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Abstract
This recommendation document follows the mission of the World Association of Perinatal Medicine (WAPM) in collaboration with the
Perinatal Medicine Foundation (PMF). We aim to bring together groups and individuals throughout the world for precise standardization
to implement the ultrasound evaluation of the fetus in the first trimester of pregnancy and improve the early detection of anomalies and the
clinical management of the pregnancy. The aim is to present a document that includes statements and recommendations on the standard
evaluation of the fetal anatomy in the first trimester, based on quality evidence in the peer-reviewed literature as well as the experience of
perinatal experts around the world.
Keywords: Fetal anatomy, first trimester, ultrasound, guideline.

Correspondence: Cihat ﬁen, MD. Department of Obstetrics & Gynecology, Memorial Bahçelievler Hospital, Adnan Kahveci Bulvar›, No 227, 34180
Bak›rköy, Istanbul, Turkey. e-mail: csen@perinatalmedicine.org / Received: March 5, 2022; Accepted: March 23, 2022
How to cite this article: Volpe N, ﬁen C, Turan ﬁ, Sepulveda W, Khalil A, Rolnik D, De Robertis V, Volpe P, Gil MM, Chaveeva P, Dagklis T, Pooh RK,
Kosinski P, Cruz J, Huertas E, D’Antonio F, Calvo JR, Markova AD. First trimester examination of fetal anatomy: clinical practice guideline by the World
Association of Perinatal Medicine (WAPM) and the Perinatal Medicine Foundation (PMF). Perinat J 2022;30(2):87–102. doi:10.2399/prn.22.0302001
ORCID ID: N. Volpe 0000-0003-4209-5602; C. ﬁen 0000-0002-2822-6840; ﬁ. Turan 0000-0003-0919-6487; W. Sepulveda 0000-0002-3856-574X;
A. Khalil 0000-0003-2802-7670; D. Rolnik 0000-0002-2263-3592; V. De Robertis 0000-0003-0196-0671; P. Volpe 0000-0002-1492-8868;
M. M. Gil 0000-0002-9993-5249; P. Chaveeva 0000-0002-8041-2181; T. Dagklis 0000-0002-2863-5839; R. K. Pooh 0000-0002-1527-4595;
P. Kosinski 0000-0003-3812-7560; J. Cruz 0000-0001-6002-9022; E. Huertas 0000-0002-9851-8419; F. D’Antonio 0000-0002-5178-3354;
J. R. Calvo 0000-0002-3543-3063; A. D. Markova 0000-0002-7011-9205

Volpe N et al.

