 2 | August 2021
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Table 1. The association between the characteristics of mothers with history of spontaneous PTD (S-PTD) and 17P intervention.
All prior S-PTD
n=378
Maternal characteristics

n

Intervention received
n=88 (23.3%)
n

%

Maternal age

Chi-square test of
independence

Intervention not received
n= 290

n*

Chi

p

378

0.082

0.774

n

%

<35 years

334

77

23.1

257

77.0

35+ years

44

11

25

33

75.0

<35 BMI

274

70

25.6

204

74.5

35+ BMI

64

17

26.6

47

73.4

Bilinmiyor

40

1

2.5

39

97.5

<18 months

164

29

17.7

135

82.3

18+ months

184

54

29.4

130

70.7

Unknown

30

5

16.7

25

83.3

AIAN

3

0

0

3

100.0

Asian

49

11

22.5

38

77.6

Black/AA

49

6

12.2

43

87.8
77.3

BMI

Short

338

IPI‡

348

Maternal race/Ethnicity

Hispanic or Latina

370

0.028

6.496

7.003

0.867

0.011

0.072

216

49

22.7

167

Native Hawaiian / PI

3

2

66.7

1

33.3

White

56

19

33.9

37

66.1

2

1

50

1

50.0

Public

321

64

19.9

257

80.1

Private

45

20

44.4

25

55.6

Out of Pocket

12

4

33.3

8

66.7

Unknown
Insurance payer

status‡

366

Prenatal care received†

368

13.404

6.297

0.0002

0.012

Yes

349

88

25.2

261

74.8

No

19

0

0

19

100.0

10

0

0

10

100.0

First trimester

231

73

31.6

158

68.4

Second trimester

62

10

16.1

52

83.9

Third trimester

13

0

0

13

100.0

Unknown

72

5

6.9

67

93.1

378

88

23.3

290

76.7

Unknown
Prenatal care

initiation‡

Total

223

10.973

0.004

*Low n or unknown categories in grey were not included in the chi-square comparisons. †Indicates significant chi-square test of independence (p<0.05) when
comparing percentages of mothers who received 17P and those who did not. ‡Indicates significant chi-square test of independence (p<0.01).

Table 1, out of these 378 eligible women, 88 (23.3%)
received 17P.

ated PNC in the second (16.1%) or third trimester when
they missed the GA window of receiving 17P (p<0.01).

In our study group, greater utilization of 17P was
noted in women who received prenatal care (n=88,
25.2%) when compared to women with no prenatal care
(n=19, 0%, p<0.05). The intervention was received more
frequently by women who initiated prenatal care (PNC)
in the first trimester (31.6%) than for women who initi-

Association of 17P treatment was higher in the group
of women who had an interpregnancy interval of 18
months or more (29.4%) compared to women who had
an interpregnancy interval of less than 18 months
(17.7%, p<0.05). In addition, the utilization of 17P was
greater in the women with private insurance (44.4%)
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Table 2. Adjusted odds ratios for the association between selected maternal characteristics with the receipt of 17P (n=358).
Maternal characteristics

aOR

95 % CI lower

95% CI upper

p-value

Maternal age 35+

1.169

0.518

2.64

0.707

BMI 35+

1.152

0.591

2.244

0.678

Short IPI <18 months

0.682

0.394

1.18

0.171

Asian

0.56

0.216

1.451

0.233

Black or African American

0.356

0.111

1.14

0.082

Hispanic or Latina

0.661

0.317

1.376

0.268

1.281

5.855

0.009

Maternal race/Ethnicity

White

REF

Insurance payer status
Public
Private*

REF
2.739

*Indicates significance at p<0.01. aOR: adjusted odds ratio; REF: reference category.

compared to those who had public insurance (19.9%,
p<0.001).
Multivariate logistic regression analysis was performed for maternal age, BMI, inter-pregnancy interval
(IPI), ethnicity, and insurance status (Table 2). Our
results show that those with private insurance are more
than twice as likely to receive 17P than those with public insurance, (aOR=2.74, 95% CI: 1.98–6.51, p=0.009).
A summary of various treatments received by mothers with a history of SPTD is shown in Table 3. Out
of the total 378 mothers who had a history of SPTD,
121 (32.0%) received one or more of the three interventions (17P, vaginal progesterone, or cerclage).
Among these, 78 (20.6%) of mothers with a history of
SPTD received 17P alone and 88 (23.3%) either
received 17P alone, 17P and cerclage, or 17P and vaginal progesterone. Only a very small percentage of
(2.7%) received 17P with other interventions. The
total number of mothers who did not receive any intervention or treatment was 257 (68.0%).
Among the 378 women who were eligible for 17P,
290 women (76.7%) did not receive 17P (Table 1). Fig.
1 shows the frequency of the multiple reasons the eligible women did not receive 17P, as documented in the
electronic medical records (n=290). The most commonly reported reasons they did not receive the intervention
included missing the eligible time frame (14.8%), treatment declined by patients (6.2%), or denial of insurance
approval (2.8%). However, 73.5% had no documented
reason or an unknown reason for not receiving the intervention in their medical records.

The process and barriers of receiving 17P, as
informed by the provider survey and chart review are
mapped out in Fig. 2. The provider survey included
multiple types of healthcare providers; physicians made
up 32% (n=13) of the sample population of providers
that were surveyed, and the remainder were other clinical staff and office managers. Provider survey responses
(Fig. 2) for not prescribing 17P for eligible women
included lack of knowledge about the intervention
(17%), patient’s late entry to care (15%), lack of adequate evidence about the effectiveness of 17P in preterm
birth prevention (5%), and patients non-compliance to
treatment (5%).

Discussion
Our study results showed that out of the total 378
women who were eligible for 17P, 76.7% (n=290) did
not receive 17P intervention. In order to obtain the full
Table 3. Intervention summary for mothers with a previous spontaneous PTD.
Intervention type

n

%

17P only

78

20.6

Vaginal progesterone only

14

3.7

Cerclage only

15

4.0

17P and cerclage

7

1.9

17P and vaginal progesterone

3

0.8

Cerclage and vaginal progesterone

4

1.1

None

257

68.0

Total

378
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Fig. 1. Reasons eligible patients (history of spontaneous preterm delivery) did not receive 17P.

benefit of 17P, eligible women have to navigate a path
that has many roadblocks related to provider, patient
and system barriers. The first step in the process that is
a major limiting factor is the identification of at-risk
mothers followed by the gestational age for onset of
prenatal care. Pregnant mothers who presented late to
prenatal care missed the window of opportunity for
interventions to be implemented. Late prenatal care
identified here as a major limiting factor has been
reported by Cross-Barnet et al., as a significant reason
for under-utilization of 17P in the Medicaid patient
population.[24] Although many studies have looked at
the efficacy of 17P in preterm birth prevention, very
few studies have looked at understanding the potential
barriers to the utilization of 17P. Effective utilization
of 17P depends on factors at various levels of care that
involves patients, providers and the healthcare system.
Barriers to utilization
Among the eligible women, 73.5% with no had no documented reason or an unknown reason for not receiving
the intervention in their medical records may indicate
incomplete documentation by providers or lack of
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detailed discussion addressing the beneficial use of 17P.
It may also indicate problems with discrepancies in the
documentation in the electronic medical records system
in use at the medical institution of study.
During the initial prenatal encounter visit, not all
patients may have been screened for preterm birth risk;
however, we only identified a small percentage of doctors who said identifying patients was a barrier (5%).
This small percentage reflects the various provider’s
practice care models in the community as once patients
are identified as high risk for preterm birth, the patients
are in majority of cases co-managed with a specialist or
referred out for prenatal care with a high risk specialist
for the remainder of their pregnancy. This alone
becomes a possible barrier for the intervention, as
provider shortages may delay the time when the patient
is first able to see the specialist provider to discuss possible interventions. Of those surveyed, 15% of providers
identified late entry to care as a barrier which was an
interesting observation as it mirrored the chart review
findings that identified 15% of the patients did not
receive the intervention due to late initiation of prenatal care.