Introduction
From aneuploidies screening to first trimester
fetal anatomy
The window of 11+0–13+6 weeks of gestation provides
a great opportunity to evaluate the accurate dating and
the risk of fetal aneuploidy. Although it gives us an
excellent opportunity to look for basic anatomical
landmarks at early ages, the major focus of the 11+0 to
13+6 weeks scan has been on aneuploidy screening.[1]
First trimester combined screening has been proposed
and established in different countries as an accurate
and reproducible method to select a population of
fetuses at high risk for chromosomal abnormalities.[2,3]
Such screening is based on the combination of several
parameters, including the nuchal translucency (NT)
obtained by a targeted ultrasound scan performed at
11+0 to 13+6 weeks.[1,3] The NT measurement reproducibility relies on a strict methodology and a welldefined certification and auditing system. The number
of certified operators has been increasing in the last
few years, witnessing a significant diffusion of the firsttrimester scan worldwide. The consequent improvement of operators’ skills in first-trimester ultrasound,
the increased knowledge of early fetal anatomy, the
association between increased NT and fetal structural
abnormalities,[4–8] and the improving ultrasound technology allowing higher image resolution (software and
hardware implementations, availability of the transvaginal probes), have led to increased detection of fetal
structural anomalies already in the first trimester.[5,9–17]
A recent systematic review[18] has shown an estimated
detection rate of fetal structural abnormalities in the
first trimester, ranging between 32% and 61%, according to the type of anomalies and population characteristics. In particular, the detection rate seems higher
when focusing on major anomalies than all types of
anomalies (about 46% vs. 32% detection rate), and
even higher when scanning a high-risk rather than an
unselected population of pregnant women (61% detection rate of structural anomalies). Such figures seem to
be widely variable in the literature according to different factors, such as operator skills (experience, training,
knowledge of fetal embryology or use of indirect ultrasound markers of anomalies),[5,15,16,18–31] gestational age at
the time of examination,[28] route of ultrasound (transvaginal [TV] or transabdominal [TA]),[21,25,28,31] or time
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allocated for the scan.[16,22,24,27,28,31] However, most of the
studies show exceedingly higher detection rates for
specific fetal organ system anomalies, such as major
brain structural defects (acrania, alobar holoprosencephaly, cephalocele), major anterior wall defects
(exomphalos, gastroschisis), and pathological bladder
dilation (megacystis), leading to the definition of such
anomalies as “always detectable” already in the first
trimester.[5,16] The increasing detection rates of fetal
structural anomalies in the first trimester, with few of
them considered almost always detectable, together
with the establishment in different settings of a firsttrimester routine ultrasound evaluation due to the diffusion of the aneuploidy screening, seems to justify the
implementation of a fetal anatomical ultrasound survey
at such gestational age.[32]
Implementing the first trimester ultrasound
evaluation of fetal anatomy
The systematic review from Karim et al. has shown a
significant improvement of detection rates for fetal
structural abnormalities when scanning high-risk
fetuses and using an anatomical protocol with standard
sonographic views.[18]
Several ultrasound findings have been described as
potential markers of fetal structural abnormalities. For
example, an increased fetal NT is associated with fetal
aneuploidies or genetic syndromes and structural
abnormalities, reported in about 10% of cases with
NT>99th percentile.[4] Moreover, increased NT and
fetal tricuspid regurgitation and ductus venosus flow
abnormalities have been associated with fetal major
structural cardiac defects.[8,33] Recently, the ultrasound
appearance of cranial posterior fossa (CPF) structures
has been described as three anechoic spaces just above
the occipital bone, in the same midsagittal view
obtained to measure the fetal NT. An abnormal
arrangement of such spaces (visualization of only two
spaces rather than three or abnormal ratio between the
width of the anterior space and the two posterior ones)
is predictive of open spina bifida, or cystic abnormalities of posterior fossa.[5,34–44] Therefore, such findings
could be considered ultrasound markers of fetal structural abnormalities, allowing the selection of a highrisk population of fetuses deserving a thorough ultrasound evaluation.
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Adopting an anatomical protocol with standard
sonographic views also seems associated with higher
detection rates for fetal structural anomalies,[18] even if
different protocols have been described in the literature.[5,15,16,45–48] In 2013, a comprehensive first-trimester
anatomic protocol has been proposed[48] combining the
data from four different studies,[49–52] suggesting a list of
fetal structures to be evaluated in the first trimester,
and briefly describing their normal appearance, with
only a few details about the methodology to obtain an
adequate ultrasound evaluation. Moreover, the same
guideline remarked that the second-trimester scan
remains the standard of care for fetal anatomical evaluation. However, as mentioned, the detection rate of
fetal structural anomalies in the first trimester has been
increasing in the last few years, together with the
advances of ultrasound technology and image resolution, with few fetal defects almost always detectable
before 14 weeks. Therefore, the time has probably
come to offer a standardized evaluation of the fetal
anatomy in the first trimester, rather than limiting the
assessment to ultrasound markers, as establishing normal fetal anatomy should be one of the aims of pregnancy care.
The detection of a fetal structural anomaly or an
abnormality on the ultrasound views provided as standard anatomical protocol should prompt the referral
for a detailed evaluation of the fetal anatomy. The
diagnostic anatomical survey should include additional
views and a more detailed assessment of the fetal structures, performed by perinatal expert, in optimal conditions (adequate ultrasound machine, time allocated to
the examination, route of examination). A referral center would represent the ideal setting for a thorough
evaluation for the diagnosis and management of fetal
structural abnormalities, including further genetic testing or imaging, appropriate multidisciplinary counseling and possible treatment.
The concept of anatomical evaluation for
diagnosis in referral centers
One of the first published first trimester anatomic protocols[48] included structures suggested for routine ultrasound evaluation and some optional ones (face features,
four chambers of the heart, bladder, kidneys, hands and
feet, and three-vessel cord), therefore creating at least