Barriers to utilization of 17P and other interventions to prevent preterm birth in Fresno County, CA

Fig. 2. Health seeking barriers to receiving 17-OHPC.

The most frequently identified barrier in both the
provider survey and chart reviews was the lack of insurance coverage for the intervention. This was both a perceived barrier by patients opting out of the treatment
when offered, and an actual barrier for patients with
public insurance. The perception by providers was that
there were more barriers for mothers with private insur-

ance, given that some private insurance may not always
cover the treatment costs. However, in the end, those
with private insurance seem to be able to overcome barriers more than their publicly insured counterparts.
There was also a disparity for mothers with public
insurance, even though 17P intervention is covered.
There was a perception of the patients that she would
Volume 29 | Issue 2 | August 2021

161

Ladella S et al.

not be eligible. Our study results showed that, privately
insured patients were more likely to end up receiving the
intervention. These insurance barriers identified in our
study based on the feedback from our provider group
survey results is in contrast to provider barriers reported
by Danilack et al., who reported a higher percentage of
patients with public insurance received 17P intervention
compared to those with private insurance.[18]
There were system level barriers that included lack of
insurance coverage, insurance restrictions and non-user
friendly processes for obtaining prior authorization for
the eligible patients. These barriers negatively influenced provider’s level of care in optimizing the implementation of the 17P intervention. Thus, the majority of
providers seemed to have referred these patients out to
specialist care and sometimes this may have caused
undue delays in the initiation of the intervention.
Chart reviews and patient interviews gave insight
into some of the other reasons for patient barriers for the
underutilization of 17P. The reasons patients did not
receive 17P as per EMR documentation included
patients declining (6.2%), missing the eligible GA time
frame (14.9%), insurance declining (2.8%), some did not
meet eligibility criteria (1.7%) and patient non-compliance (1.1%). There were 73.5% of eligible patients who
had no documented reason for not receiving the intervention in electronic medical records once again pointing to the EMR documentation deficiency.
One of the reasons for patients’ tendency to decline
the intervention appeared to be influenced by previous
pregnancy history. Mothers who had a prior preterm
birth near term with shortened length of stay of the
neonate in the neonatal intensive care unit or those
whose newborns were not admitted to the neonatal
intensive care unit were more likely to decline the 17P.
This most likely was secondary to a patient’s lack of
knowledge and awareness that a prior preterm birth not
only increases her risk of recurrent preterm birth but
that it can occur at a more preterm gestation increasing
neonatal morbidity and mortality. Thus, there appeared
to be a general lack of perception of the significance of
17P not only in prevention of recurrent preterm birth
but also in the reduction of adverse perinatal or neonatal outcomes. These patient barriers that stem from a
lack of knowledge and awareness of the adverse longterm sequelae of prematurity is comparable to the
results published by Kalata et al., in 2019 that identified
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patient’s lack of knowledge and awareness as the leading
cause for the barriers to the intervention indicating suboptimal counselling by providers regarding the importance of available interventions for prevention of
preterm birth.[25]
Provider and patient surveys’ feedback and electronic medical records documentation also revealed other
reasons such as the hassle of weekly injections, cost to the
patients and the issues related to transportation and
childcare with the weekly clinic visits. These patient barriers identified in our study contrasts with Kalata et al.,
who reported the time commitment, specifically the
length of clinic appointments and concerns about the
safety of the 17P injection as main reasons for patients
declining the intervention.[25]

Conclusion
Our study confirmed that 17P intervention for recurrent
preterm birth prevention is significantly underutilized in
Fresno County, CA, and disproportionately affects
patients who have public insurance in addition to a high
percentage of patients with inadequate or late prenatal
care. The barriers to utilization of 17P were identified at
provider, patient and system levels. One approach to
overcome some of these barriers to 17P utilization would
be to increase provider and patient knowledge and
awareness of the adverse neonatal outcomes with
preterm birth and educate them on the available
resources for care and intervention for prevention of
preterm birth. One of the solutions to address the system
level barriers would be to streamline the insurance
authorization process and obtain a buy in from insurance
companies for initiating home nurse visits for obstetrical
care for the high-risk patients who may have difficulty
with making timely clinic visits for care and interventions.[18,24] An organized and systematic approach to
addressing these barriers with education to increase
knowledge and awareness of long-term adverse sequelae
of preterm birth across the community and system can
help reduce preterm birth rate.
Implications for Practice and/or Policy
Preterm birth has a significant negative impact on the
public health sector. Preterm birth occurs disproportionately in the lower socioeconomic population group
resulting in a significant medical expense burden for the
public assisted health insurance system.

Barriers to utilization of 17P and other interventions to prevent preterm birth in Fresno County, CA

The costs extend far beyond the immediate medical
costs as these preterm babies can have long term adverse
health issues. Development and implementation of public health policies and strategies at the community level
of care can improve outcomes and reduce societal costs.
The early recognition and detection of those at risk for
preterm birth with initiation of interventions for prevention can help reduce adverse pregnancy outcomes for the
high-risk patient populations.
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Investigation of transvaginal and transabdominal
ultrasound and bladder fullness in the evaluation of
cervical length in low-risk pregnant women
Feyza Nur ‹ncesu Çintesun

İD

Department of Obstetrics and Gynecology, Konya City Hospital, University of Health Sciences, Konya, Turkey

Abstract

Özet: Düﬂük riskli gebelerde servikal uzunlu¤un
de¤erlendirilmesinde transvajinal ve
transabdominal ultrason ve mesane dolulu¤u
incelemesi

Objective: Cervical length is an important ultrasonographic
marker used to predict cervical insufficiency and preterm labor.
Our aim in this study was to compare TA and TV cervical lengths
in three trimesters and to investigate the effect of bladder fullness
on TA measurements.

Amaç: Servikal uzunluk, servikal yetersizli¤i ve preterm do¤umu öngörmede kullan›lan önemli bir ultrasonografi belirtecidir. Bu çal›ﬂmadaki amac›m›z, transabdominal ve transvajinal servikal uzunluklar› üç trimesterde karﬂ›laﬂt›rmak ve mesane dolulu¤unun transabdominal ölçümler üzerindeki etkisini araﬂt›rmakt›.