two levels of the anatomic survey: a basic, including the
evaluation of suggested structures and a more detailed
one, including also optional structures. However, the
prerequisites of the two approaches have not been
described.
The concept of different levels of anatomic evaluation includes different aspects:
• Advanced vs. basic training (what you are trained to
do), involving the type of training, the corresponding certification of trainees, and the expertise by
accumulating experience.
• Routine vs. expanded anatomic protocol (what you
are expected to do) is based not only on the difficulty and time required to obtain specific views of the
anatomic structures but also on the possibility of
detecting the corresponding abnormalities in the
first trimester.
Different protocols comprising a more or less
extensive assessment of fetal anatomy have been proposed over the last years.[5,15,16,45–48] As mentioned, the
choice of the structures and views to include is not necessarily related to the level of the sonographer’s expertise but could also be based on cost-effectiveness studies
or other considerations. To be more precise, an examiner may be capable of performing a detailed anatomic
evaluation. Still, the protocol may not require a thorough examination for reasons such as limited time for
the ultrasound evaluation or as a part of a national
strategy based on cost-effectiveness studies or studies
on maternal anxiety. In general, the aim of a routine
ultrasound anatomical evaluation should be to establish
normal fetal anatomy, whereas a referral center is
expected to provide diagnostic definition of fetal structural anomalies, such as further testing (if required)
and management.
According to the American Institute of Ultrasound in
Medicine (AIUM), the specialized diagnostic examination
is an extension of the standard sonographic fetal assessment described in the AIUM-ACRACOG-SMFM-SRU
Practice Parameter for the Performance of Standard
Diagnostic Obstetric Ultrasound Examinations and the
American College of Obstetricians and Gynecologist
practice bulletin ‘Ultrasound in Pregnancy’.[53] The
detailed obstetric ultrasound examination in the late first
trimester is an indication-driven examination for women
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at increased risk of fetal abnormalities that are potentially detectable at such gestational age. In particular, a targeted early echocardiography could be performed for
fetuses at high risk for congenital heart defects (maternal history, ultrasound markers of cardiac anomaly, suspected defect at the routine scan).[54–56] Similarly, indirect ultrasound signs of central nervous system anomalies or suspected defects at the routine anatomic survey
could be the indication for a targeted early neurosonogram.[42,57,58] Performance and interpretation of diagnostic examinations require adequate training, knowledge,
imaging skills, and the ability to communicate the findings to the patient and referring physician effectively
and appropriately. Thus, the performance of a detailed,
advanced first-trimester ultrasound examination should
be rare outside referral practices with special expertise
in identifying and diagnosing fetal anomalies in the first
trimester. In addition, genetic counseling and diagnostic testing services should be available for patients diagnosed with fetal abnormalities in early weeks of gestation.
Advantages and limitations of an early anatomy
evaluation
The early detection of fetal anomalies yields significant advantages for the perspective of parents and the
clinical management of the pregnancy. In particular,
when further investigations are required, an early
detection of the defect allows longer times for genetic
analysis, more detailed imaging, earlier detection of
associated anomalies, or fetal treatment planning. In
addition, if the parents opt for termination of pregnancy, an early procedure is usually safer, less traumatic,
and allows more privacy to the patient. Moreover, in
case of high-risk pregnancy due to structural anomaly
of a previous fetus or child, when an early anatomic
survey is possible, the absence of fetal abnormalities in
the first trimester is reassuring, reducing maternal anxiety.
However, certain limitations of an early ultrasound
survey of the fetal anatomy need to be acknowledged.
These include the small size of anatomical structures
due to early gestational age[26–31] and the normal appearance of structures affected by some defects, showing
abnormal anatomy only later in pregnancy (evolutive
or late-onset defects).[5,16,23–28,30] When dealing with such
small structures, increased maternal body mass index,
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uterine fibroids or a shadowing abdominal scar have an
even greater impact on the quality of the images than
would be expected in the second trimester. In case of
maternal obesity, or in patients with previous abdominal surgeries (e.g. abdominoplasty, cesarean section,
etc.) the abdominal wall tissue could significantly limit
ultrasound transmission, with poor visualization of the
fetus, often forcing the operator to switch to the transvaginal route, with better image resolution, but limited
probe maneuverability.
A possible concern of the early detection of major
abnormalities could be the occurrence of a false positive diagnosis. An abnormal finding is usually associated to an increased maternal anxiety, often needing
additional ultrasound assessment, genetic testing, dedicated counseling, with additional clinical, economical
and psychological burden. A false positive finding
could therefore lead to unnecessary clinical efforts,
invasive testing, or even termination of pregnancy, in
the worst-case scenario. The true occurrence of false
positive cases is not well known due to the scarcity of
specific data in the literature. However, low rates of
false positive diagnosis are reported by a big trial
involving more than 39,000 pregnancies,[25] with general incidence of false positives <0.5%, but much lower in
the first trimester than in the second trimester ultrasound. Such numbers could vary according to the definition of structural abnormality, in particular when
considering isolated evolving anomalies with spontaneous resolution in prenatal life (e.g. mild megacystis,
small bowel-only exomphalos, etc.).
Scope
The scope of the first-trimester anatomic survey is
expanding with advancing technology and expertise.
The evaluation of fetal anatomy, including fetal heart
and central nervous system, has evolved drastically in
the past decade[18,42,54] This is a continuous process that
needs updating of the protocols as new data emerge
(Table 1).
The scope of this document is to propose a new
model of standardized approach to the evaluation of
fetal anatomy in the first trimester of pregnancy,
reached by a consensus of experts, in routine obstetric
care in low-risk pregnancies at 11–13 weeks of gestation
to improve the prenatal detection of severe anomalies.
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Table 1. Summary of the structures recommended or suggested as part of the routine evaluation of the fetal anatomy in the first trimester, including the key features to check and the main anomalies potentially associated in case of abnormal features.

Organ

Structure

Head and
brain

Skull

R/S

Suggested
plane(s)

R

Ax

Key features

Possible anomalies

Oval uninterrupted shape,
uniformly hyperechoic

Acrania, cephalocele
Holoprosencephaly

Midline falx

R

Ax

Uninterrupted

Lateral ventricles/ CP

R

Ax

Symmetric, filled by CP

Ventriculomegaly

Cranial posterior fossa

R

Sag

Three similar anechoic
spaces

Chiari malformation,
cystic anomalies

Neck

Nuchal translucency

R

Sag

Thickness <95th centile

Marker for anomalies

Spine

Vertebrae

R

Sag, Co

Uninterrupted vertebral line

Open spina bifida, kyphoscoliosis

Dorsal skin

R

Sag

Uninterrupted skin

Myelomeningocele

Profile

R

Sag

No flat, no abnormal protrusions,
regular chin

Micrognathia, flat face

Orbits

S

Ax, Co

Anechoic symmetric orbits

An/microphthalmia, hypotelorism

Anterior palate

S

Co, Ax, Sag

Uninterrupted bone

Cleft

Thorax

Lung fields

R

Ax

Homogeneous structure, shape
continuity with abdomen

Pleural effusion, diaphragmatic
hernia,lung agenesis, CHAOS,
severe skeletal dysplasias

Heart

Heart activity

R

Ax

Regular, 150–170 bpm

Bradycardia, arrhythmias

Face

GIT and
abdominal
wall

Urinary tract
and genitalia

Limbs

Cardiac situs

R

Ax

Apex pointing left, left-sided stomach

Isomerism

Size and position

R

Ax

Occupies 1/3 of the chest, lies on the
midline (2/3 of heart on its left)

Diaphragmatic hernia, hypoplastic
Rt/Lt heart, ectopia cordis

4 chambers

R

Ax

Four balanced chambers
(consider Doppler)

Hypoplastic Rt/Lt heart, valvular
stenosis/atresia, AV septal defect

3 vessels/arches

S

Ax

V-sign, balanced arches,
Doppler suggested

Cono-truncal anomalies,
valvular stenosis/atresia

Stomach

R

Ax

Round-shaped, anechoic,
left-sided

Diaphragmatic hernia, esophageal
or duodenal atresia

Cord insertion

R

Ax, Sag

No bowel protrusion

Exomphalos, gastroschisis,
body stalk anomaly

Bladder

R

Ax, Sag

Round-shaped, anechoic,
diameter <7 mm

Bladder exstrophy, bilateral renal
agenesis, megacystis, LUTO,
cloacal anomaly

Umbilical arteries

R

Ax

Two arteries on bladder sides
(Doppler)

Single umbilical artery

Kidneys

S

Ax, Co

Two symmetric kidneys, homogeneous
structure, upper abdomen

Renal agenesis, pelvic/horseshoe
kidney, cystic/hyperechoic kidneys,
hydronephrosis

Genital tubercle

S

Sag

Flat shape for female, upwards
position for males

–

Active movements

R

–

Flexion/extension

Neuromuscular anomalies, FADS

Three segments

R

Ax, Sag

Bones present, regular
proportions

Limb reduction defects, skeletal
dysplasias

Hands/feet

R

Ax, Sag

Present

Limb reduction defects

Ax: axial; AV: atrio-ventricular; bpm: beats per minute; CHAOS: congenital high airways obstruction syndrome; Co: coronal; CP: choroid plexus; FADS: fetal akinesia
deformation sequence; GIT: gastro-intestinal tract; Lt: left; LUTO: lower urinary tract obstruction; R: recommended; Rt: right; S: suggested; Sag: sagittal.
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Technical issues
Preferred time of evaluation
• The first-trimester screening for chromosomal abnormalities has been developed for fetuses with the crown-rump
length (CRL) between 45 mm and 84 mm (11+0 to 13+6
weeks).[1] Fetal growth and development at this stage of
pregnancy are rapid and differences in fetal anatomy during these three weeks are significant. As described, many
fetal structural abnormalities are already detectable during the ultrasound examination at 11+0 to 13+6 weeks
of gestation. Therefore, the optimal timing for this scan,
for both the technically appropriate measurement of
nuchal translucency and maximum detection of anomalies, was suggested to be 13 weeks of pregnancy, also
based on the need for the second scan and number of
unsuccessful scans due to non-viable pregnancy.[59–61]
However, in the subsequent years, technical advances of
ultrasound machines and the implementation of perinatal specialist’s expertise improved the visualization of
anatomical structures showing similar visualization rates
at 12 and 13 weeks of gestation.[62] Moreover, the closer
to the end of the first trimester the scan is performed, the
lower is the probability of finding the fetus in a supine
neutral position, optimal for NT measurement. Therefore,
some data[63] suggest an optimum time for nuchal translucency measurement and anatomic evaluation at 12–13
weeks.
Ultrasound transducers (TA and TV, frequency)
• High-frequency ultrasound transducers increase the spatial
resolution but decrease the penetration of the beam. The
selection of the optimal transducer and their frequency
depends on gestational age, maternal body habitus, the
position of the fetus, and the scanning approach used.
Transabdominal transducers with 3–5 MHz are mainly
used; however, while they “penetrate” deeper, their resolution is lower than high frequency probes such as 4–8
MHz and those of the transvaginal probe, which are often
closer to the fetus and operate at higher frequencies,
increasing images resolution.
• The examination is usually performed with grayscale 2D
ultrasound. It may be essential 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 always be considered if the fetus is in suboptimal position, or in case of
low transabdominal images quality. In such cases a transvaginal approach could be offered and performed if the
patient agrees.

13+6 weeks were listed and group members were asked
to answer the following questions:
• Should the following anatomical structures be
always evaluated, possibly, or never at the time of
the first-trimester anatomy scan?
• Do you suggest one or more planes?
Agreement among members was evaluated for each
anatomical structure and scanning plane.
The evaluation of structures and planes that should
always be evaluated with an agreement among members exceeding 75% are referred to in this document as
“recommended” as part of the first-trimester standard ultrasound examination of the fetal anatomy.
The evaluation of structures and planes that should be
possibly evaluated with an agreement among members
exceeding 75% are referred to in this document as “suggested” as part of the first-trimester standard ultrasound
examination of the fetal anatomy.
The evaluation of structures and planes that should
never be evaluated with an agreement among members exceeding 75% are considered in this document as
not being part of the first-trimester standard ultrasound examination of the fetal anatomy.
The same method was applied for the quantitative
assessment. The main fetal anatomical structures
reported in the literature as measurable were listed.
Group members were asked if such anatomical structures should always be measured, possibly or never,
and on which planes. According to the level of agreement among members, each measurement is referred
to as recommended, suggested, or excluded, following
the same criteria for the qualitative anatomical assessment.
The members were asked to vote again after collegial discussion until consensus was obtained if no
agreement was reached.