Methods: This study was planned as a prospective cross-sectional study and low-risk pregnant women between 11–37 weeks who
presented to the hospital were included in the study. The patients
were divided into three groups according to their trimesters, and
the cervical lengths of the patients were assessed first with TA and
then TV ultrasound with a full bladder and then an empty bladder.

Yöntem: Bu çal›ﬂma, prospektif kesitsel bir çal›ﬂma olarak planland› ve hastaneye baﬂvuran ve gebeli¤in 11–37. haftalar› aras›nda olan
düﬂük riskli gebeler çal›ﬂmaya dahil edildi. Hastalar trimesterlerine
göre üç gruba ayr›ld› ve hastalar›n servikal uzunluklar›, önce dolu ve
ard›ndan boﬂ mesaneyle, önce transabdominal, ard›ndan transvajinal
ultrason ile de¤erlendirildi.

Results: The mean cervical length was 45.6±7.0 cm in firsttrimester patients, 42.8±7.0 cm in second-trimester patients, and
41.0±8.5 cm in third-trimester patients. Although TV cervical
length was longer in all three trimesters, no statistically significant
difference was found between TV and TA ultrasound with a full
bladder (p>0.05). When TA ultrasound with empty bladder and
TV ultrasound were compared, the TV measurements were found
to be statistically significantly longer in each trimester (p<0.05). It
was shown that parity number, fetal presentation, and obesity did
not affect TV or TA assessment with a full bladder (p>0.05).

Bulgular: Ortalama servikal uzunluk birinci trimesterdeki hastalarda 45.6±7.0 cm, ikinci trimesterdeki hastalarda 42.8±7.0 cm ve üçüncü trimesterdeki hastalarda 41.0±8.5 cm olarak ölçüldü. Transvajinal
servikal uzunluk üç trimesterde de en uzun olmas›na ra¤men, mesane doluyken transvajinal ve transabdominal ultrason aras›nda istatistiksel olarak anlaml› bir fark bulunmad› (p>0.05). Mesane boﬂken
transabdominal ultrason ile transvajinal ultrason karﬂ›laﬂt›r›ld›¤›nda,
transvajinal ölçümlerin her trimester istatistiksel olarak anlaml› ﬂekilde daha uzun oldu¤u bulundu (p<0.05). Parite say›s›n›n, fetal prezentasyonun ve obezitenin mesane doluyken transabdominal veya
transvajinal de¤erlendirmeyi etkilemedi¤i bulundu (p>0.05).

Conclusion: TV and TA assessment with a full bladder were found
similar in all three trimesters. TA ultrasound with a full bladder can
be safely used for cervical length measurement in low-risk patients
in every trimester.

Sonuç: Mesane doluyken transabdominal ve transvajinal de¤erlendirme, üç trimesterde de benzer bulunmuﬂtur. Mesane doluyken transabdominal ultrason, düﬂük riskli hastalarda her trimesterde servikal uzunlu¤u ölçümü için güvenle kullan›labilir.
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Introduction
Preterm birth is one of the most common causes of hospitalization during pregnancy. The incidence of preterm
labor has increased in recent years due to advanced
maternal age, assisted reproductive techniques, and the
prevalence of multiple pregnancies.[1] Accurate identification of this situation is important because prematurity is
the main cause of perinatal morbidity and mortality.[2]
Cervical length is inversely related to the threat of
preterm birth; as the cervical length gets shorter, the risk
of prematurity increases.[3] Cervical length can be measured using transvaginal (TV), transabdominal (TA) or
transperineal ultrasonography. The TA approach stands
out because of its ease of implementation and high
patient comfort, but TV sonography for cervical length
measurement has the advantage of clear visualization of
the cervix with a higher-frequency probe than in TA
sonography.

pregnant women.[1,3,8,11] There are studies stating that
bladder fullness is necessary for accurate TA assessment
because it makes the endocervical canal more visible.[12]
However, there are also studies showing that an overfilled bladder can increase the cervical length by applying
pressure on the cervix[13] or that bladder fullness does not
affect cervical length measurements.[1,14] In addition, studies investigating the effect of bladder fullness on cervical
length are still limited to a single trimester. There are
conflicting data in the literature about which method
should be preferred to measure cervical length during
pregnancy in low-risk patients and whether bladder fullness is required during the TA scans. Our aim in this
study was to investigate measurements of cervical length
using TA and TV ultrasound and the effect of bladder
fullness on TA measurements in all trimesters of pregnancy.

Methods

Studies are reporting that measurement of cervical
length with TV ultrasound is superior to TA ultrasound;
however, there is no consensus on the best approach to
cervical screening. Moreover there is conflicting data in
the literature about universal screening. While some
experts support universal screening, others claim that
cervical screening can be restricted to women with a
short cervix in the first trimester in a TA assessment.[4-7]
Considering that the sensitivity of TA assessment of cervical length in the first trimester is reported as 10% in the
presence of a short cervix,[8] some patients with a short
cervix will be missed in this method. In one study, it was
reported that TA ultrasound overestimated 57% of
patients with a short cervix (<25 mm).[9] Therefore, the
American College of Obstetrics and Gynecology
(ACOG) recommends routine cervical length scanning
with TV ultrasound at the beginning of the second
trimester for pregnant women with a history of preterm
birth.[10] Performing cervical length screening for pregnant women without prior preterm birth is controversial,
and it is recommended that practitioners who decide to
implement universal cervical length screening should follow strict guidelines.[4]

This prospective cross-sectional study was conducted on
low-risk pregnant women who presented to Konya City
Hospital between April 2021 and June 2021. Approval
for the study was obtained from the local ethics committee (Reg. no: 2021/3212]. All participants were informed
about the study and their written informed consent was
obtained. The inclusion criteria were as follows: age
between 18 and 40 years and single pregnancy between
11 and 37 weeks of gestation. Patients with placenta previa, low-lying placenta, short cervix (<25 mm) cervical
cerclage, and inserted pessary, progesterone use,
preterm birth history, and preterm birth threat during
current pregnancy were excluded from the study. The
patients included in the study were divided into three
groups as 11–14, 15–28, and 29–37 weeks of gestation. A
detailed history was taken from all patients and body
mass index (BMI) was calculated. Patients with a BMI of
>30 kg/m2 were considered obese. The gestational age of
the fetus was determined according to the last menstrual period or first-trimester ultrasound.