First Trimester Examination of the Fetal
Anatomy in Routine Practice
Head and brain

Methods
With the scope of reaching a consensus among experts,
a survey was conducted among group members.
The main fetal structures that could be included in
an anatomical ultrasound survey between 11+0 and
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Under normal conditions, the fetal skull appears as an
oval-shaped hyperechoic bony structure. The two hemispheres, similar in size, are separated by a straight, uninterrupted midline echo (interhemispheric fissure) on the
axial planes. The choroid plexuses should fill the two lat-
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eral ventricles on the sides of the midline (butterfly sign
on axial view)[64] occupying roughly half or more of the
ventricle length/area[65,66] (Fig. 1). On the midsagittal
view, the anechoic round-shaped diencephalon is visible
in the middle of the fetal brain, and the cranial posterior fossa (CPF) structures are just posterior to it, including the brainstem (BS), the 4th ventricle (4V), and the
cisterna magna (CM), appearing as three anechoic
spaces, roughly similar in size (Fig. 2). The biparietal
diameter (BPD) could be measured on the axial view in
selected cases, mainly for dating purposes.
Recommendations
• Skull and head shape, midline echo, and brain hemispheres,
including lateral ventricles and choroid plexuses, should always
be evaluated at the routine first-trimester examination. These
structures should be preferably assessed on axial planes.
• The measurements of the biparietal diameter and head
circumference are not recommended on a routine basis
but could be helpful.
• The cranial posterior fossa should be evaluated routinely
on the midsagittal plane, showing three distinguished
anechoic spaces similar in size. The measurement of the
ratio between the width of the brainstem and the space
behind it (BS/BSOB)[36] is not recommended on a routine
basis but could be helpful when the three spaces seem
abnormal.
• Doppler studies should not be included in the standard
evaluation of the fetal brain in the first trimester.

Fig. 1. Axial view of the fetal head and brain. The hyperechoic ovalshaped skull is visible. The fetal hemispheres are separated by
the interhemispheric fissure (arrows). Lateral ventricles (*) containing choroid plexuses (C) are also visible.

Technical issues
• The evaluation of the fetal structures requires adequate magnification: the fetal anatomical area, including the target
structure, should occupy about 75% of the ultrasound image.
• The axial view of the fetal brain should be obtained with
the ultrasound beam perpendicular to the interhemispheric fissure, appearing as the midline echo, to evaluate its integrity adequately. In addition, the brain hemispheres should be equal in size, witnessing a proper axial
rather than oblique approach, and the plane required for
the routine evaluation of the fetal anatomy should be just
above the thalami and midbrain to adequately visualize
the choroid plexuses and ventricles from frontal to occipital horns.
• An anterior approach could obtain the midsagittal view
of the fetal head (Fig. 2), with the ultrasound beam
encountering the fetal face before reaching the intracranial structures. To be correctly midsagittal, the fetal profile should be visible, including forehead, nose (bone,
overlying skin, and tip), rectangular-shaped palate, diencephalon, and anechoic structures in posterior fossa (BS,
4V and CM). In addition, on a proper midsagittal plane,
the bony process above the palate (zygomatic process of
the maxilla) should not be visible. The nuchal translucency should be measured on this plane when the ultrasound beam is perpendicular to its lines.

Neck
Under normal conditions, a thin subcutaneous collection
of fluid should be visible at the level of the fetal neck NT.
No lateral cysts, septa or abnormally thick NT should be
visualized.

Fig. 2. Midsagittal view of the fetal head and brain. It is possible to
visualize the diencephalon (D) and the cranial posterior fossa
structures, including the brainstem (BS), the 4th ventricle (4V),
and the cisterna magna (*) appearing as three anechoic spaces, roughly similar in size. The nuchal translucency (NT) is also
visible as a fluid space behind the fetal neck. The fetal profile
is well visible on this view, including the forehead (F), the nose
(N), lips (L) and chin (C).
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Recommendation

Recommendations

• The NT should be routinely measured on the midsagittal
plane during the first-trimester evaluation.

• The fetal spine should be routinely evaluated in the first
trimester.
• The midsagittal evaluation of the spine is considered the
best option to define if the spine has a straight appearance and the overlying skin is uninterrupted. However, a
coronal approach could be easier to obtain and use to
assess the vertebrae but suboptimal to evaluate the skin.
• The evaluation of medullary structures, such as the conus
medullaris, is not recommended in the first trimester.

Technical issues
• The methodology to obtain a correct midsagittal view of
the fetal head has been described. On this plane, the
fetus should be resting, with the neck neither flexed nor
extended, such that the nuchal profile should not appear
bent but generally flat, and the fetal chin should not be
touching the chest.
• The NT could be visualized behind the fetal neck as an
anechoic fluid space (Fig. 2).
• The lines of the NT are adequately visualized if the ultrasound beam is perpendicular and the gain is set low, enough
to see the edges of the lines as sharp rather than fuzzy.
• The measurement calipers should be placed on the inner
borders of the lines, with the crossbar touching their
edges, but within the white line rather than in the black
translucency (“on-to-on” rather than “in-to-in”).
• The NT width should be measured at its thickest part, and
the widest of three measurements should be chosen.

Technical issues
• The fetal spine should be preferably evaluated on a sagittal plane, showing dotted hyperechogenic lines, representing the ossification nuclei of the vertebral bodies or posterior laminae. An appropriate sagittal view allows visualizing
the entire profile of the spine and the overlying skin.
• The normal appearance of the spine should be satisfactorily
evaluated irrespective of the fetal position. However, the
spine-up position is suggested to assess the overlying skin adequately. Moreover, if the skin of the fetal back is in close contact with the uterine wall, its evaluation may be suboptimal.

Spine

Face

The fetal spine typically appears as linear structure,
composed of a continuous sequence of vertebrae, covered by the uninterrupted skin (Fig. 3). The spine
could bend according to the fetal movements, but no
disruptions or interruptions of the vertebral lines or
overlying skin should be visualized in normal conditions.

The fetal profile is usually visualized on the midsagittal
view of the fetus, showing fetal forehead, nose, lips, and
chin (Fig. 2). The profile should neither be flat nor show
any protruding structures. The nasal bone should be visible and brighter than the overlying skin. Two anechoic
orbits are usually visible on axial view, similar in size, with
an oval lens within each orbit, close to its anterior surface

a

b

Fig. 3. Midsagittal (a) and coronal (b) views of the fetal spine. The vertebral lines, composed by the sequence of their ossification centers, are visible in both views, but the covering skin is visible only on the midsagittal one.
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(Fig. 4). Fetal bony palate and upper lip could also be
evaluated, showing no clefts or disruptions (Fig. 5).
Recommendations
• The fetal profile should be routinely evaluated in the first
trimester, on the midsagittal view of the fetal head.
• The evaluation of fetal eye orbits and bony palate is not
recommended on a routine basis but suggested during
the first trimester fetal anatomic survey.
• The evaluation of the upper lip is not routinely recommended in the first trimester.
Fig. 4. Fetal eyes and lenses on an axial plane (arrows).

Technical issues
• The technical suggestions to obtain a proper midsagittal view
of the fetal head have been already described for the brain
evaluation. On such view, the profile is adequately visible.
• The eye orbits can be ideally evaluated on an axial frontal
view, easily obtained by a 90° rotation of the probe starting from the profile (midsagittal) view.
• The bony palate could be visualized as a retronasal triangle[67] on a coronal plane, simply tilting the probe from the
axial view of the orbits. Alternatively, it could be visualized on an axial view, including also the upper lip (Fig. 5),
by an axial sweep following the orbits view.

Thorax
Under normal conditions, two lung fields should be visualized on both sides of the fetal heart (Fig. 6), showing

a

the homogeneous structure. The ribcage is formed by
symmetric ribs on the two sides, with a convex uninterrupted muscular floor (the diaphragm).
Recommendations
• The lung fields should be routinely evaluated on axial
planes during the first trimester evaluation.
• The diaphragm and rib cage evaluation are not routinely
recommended.

Heart
The fetal heart lies in the middle of the fetal chest, occupying about one third of it, with the apex pointing

b

Fig. 5. Fetal bony palate (arrows) on coronal (a) and axial (b) planes. The bony palate represents the base of the retronasal triangle visible on the
coronal plane (a, arrow), whereas the alveolar ridge (arrows) and upper lip (*) are visualized on the axial plane (b).
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towards the left side and with two thirds of its area on the
left of the thoracic midline. The four chambers should be
balanced in size, with the ventricles mildly bigger than
the atria (Fig. 6). The great arteries are similar in size but
showing opposite direction (crossover of the outflow
tracts). The aorta arises from the left ventricle and points
to the right and the pulmonary artery from the right ventricle but with an anteroposterior direction, roughly parallel to the midline. The aortic and ductal arches could be
visualized just above the outflow tracts joining just before
and to the left of the fetal spine (Fig. 7). At the same
level, the superior vena cava could be possibly visualized
in the context of a “3-vessel and trachea” view.
Recommendations
• Heartbeat, heart rate, cardiac situs, size, and position
should be routinely evaluated in the first trimester.
• Evaluation of the four chambers view is recommended but
limited to the visualization of four distinct chambers, looking balanced. Color Doppler could be useful to implement
the visualization and the assessment of this view.
• The visualization of the 3-vessel or arches view (V-sign) on
the axial plane by color Doppler is suggested but not
mandatory in the first trimester.
• The evaluation of the superior and inferior vena cava is
not routinely recommended in the first trimester.
• The evaluation of the ductus venosus and the measurement
of its blood flow velocity should not be considered as part of
the routine anatomic survey but included only for aneuploidies screening if established by the local screening strategy.