Although cervical length measurement with TV
ultrasound seems to be more reliable especially in highrisk patients, TA ultrasound may also be preferred if the
patient is sensitive regarding privacy or there is limited
time for examination. In the literature, TA and TV
methods were usually compared in the same trimester of

Cervical length measurements were performed according to the protocol described in previous studies.[15] In
all cases, the cervix was assessed first using TA and then
TV ultrasound. TA measurements were performed in
the supine position twice, once with a full bladder (Fig.
1a) and then with an empty bladder (Fig. 1b). The TA
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assessments of cervical length were performed using a
1–8-MHz linear curved probe, with the image of the
entire internal and external os and endocervical canal
visible in the midsagittal plane (Fig. 1a). Then, in the
dorsal lithotomy position with a 3-9–MHz transvaginal
probe, when the endocervical canal was fully visible in
the sagittal plane, the length of the cervix was measured
from the internal os to the external os with minimal
pressure on the probe (Fig. 1c). In cases where the
cervix was obviously curved, a two-line measurement of
the endocervical canal was performed. One line
between the internal os and the point of major excursion of the endocervical canal, and a second line
between this point and the external os was measured,
then the two measurements were added together (Fig.

1d). Fetal presentation (vertex/ breech) was recorded.
All measurements were performed by the same obstetrician (the author) using the same ultrasound device
(Mindray DC-70; Mindray Medical International Ltd.,
Shenzhen, China). The discrepancy between TA and
TV measurements was analyzed. In addition, the effect
of some maternal and fetal conditions such as parity
number, BMI, and fetal presentation on the cervical
measurements was compared. Lastly, the effect of bladder fullness on TA measurement in each trimester was
investigated.
Statistical analysis
A sample size calculation indicated that a minimum of 35
patients for each trimester would be required to detect a

a

b

c

d

Fig. 1. Sonographic images of cervical length measurements. (a) Transabdominal measurement with full bladder. (b) Transabdominal measurement with an empty bladder. (c) Transvaginal measurement. (d) Transvaginal two-line measurement.
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statistically significant difference in response to a p-value
of 0.05 with a power of 80%. The IBM SPSS Statistics
version 22.0 software package (IBM Corp., Armonk,
NY, USA) was used to analyze the data obtained in the
study. The normality of data distribution was tested
using histograms, the Kolmogorov–Smirnov test, and
the Shapiro-Wilk test. Repeated measures ANOVA,
dependent and independent sample t-test were used in
the analysis of the data collected in the study. Bonferoni
analysis was used for post-hoc analysis. The level of statistical significance was considered p<0.05.

Results
From a total of 110 patients, 36 patients were between
11–14 weeks of gestation, 39 were between 15–28, and
35 were between 29–37 weeks of gestation. The mean
age of the patients was 26.4±5.5 years, gravida was 3
(range 1–9), parity was 1 (range 0–5) and BMI was 27.5±
4.9 kg/m2.
Cervical length measurements according to weeks of
gestation are shown in Table 1. The mean cervical
length was 45.6±7.0 cm in first-trimester patients,
42.8±7.0 cm in second-trimester patients, and 41.0±8.5
cm in third-trimester patients. Although TV cervical
length was longer in all three trimesters, there was no
statistically significant difference between TV and TA
with full bladder measurements (p>0.05). The effect of
bladder fullness on TA cervical length measurements was
compared according to the weeks of gestation. Post-void
TA images were obtained in 97.3% of all patients. It was
not possible to obtain TA cervical length measurements
in four (11.1%) patients in the first trimester, in three
(7.6%) patients in the second trimester, and one (2.85%)
patient in the third trimester due to feasibility issues. In
terms of TA measurements among the remaining
patients, cervical length was found to be statistically significantly longer with a full bladder in all three trimesters
(p<0.05) (Table 1). In the comparison of cervical length
on TA ultrasound with an empty bladder and TV ultrasound, TV measurements were found to be statistically
significantly longer in each trimester (p<0.05).
Table 2 shows the effects of various maternal and
fetal conditions on TA and TV cervical lengths. In the
total of 102 patients after excluding the ones that were
not able to be measured, no statistically significant difference was found in the comparison of TA with a full bladder and TV cervical lengths (p=0.970). In all patients, the
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cervical length was found longer with a full bladder in the
TA approach (42.3±8.2 cm vs. 38.5±7.1 cm; p<0.001). In
the comparison of three ultrasound methods, statistically
significant difference was found in all fetal and maternal
conditions except nulliparous patients. It was found that
TA with a full bladder and TV cervical lengths were similar regardless of presentation, parity, or obesity. It was
also found that bladder fullness affected the TA approach
in all patients except nulliparous and obese ones and the
cervix was measured longer when the bladder was full in
these patients. The results for fetal presentation, parity,
and obesity showed that TV cervical length was found
significantly different from TA cervical length when the
bladder was empty. The discrepancy between the two
methods was not affected by presentation, parity or obesity (p=0.202, 0.414 and 0.570, respectively).

Discussion
In our study, we investigated the discrepancy between
TA and TV cervical length measurements in three
trimesters and the effect of bladder fullness on TA measurements. Although TV cervical length was found to be
longer in each trimester, there was no difference
between TV and TA assessments with a full bladder. It
was observed that the cervical length measured longer in
pre-void than in post-void TA assessments in each
trimester. Factors affecting cervical length measurements such as presentation, parity, and obesity did not
affect the ultrasound method.
Accurate and timely diagnosis of preterm labor
enables interventions to improve neonatal outcomes
such as antenatal steroid administration, prophylaxis for
group B streptococci, and magnesium therapy for neuroprotective effects. Short cervical length detected
before the 24th week is the strongest evidence of the risk
of preterm delivery,[16] and because the cervical effacement starts from the internal os and continues to the
caudal, a short cervix is often first diagnosed with ultrasound. By measuring the cervical length at the beginning of the second trimester of pregnancy, high-risk
patients can be identified and intervention or progesterone treatment can be decided. There are different
recommendations from international organizations
about whether cervical length screening should be universal or limited to patients with a short cervix. The
Society for Maternal-Fetal Medicine (SMFM) recommends screening singleton pregnant women with a his-
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Table 1. Comparison of cervical length measurement techniques according to the weeks of gestation.
Week of gestation
11–14 weeks

15–28 weeks

29–37 weeks

Ultrasound method

n

Mean (cm)

pa-value

p1-value

p2-value

p3-value

0.042

>0.9

0.022

0.031

<0.001

>0.9

0.003

<0.001

0.003

0.716

0.046

<0.001

TV

36

45.6±7.0

TA.bf

36

44.6±6.7

TA.be

32

41.1±5.9

TV

39

42.8±7.0

TA.bf

36

41.8±8.6

TA.be

36

37.4±7.2
41.0±8.5

TV

35

TA.bf

35

39.6±8.3

TA.be

34

37.2±7.4

pa: Among the transvaginal measurement, transabdominal measurement with a full bladder and transabdominal measurement with an empty bladder; p1:
between transvaginal measurement and transabdominal measurement with a full bladder; p2: between transabdominal measurement with a full bladder and
transabdominal measurement with an empty bladder; p3: between transvaginal measurement and transabdominal measurement with an empty bladder. Bold
values represent statistical significance (p<0.05). TA.be: transabdominal measurement with an empty bladder; TA.bf: transabdominal measurement with a full
bladder; TV: transvaginal measurement.

tory of preterm labor with TV ultrasound at 16–24
weeks, but it does not recommend universal screening.[4]
The American Society of Obstetrics and Gynecology
(ACOG) recommends screening with TV ultrasound
for high-risk patients at the beginning of the second
trimester, but it leaves universal scanning to the practitioner’s discretion.[10] The International Federation of
Gynecology and Obstetrics (FIGO) recommends routine TV cervical length scanning for all pregnant
women between 19–24 weeks.[17] Although cervical
length measurement is not routinely recommended in
the third trimester,[4] it can be used in patients with a
short cervix and in estimating the mode or time of deliv-

ery.[18] In our study, we aimed to compare cervical
lengths measured using TA and TV ultrasound during
three trimesters. Thus, we had the opportunity to investigate the effects of anatomic and positional changes
related to pregnancy in the uterus and cervix on the
ultrasound methods, separately in each trimester.
The cervix is not a static structure throughout pregnancy. With ultrasound, the appearance of the cervix
may vary according to the trimesters. In the first
trimester, the myometrium, which forms the uterine
isthmus, is hypertrophied and it appears as a continuation of the endocervical canal with ultrasound. In this
case, the cervix can be measured longer in TA ultra-

Table 2. Mean cervical lengths and discrepancy between transabdominal and transvaginal cervical assessment for each fetal and maternal condition.
Ultrasound method

TV (cm)

TA (cm)
TA (cm) Discrepancy
Bladder full Bladder empty
(cm)

pa-value

p1-value

p2-value

p3-value

p4-value

Total (n=102)

42.7±7.7

42.3±8.2

38.5±7.1

0.73±1.1

<0.001

0.970

<0.001

<0.001

-

Vertex (n=48)

40.1±7.2

40.4±8.2

36.7±7.2

-0.47±7.1

<0.001

>0.9

0.008

<0.001

0.202

<0.001

Breech (n=54)

45.0±7.5

43.9±7.8

40.2±6.6

1.73±10.2

<0.001

>0.9

<0.001

Nulliparous (n=32)

41.2±9.0

39.2±8.2

37.0±7.7

2.0±2.0

0.092

-

-

-

Multiparous (n=70)

43.4±6.9

43.7±7.8

39.1±6.7

0.2±7.2

<0.001

>0.9

<0.001

<0.001

Obese (n=27)

44.8±7.9

42.9±9.4

40.9±7.6

1.6±7.8

0.042

0.692

0.763

0.008

Normal weight (n=75)

41.9±7.5

42.0±7.7

37.6±6.7

0.4±9.3

<0.001

>0.9

<0.001

<0.001

0.414

0.570

pa: among the transvaginal measurement, transabdominal measurement with a full bladder and transabdominal measurement with an empty bladder; p1:
between transvaginal measurement and transabdominal measurement with a full bladder; p2: between transabdominal measurement with a full bladder and
transabdominal measurement with an empty bladder; p3: between transvaginal measurement and transabdominal measurement with an empty bladder; p4: comparison of the discrepancy between transvaginal and transabdominal measurement with a full bladder in each group of fetal and maternal condition. The bold
values represent statistical significance (p<0.05). TA: transabdominal measurement; TV: transvaginal measurement.
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sound.[19–21] As the week of gestation progresses, this area
forms the lower uterine segment and only the endocervical area becomes visible with ultrasound. It is important to distinguish between the isthmus and endocervical canal for accurate measurement of cervical length.
The shadow of the fetal presenting part, especially in the
third trimester, may mask the internal cervical os, and
bladder fullness or small uterine contractions may cause
a shorter measurement than the real cervical length with
TA ultrasound.[8,9]
Although some studies claimed that TV ultrasound
was superior to TA ultrasound in cervical length assessment because it was not affected by maternal obesity, the
position of the cervix or the shadow of the presenting
fetal part, other studies showed that there was no difference between the two methods. Roh et al.[1] found no
difference between TA and TV methods in cervical
length measurement in a study that was conducted on
pregnant women in the second trimester. Similarly, in
two studies that were conducted on patients in the second and third trimesters comparing TV and TA with a
full bladder, no difference was found between the two
methods.[14,22] We also found no difference between TA
assessment with a full bladder and TV assessment in all
three trimesters. The fact that the study group consisted
of low-risk patients, the bladder fullness was standardized, cervical length was measured by one practitioner,
and the superior quality of the ultrasound device may
have contributed to our results. It is known that cervical
length progressively shortens during pregnancy.[12] In
our study, we found the longest mean cervical length in
first-trimester patients and the shortest in thirdtrimester patients. As a result of literature showing that
TA ultrasound overestimates the cervix, especially in
patients with a cervix of 25 mm and shorter in the second trimester, TV ultrasound seems to be more reliable
in these patients.[8,9,13,23,24] We could not find the opportunity to evaluate patients with a short cervix because our
patient population consisted of low-risk pregnancies.
It is known that bladder fullness makes the endocervical canal more visible in TA ultrasound.[12] On the other
hand, there are studies showing that an overfilled bladder
may press and lengthen the cervix and thus lead to an
overestimation of TA cervical length measurements.[12,13]
In the study conducted by Andersen, the author reported that the feasibility of the TA approach was 46% when
the bladder was empty at 6 to 40 weeks of gestation, and
this rate increased to 96% with a full bladder.[12] In anoth-
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er study, this rate was reported 51% in third-trimester
patients and 80% in second-trimester patients.[11] In our
study, we were able to measure TA when the bladder was
empty in 97.3% of all patients. The TA cervical length
was longer with a full bladder in each trimester. In the
comparison of TV and TA ultrasound with an empty
bladder, TV cervix measurements were found longer
than in the TA approach. Based on our data and previous
studies, bladder fullness is important in TA assessments.
In the study by Roh et al., no relation was found between
the maximum vertical depth of the filled bladder and the
discrepancy between TA and TV assessment in secondtrimester pregnancies.[1] In the SCOPE study, Stone
found in nulliparous low-risk pregnancies at 19–20 weeks
that the cervix was shorter in TA ultrasound with an
empty bladder, and it was concluded that post-void TA
ultrasound was reliable even in short cervixes.[24] Similarly
in another study, no difference was found between TA
and TV cervical measurements performed with an empty
bladder at pregnant women at 31–34 weeks. The authors
stated that post-void TA ultrasound could only be performed in 51% of patients and the results could not be
generalized in every trimester of pregnancy because the
study only included third-trimester patients.[11] In our
study, we analyzed patients according to their bladder
status and both nulliparous and multiparous patients
from three trimesters were enrolled in the study. This
can explain the different results from previous studies.
Maternal and fetal conditions such as maternal age,
parity number, obesity, maternal pelvic bone structure,
fetal presentation, the relation with presenting fetal part
and the internal os, which may affect the visualization of
the cervical canal, have been studied in the literature.[1,11,12]
In a study conducted by Anderson, it was found that multiparous pregnant women had 4 mm longer cervical
lengths than nulliparous women.[12] In the study of Roh et
al., the authors showed significant discrepancies in cervical lengths between the two methods in primiparous
patients and when a fetal presenting part overlay the
internal os and when only the internal os was visible on
TA ultrasound.[1] Regarding the feasibility of the TA
technique, it has been shown that in third-trimester pregnancies, it was less likely to measure cervical length on
TA ultrasound in cases with a vertex fetal presentation.[11]
In our study, we found a significant difference among the
three methods in different maternal and fetal conditions.
In post-hoc analysis, it was found that the cervical length
was measured significantly shorter with TA ultrasound