a

Technical issues
• To avoid oblique planes, the fetal heart should be
observed on an axial view of the thorax, ideally including
no more than one rib on each fetal side. The ultrasonic
beam should be as parallel as possible to the ventricular
septum (apical view) to optimize the visualization of the
atrioventricular (AV) valves, allowing a better distinction
of the four cardiac chambers. However, a transverse view
of the heart could also be considered, with the ultrasound beam parallel to the ventricular and atrial septum,
allowing better visualization of these structures, but often
with a suboptimal visualization of the AV valves and a less
clear distinction of the chambers. On an apical view, the
heart rate could be calculated after sampling one of the
AV valves, with a gate width of about 3 mm, and
insonation angle ideally less than 30° from the ventricular septum.
• The color Doppler could be helpful in case of limited visualization of the structures due to fetal or uterine unfavorable position, high maternal body mass index, or early
gestational age. In addition, the Doppler signal allows
distinguishing the atrioventricular flow through the
mitral and tricuspid valves, providing information about
the presence of balanced atria and ventricles, if the flow
signals are similar in size, direction, and velocity, excluding significant valve regurgitation, critical stenosis or
atresia.
•The plane, including the arches, could be obtained starting from the four chambers apical view, sweeping the
probe cranially. Such structures could be highlighted by
color Doppler, which would appear similar in size and
color in normal conditions.
• Doppler settings should be adequate to depict the blood
flow through the valves and vessels without blurring.

b

Fig. 6. Grayscale image of the fetal heart and thorax. In a the lung fields are visible on the sides of the heart, showing four balanced chambers,
two atria (a) and two ventricles (v). The atrioventricular flows (arrows) are highlighted by color Doppler on a four-chamber view in b.
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Fig. 7. Aortic (A) and ductal (D) arches (V-shape) highlighted by color Doppler on a 3-vessel and trachea view. The aortic arch is
on the left of the trachea (T). Superior vena cava (C) is just on
the right of the aorta (A).

Fig. 8. Axial view of the fetal abdominal anterior wall at the level of
the fetal cord insertion (arrows).

Gastro-Intestinal tract (GIT) / Abdominal wall

structure, on the left side of the fetus, in the upper part
of the abdomen (Fig. 9). No bowel dilation, other cystic
structures, or masses should be visible intraabdominally.

Under normal conditions, the abdominal wall has an
uninterrupted profile, except for the umbilical cord
insertion. The cord vessels (one vein and two arteries)
enter the abdomen surrounded only by Wharton’s jelly
(Fig. 8). No protrusion of the fetal bowel should be visible at this level. The stomach is a round-shaped anechoic

Recommendations
• Stomach and abdominal cord insertion should be routinely evaluated during the first-trimester scan, preferably on
axial planes.
• The abdominal circumference measurement, including the
visualization of the umbilical vein, is not recommended as
part of the standard anatomic survey.
• The evaluation of the bowel is not recommended in routine evaluation. Still, if any images suggesting dilation of
the bowel, other cystic structures, or masses are noticed,
the patient should be referred for advanced evaluation.

Technical issues

Fig. 9. Axial view of the fetal abdomen and stomach (S), lying on the
upper left part of the abdomen.

• Axial or sagittal views could evaluate the cord insertion.
Such structure could be better visualized on the axial
plane if the fetus lies on its side, allowing a perpendicular insonation of the cord entering the fetal abdomen.
• The cord bending just close to the abdominal insertion
could resemble some small bowel herniation, erroneously leading to the suspicion of exomphalos. Color Doppler
could be used to rule out such anomalies, distinguishing
cord folds (color-filled) from actual bowel.
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Recommendations
• The bladder should be routinely evaluated during the
first-trimester anatomy survey, either on axial or sagittal
planes, and measured only if appearing larger than usual
on midsagittal view.
• Peri-vesical/umbilical arteries should also be evaluated,
with the support of color Doppler, on the axial plane.
• The visualization of the kidneys is not recommended on a
routine basis but suggested during the first-trimester
anatomic survey. Kidneys could be preferably evaluated on
axial or coronal planes.
• The visualization of the genital tubercle is not recommended on a routine basis, but suggested on a midsagittal view
if feasible.

Technical issues
Fig. 10. On the axial plane, the fetal bladder (b) could be visualized as
an anechoic structure surrounded by the perivesical arteries (*).

Urinary tract and genitalia
The bladder appears as an anechoic structure in the
middle of the fetal pelvis, surrounded by the two
umbilical arteries on both sides on axial view (Fig. 10).
The kidneys are visible on both sides of the spine, just
anteriorly, symmetric in size and showing homogeneous structure (Fig. 11). In the first trimester, the
fetal genitalia have a significantly different appearance
than in the second trimester, showing a flat genital
tubercle in most of female fetuses. In contrast, it
appears to point upwards in male fetuses (Fig. 12).