Transvaginal and transabdominal ultrasound and bladder fullness in the evaluation of CL in low-risk pregnant women

when the bladder was empty. We found no significant
difference between the TV and TA with a full bladder
according to the presentation, parity, and obesity.
Although the cervix was measured longer in multiparous
patients compared with nulliparous patients in both
methods, no statistically significant correlation was
revealed. There are studies in the literature that support
our result that there is no relationship between parity and
cervical length.[25,26] In all patients, except nulliparous
patients and those with obesity, the cervix was measured
longer in the TA assessment when the bladder was full
compared with when the bladder was empty. The low
feasibility of measuring the cervix with TA ultrasound in
patients with obesity and shorter cervixes of nulliparous
patients compared with multiparous patients may have
affected our results. Factors that cause the cervix to be
measured incorrectly in cervical length measurements are
situations such as excessive pressure on the ultrasound
probe during measurement, the presence of uterine contractions, and the inability to differentiate the lower uterine segment from the cervix in first trimester pregnancies.
In our study, the measurements were conducted by a single practitioner using the same technique and the study
group consisted of low-risk patients. This may have
caused the cervix to be optimally measured and caused
the lack of difference between the two methods.
Our study has some strengths and limitations.
Measurements were conducted by the same person,
which eliminated interobserver variations. The feasibility of the TA approach with an empty bladder was high
in this study compared with previous studies. Also, the
study group consisted of patients from every trimester.
The investigation of the effect of bladder fullness and
various maternal/fetal conditions with both TA and TV
ultrasound are the strengths of this study. This study was
conducted on a small number of patients and it was a
single center’s experience. Also, we could not compare
the methods in patients with short cervixes.

Conclusion
TA ultrasound can be reliably preferred in low-risk
pregnant women in evaluating cervical length.
Afterwards, measurements can be performed using TV
ultrasound. This stepwise approach seems more beneficial and applicable for both patients and physicians.
Bladder fullness is important in TA assessments of cervical length.
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Abstract

Özet: COVID-19 nedeniyle maternal ölüm:
Tedavi s›ras›nda herhangi bir de¤iﬂiklik oldu mu?
Olgu sunumu

Objective: We present a case of maternal death due to COVID-19
and aimed to review our COVID-19 management strategies during
pregnancy and changing strategies at different times of the epidemic through the present case.

Amaç: COVID-19 nedeniyle maternal ölüm gerçekleﬂen olgumuzu, gebelik s›ras›nda COVID-19 yönetimindeki stratejilerimizi ve
epideminin farkl› dönemlerindeki de¤iﬂen stratejileri de¤erlendirmek amac›yla sunmaktay›z.

Case: Our patient was 35 years old, gravida 2, parity 1, 28 weeks
pregnant, who admitted to the emergency service of our hospital for
the first time with the complaints of severe dry cough, respiratory
distress, fever, abdominal pain and vomiting, with suspected
COVID-19. She was admitted to the delivery room. As the oxygen
need increased within hours and the oxygen saturation decreased to
60%, the patient was intubated 21 hours after hospitalization and
was admitted to our second level adult intensive care unit. Due to
the development of fetal distress 1 hour after intubation, the patient
was taken to emergency cesarean section. Four days after the operation, the patient died due to cardiopulmonary arrest in the 3rd level
intensive care unit of the hospital where she was transferred.

Olgu: Hastam›z 35 yaﬂ›nda, gravida 2, parite 1 ve gebeli¤in 28.
haftas›nda ﬂiddetli kuru öksürük, respiratuvar distres, ateﬂ, abdominal a¤r› ve kusma ﬂikayetleri eﬂli¤inde COVID-19 ﬂüphesiyle
hastanemizin acil servisine ilk kez baﬂvurdu. Do¤umhaneye al›nan
hastan›n oksijen ihtiyac› saatler içinde artt›¤›ndan ve oksijen satürasyonu %60 azald›¤›ndan, olgu hastaneye yat›ﬂ›ndan 21 saat sonra entübe edildi ve ikinci seviye yetiﬂkin yo¤un bak›m ünitesine yat›r›ld›. Entübasyondan 1 saat sonra fetal distresin ortaya ç›kmas›
üzerine hasta acil sezaryene al›nd›. Hasta, operasyondan dört gün
sonra transfer edildi¤i hastanenin üçüncü seviye yo¤um bak›m
ünitesinde kardiyopulmoner arrest nedeniyle kaybedildi.

Conclusion: This report demonstrates that COVID-19 can be
severe in a pregnant woman, that the importance of early diagnosis
and treatment, the difficulties of clinical management in case of progression of the disease, and ultimately, the maternal and neonatal
consequences can be devastating.
Keywords: COVID-19, pregnancy, maternal death.

Introduction
Since Coronavirus 2019 (COVID-19) infection caused
by SARS-CoV-2 was first identified in Wuhan,
China’s Hubei province in December 2019, the disease
has become global with the general increase in the

Sonuç: Olgumuz, COVID-19’un gebelerde ciddi sonuçlar› olabilece¤ini, erken tan› ve tedavinin önemini, hastal›¤›n ilerlemesi durumunda klinik yönetimin güçlüklerini ve son olarak maternal ve
neonatal sonuçlar›n y›k›c› olabilece¤ini göstermektedir.

Anahtar sözcükler: COVID-19, gebelik, maternal ölüm.

number of cases all over the world.[1] Indeed, following
these increases in number, the World Health
Organization has declared COVID-19 as a pandemic
on March 11, 2020.[2] According to the NIH’s
COVID-19 management guideline, adults with SARS-
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CoV-2 infection are categorized as asymptomatic or
presymptomatic infection, mild illness, moderate illness, severe illness and critical illness in terms of the
severity of the disease.[3]

the high suspicion of COVID-19. It was understood
that the patient left the hospital, and refused the thorax
CT scan and medical treatment because of the fear of
harming her baby.

During pregnancy, physiological changes such as
decreased functional residual volume, elevation of the
diaphragm, mucosal edema in the respiratory tract and
altered cellular immune system may lead to increased
susceptibility to viral infections and adverse consequences.[4]

Upon increasing symptoms, the general condition of
the patient, who applied to our hospital's obstetrics
emergency service on April 06, 2020, was moderate,
conscious, cooperative, blood pressure: 120/70 mmHg,
pulse: 92 beats/min, fever: 37.5°, respiratory rate:
18/min, saturation O2: 93%. There was no rebound or
defense in the abdominal examination. The patient did
not have diarrhea, loss of smell and taste among the
other signs of COVID-19 disease. Bilateral widespread
crepitant rales were detected in lung sounds on auscultation. Biometric measurements in ultrasonography performed to evaluate fetal status were compatible with 28
weeks of gestation, fetal cardiac activity was present,
breech presentation was present, amniotic fluid index
was 12 cm, placenta localization was posterior, and estimated fetal weight was 997 gram. There was no
detached area in the placenta. Antepartum fetal electronic heart rate monitoring was performed with nonstress test (NST) for fetal well-being and it was observed
to be reassuring. Cervical dilatation, softening and
bleeding were not detected in the bimanual examination.

The most recent data from Centers for Disease
Control and Prevention (CDC) show that pregnant
women with COVID-19 are more likely to be hospitalized, admitted into the intensive care unit, and intubated.[5] However, despite all this information, the lack of
sufficient data on the effects of coronavirus infections
during pregnancy limits the counseling and treatment
of these patients. In this report, we present a 3rd
trimester COVID-19 case who had applied to our hospital's obstetrics emergency clinic on 06 April 2020 following the first COVID-19 case in our country on 11
March 2020, and who could not be saved, despite all
the interventions.

Case Report
The patient was; 35 years old, gravida 2, parity 1, living
1 (normal vaginal delivery), 28 weeks pregnant with suspicion of COVID-19, who admitted to our hospital’s
emergency department for the first time with complaints of severe dry cough, respiratory distress, fever,
abdominal pain and vomiting. She was admitted to the
maternity ward. There was no chronic illness, allergy,
smoking and alcohol habits in her medical history. The
patient was a foreign national (Indonesian) and his husband was Turkish. It was learned that the patient
entered our country from Indonesia 15 days ago. In the
history of her, there were 38° fever, weakness, cough,
respiratory distress, abdominal pain and vomiting complaints. It was learned that she was admitted to a multidisciplinary hospital 15 days ago with these complaints
and was hospitalized due to possible COVID-19 pneumonia and pregnancy.
It was learned that the quantitative reverse transcription polymerase chain reaction (qRT-PCR) (BioSpeedy @ COVID-19 RT-qPCR, Istanbul, Turkey) test
result of the patient was negative and that thorax computed tomography (CT) was planned for her only due to

174

Perinatal Journal

Laboratory test results at the patient’s hospitalization
are shown in Table 1. PA lung radiography was performed in the pregnant who was scheduled for thoracic
CT, when she refused CT. Ground-glass opacities and
dense areas of infiltration were observed in the middlelower zones of the left lung on PA chest radiography.
Cardiothoracic ratio was observed as increased (Fig. 1).
The patient, who was followed up for vital signs
(heart rate, rhythm, respiratory rate, blood pressure,
body temperature, sat O2), was consulted to the infectious diseases specialist on the same day, together with
clinical findings and examination results. After consultation, 5 L/min oxygen therapy and medical treatment was
initiated with a surgical mask on the nasal oxygen cannula for the patient who was diagnosed with possible
COVID-19. Hydroxychloroquine sulfate 400 mg
(Plaquenil®) twice daily p.o., oseltamivir 75 mg
(Enfluvir®) twice daily p.o., azithromycin 500 mg
(Azitro®) once daily p.o. was added to the medication of
the patient, along with meropenem 1 g vial intravenous
three times a day, for bacterial infection prophylaxis.

Maternal death due to COVID-19: is there anything that changed during the treatment?

Table 1. Laboratory tests of the patient.
6.04.20201

7.04.20202

7.04.20203

07.04.20204

11.04.20205

Reference values

Hg g/dL

10.1

9.3

9.5

9.60

8.60

11–18

Hct %

31.5

28.1

31.1

30.90

28.50

32–54

WBC 103/mm3

17.53

18.30

24.68

27.51

19.87

4–11

Neutrophil %

85.4

85.1

89.1

89.20

92.40

42–75.2

Eosinophil %

0.00

0.80

0.80

0

0.10

0–5

Basophil %

0.6

0.5

0.8

0.6

0.80

0–3

Lymphocyte %

8.3

9.0

6.5

6.70

4.30

20–51.1
1.7–9.3

Monocyte %

5.7

4.6

3.6

3.5

2.40

MCV

86.6

88.4

88.5

89.80

93.60

78–99

MCH

27.8

27.3

27.0

28.00

28.20

24–33

MCHC

32.1

30.9

30.5

31.20

30.20

29–37

RDW

14.1

14.1

14.1

14.40

15.30

9–28

MPV

8.4

8.6

8.6

8.5

9.30

6.4–11

10.33

9

9

13

22

0.0–3.13
130–400

NLR
Platelet 10 /mm

348

449

449.000

409.000

271.000

D-dimer μg/ml

1.16

2.45

3.48

3.91

17.45

0–0.5

Ferritin ng/ml

196.6

210

218

260

172

4.63–204

Troponin I ng/ml

0.09

0.102

0.160

0.247

0.086

0.0138–0.0175

Fibrinogen mg/dL

450

489

477

460

490

>150

CRP mg/dl

10.23

10.82

12.51

13.23

12.21

0–0.5

Procalcitonin ng/mL

3

3

0.46

0.48

0.51

0.55

Aspartate aminotransferase U/L

58

58

48

48

55

0–34

LDH U/L

559

702

673

590

603

90–250

Blood urea nitrogen mg/dL

3.7

4.6

3.3

3

2.6

9–23

Creatinine mg/d

0.7

0.65

0.64

0.6

0.63

0.5–1.1

Direct bilirubin mg/dL

0.37

0.35

0.37

0.39

0.42

0–0.5

Total bilirubin mg/dL

0.5

0.52

0.5

0.55

0.69

0.2–1.2
70–109

Glucose mg/dL

<0.05

98

98

133

148

118

Albumin g/dL

2.96

2.34

2.48

2.82

2.95

3.5–5.2

PT sec

18.20

13.50

15.4

13.7

15.2

10.0–15.5

INR

1.35

0.99

1.14

1.01

1.04

0.85–1.2

65

101.00

82

98

102

70–130

pH

7.35

7.26

7.21

7.13

7.02

7.35–7.45

Prothrombin time %
Arterial blood gas

pCO2 mmHg

30.60

30.50

50.5

35

95

35–45

pO2 mmHg

69.5

154

74.8

88

48

80–100

HCO3 mEq/L

18.2

14.7

17.9

15.4

30.3

24±2

sO2 %

95.3

99.5

93.2

64

78

97–98

FO2Hb %

93.4

98

91.6

94

77

Glucose in arterial blood mg/dL

111

86

137

116

138

Lactate in arterial blood mmol/L

1.7

0.5

0.8

0.7

2

1Examinations

2Post-intubation

of the patient on the day of hospitalization;
examinations of the patient;
tions in 3rd Stage ICU admission; 5Final examinations in the 3rd Stage ICU.

3Post-operative

examinations of the patient;

70–100
1–1.5
4First
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+ 2×600 mg maintenance po, methylprednisolone
(Prednol®) 40 mg IV and enoxaparin sodium (Clexane®)
6000 anti-Xa IU subcutaneous once a day started. The
APACHE score of the patient was 25 and the expected
mortality rate was 53.3%.

Fig. 1. PA chest radiography of the patient.

Drug selection in medical treatment was made according to our national treatment guideline. The fetus was
followed up by continuous electrocardiotachography
against the possibility of sudden fetal loss.
She was taken to the intensive care unit due to the
sudden decrease in oxygen saturation at the end of the
21st hour following hospitalization. Consciousness was
determined as confused, Glasgow coma scale: 14, sPO2
60% (under 10 lt/min oxygen), respiratory frequency
45/min, blood pressure 110/70 mmHg, pulse 130/min,
diuresis 100 cc/hour oxygen within minutes. As the saturation decreased to 60% and the respiratory rate was
24 per minute, the decision of intubation was made and
the patient was transferred to a multidisciplinary hospital with a tertiary intensive care unit (ICU). Lopinavir
200 mg / ritonavir 50 mg (Kaletra®) 200 mg twice daily
p.o. was added to the treatment. FiO2 of the intubated
patient was 100%, PEEP 10, VT 480 ml, respiratory
frequency 20/min, sPO2 85%. Emergency caesarean
section was performed for the patient due to fetal distress 1 hour after intubation. 1100 gram baby girl was
delivered. The baby was resuscitated by the neonatal
team when the APGAR score was 0 in the first minute.
The newborn whose saturation gradually reached the
target value was transferred to our hospital’s neonatal
intensive care unit (NICU). In the patient who did not
develop peroperative and postoperative obstetric complications, postoperatively Kaletra® treatment was discontinued and favipiravir (Avigan®) 2×1600 mg loading
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The patient, who was evaluated as maternal ARDS
with clinical, radiological, laboratory and blood gas
parameters, was transferred to the 3rd level adult intensive care unit of a multidisciplinary hospital after cesarean section. Here, her treatment was reorganized by
adding linezolid (Linezone®) 600 mg twice a day to the
patient’s current treatment. It was learned that the PCR
test result obtained in our hospital was positive. Despite
all supportive treatments and maximal ventilator support, the patient developed cardiopulmonary arrest on
the 4th postoperative day, and cardiopulmonary resuscitation (CPR) was performed for 40 minutes, but the
patient did not respond to CPR, and thus, was accepted
as exitus. The newborn, whose SARS-CoV-2 qRT-PCR
analysis was negative, unfortunately was also accepted as
exitus on the postpartum 3rd day, due to prematurity
and acute respiratory distress syndrome.

Discussion
Although we have limited information about COVID19 during pregnancy, this infection has been associated
with maternal complications such as premature rupture
of membranes, preterm labor, preeclampsia, gestational diabetes, hypertension, and neonatal complications
such as asphyxia and perinatal death.[6] In addition, it
has been reported in some publications that cesarean
delivery rates in pregnancies complicated by SARS
CoV-2 infection are increased compared to the general population.[7]
Mortality rates vary by country and the severity of
the disease in COVID-19 case series. While
Lumbreras-Marquez et al. reported a 2.3% case fatality rate in pregnant women with COVID-19 in
Mexico;[8] in a study from Iran, maternal death was
reported in 7 of 9 pregnant women with severe
COVID-19 infection.[9] In a systematic review and
meta-analysis including 11,580 pregnant women with
confirmed or suspected COVID-19 diagnosis, pneumonia developed in 49%, severe disease in 13%,
admission to adult intensive care unit in 4%, invasive
ventilation in 3%, 0.8% extracorporeal membrane oxy-

Maternal death due to COVID-19: is there anything that changed during the treatment?

genation (ECMO) has been reported.[10] In this metaanalysis, maternal mortality rate was reported as 0.6%.
While most infected mothers (>90%) recover before
delivery;[10] rapid multiorgan failure and consequently
maternal death can be seen in a small number of pregnant women.[11] It has been reported that preterm birth
rates are higher in pregnant women with COVID-19
compared to pregnant women without COVID-19
infection.[10]

suggested that early initiation of antiviral therapy is
more beneficial. However, as months have passed since
the outbreak, data from randomized trials have shown
no benefit with either hydroxychloroquine or chloroquine administration.[15] Moreover, it has been shown
that this drug caused maternal cardiac side effects (such
as QT prolongation).[15] Thus, hydroxychloroquine has
now been removed from our national COVID-19
treatment guide prepared by our Ministry of Health.

In our country, according to the current data of the
Ministry of Health, the mortality rate in pregnant
women infected with SARS-CoV 2 was reported as
2.63%.[12]

Since most trials of COVID-19 treatment exclude
pregnant women, the clinical uses of some drugs
remained for research purposes. These include remdesivir, systemic steroids, and plasma.[16] However, in the
United States, two studies at the University of
Pennsylvania are currently investigating the effects of
plasma in pregnant women diagnosed with COVID19.[15] We did not have a chance to use remdesivir in the
pregnant woman in our case, because at that time it was
not available in our country. However, Remdesivir has
been available in our country since the last month, and
is used by COVID-19 patients. We think that early
treatment is effective in preventing the progression of
the disease and maternal loss. Since favipiravir could
not be used in pregnant women, favipiravir could only
be started in the postoperative period in our case.
However, in the postoperative period when the disease
entered irreversible cascade, favipiravir was insufficient
to provide the healing effect. In addition, we think that
anticoagulant treatment was started on time and at an
effective dose for steroid treatment and thromboembolism prophylaxis in our case.

Although we have limited information about
COVID-19 during pregnancy, this infection has been
associated with maternal complications such as premature rupture of membranes, preterm labor, preeclampsia, gestational diabetes, hypertension, and neonatal
complications such as asphyxia and perinatal death.[6,13]
While pregnancy and childbirth often do not increase
the risk of being infected with SARS-CoV-2, pregnancy may worsen the clinical course of COVID-19 compared to non-pregnant individuals of the same age.
The presence of diabetes mellitus during pregnancy,
chronic hypertension, increased body mass index, and
being older than 35 years have been associated with
severe COVID-19 infection.[10]
Nowadays, routine thoracic CT scan is not performed for the diagnosis of COVID-19 in pregnant
women before hospitalization. However, CT scanning
is recommended for symptomatic patients who are
hospitalized in the presence of clinical indications. As a
matter of fact, our case would have had a chance to survive with early diagnosis and treatment had she not
refused thoracic CT and treatment.
Currently, there is no specific treatment or coronavirus-specific vaccine for COVID-19 with proven
safety and efficacy.[14] The use of treatment options
based on data from randomized controlled trials
appears to be safer. However, due to the urgency of our
situation and the limited scientific data, some drugs
such as hydroxychloroquine were used for the coronavirus, especially at the beginning of the pandemic. As
can be seen in our report, we used hydroxychloroquine
sulfate and lopinavir / ritonavir combination in our
case initially for treatment purposes. The data we
obtained from previous SARS and influenza infections

Conclusion
While this case highlights the clinical course of COVID19 infection in a pregnant woman, the importance of
early diagnosis and treatment, and the risk of feto-maternal loss in delayed diagnosis and treatment; it emphasizes
that treatment approaches may change during the epidemic process and the importance of updating.
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