• The fetal bladder could be empty and therefore not visible
during the scan. It should be considered an abnormal finding if still not visible at reevaluation after at least 20 minutes.
• In the first trimester, renal function impairment or agenesis could coexist with normal amniotic fluid surrounding
the fetus.
• A dilated bladder could be defined if having the largest
diameter is >10% of the fetal CRL. Severe megacystis is
usually defined when bladder diameter is >15 mm in the
first trimester.[68]

Limbs
Under normal conditions, the three segments of each
limb could be visualized: thigh, leg, and foot in both lower
limbs; arm, forearm, and hand in both upper limbs (Fig.
13). Long bones should look straight, with regular proportions. The position of the three segments, in particular hands and feet, should also be evaluated, and an excessive rotation or bending should be excluded. In favorable
conditions, dedicated views of the open hands and the
foot soles could show normal fingers and toes.
Spontaneous active fetal movements should also be noted.
Recommendations

Fig. 11. Fetal kidneys (k) on a coronal plane, lying on the sides of the
spine, in the upper part of the fetal abdomen.
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• The presence of the three segments of the limbs, including hands and feet, should be routinely assessed.
• Active fetal movements should also be visualized and
reported routinely.
• The evaluation of the fingers and toes is not recommended as part of the standard anatomic survey.
• The measurement of the femur and humerus is not recommended in the first trimester.

First trimester examination of fetal anatomy: clinical practice guideline by the WAPM and PMF

a

b

Fig. 12. Fetal genitalia on the midsagittal view. (a) The typical position of a male genital tubercles (arrow), pointing upwards, could be visualized on
the anterior surface of the fetal pelvis. (b) In female fetuses, the tubercles appears flat (*).

Conclusion
The World Association of Perinatal Medicine
(WAPM) and the Perinatal Medicine Foundation
(PMF) study group on the first trimester anatomy produced this recommendation document identifying
those fetal structures to be included in a routine ultrasound anatomic survey at 11+0 to 13+6 weeks of gestation (Table 1). This document also provides technical

a

hints to facilitate the adequate evaluation of fetal
anatomy and standardize images acquisition and interpretation. As mentioned, the availability of such
methodological protocol is expected to improve the
operators’ ability to identify fetuses at risk or suspected for fetal anomalies, optimize the referral process,
and implement the detection of fetal structural abnormalities in the first trimester.

b

Fig. 13. Lower (a) and upper (b) limbs. In a, the tight (T), the leg (L) and the foot (F) are visible. In b, it is possible to visualize the arm (A), the forearm (F) and the hand (H).
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Abstract
This recommendation document follows the mission of the World Association of Perinatal Medicine (WAPM) in collaboration with the
Perinatal Medicine Foundation (PMF). We aim to bring together groups and individuals throughout the world for standardization to implement
the ultrasound evaluation in labor ward and improve the clinical management of labor. Ultrasound in labor can be performed using a transabdominal or a transperineal approach depending upon which parameters are being assessed. During transabdominal imaging, fetal anatomy, presentation, liquor volume, and placental localization can be determined. The transperineal images depict images of the fetal head in which calculations to determine a proposed fetal head station can be made.
Keywords: Dystocia, induction of labor, obstructed labor, ultrasound in labor.

Introduction
Background and rationale for recommendation
Ultrasound is a safe, reliable, non-invasive tool for assessing bone and soft tissue structures. Women undergo routine ultrasound imaging throughout their pregnancy to

estimate fetal weight, locate placental position, liquor
volume, and Doppler measurements of feto-placental
circulation. It has been increasingly used more in the last
decade for improving management in labor by providing
more accurate and reproducible findings[1–3] of progress in
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labor. In addition, through evidence-based models, it can
be used to predict[4,5] mode of delivery.
Fetal descent and position are commonly determined through digital vaginal examinations by the caregiver. This examination method can be painful,[6,7] associated with ascending infection[8] to the fetus and mother, and largely subjective.[9,10] Intrapartum ultrasound is
better tolerated[11,12] by women than the traditional
method of vaginal examinations and its use has been
increasingly researched as an adjunct tool in labor for
determination of cervical dilatation, fetal head position
and station whilst maintaining sterility. Obstetricians
can become competent in basic ultrasound techniques in
order to recognize acute clinical emergencies as well as
improve the recognition of labor arrest.
Intrapartum evaluation of fetal head position, station
and flexion plays a key role in the management of labor.
Incorrect assessment of these parameters can increase
the risk of maternal and perinatal complications.
In this guideline, we outline intrapartum ultrasound
skills for obstetricians. These techniques are not timeconsuming and can improve the reliability of clinical
examinations in labor. Intrapartum ultrasound should
be used to correlate alongside findings of an abdominal
palpation and digital vaginal examination.
The aim of this examination includes the use of
ultrasound evaluation in labor including identifying
singleton or multifetal pregnancy, fetal viability, fetal
biometry and amniotic fluid volume, determining factors preventing labor from continuing, low placental
location, presentation, ultrasound pelvimetry, fetal
occiput and spine position to plan for rotation in the
first stage of labor by altering the maternal positioning.
For this purpose, the use of ultrasound is easy, simple and making the evaluation in an objective way for
managing labor in a convenient manner as non-invasive method of either transabdominal and/or transperineal.
Safe machine use and machine cleaning
Ultrasound is a safe tool for imaging fetal and maternal
structures throughout pregnancy. Images are produced
in real-time using sound waves through a probe (the
transducer). Gel is placed directly on the skin as a median to enable sound waves to travel between the object
and the probe. Commonly whilst scanning on the labor
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ward, a low frequency (<4 MHz) wide-sector convex
transducer is used.
Probe safe storage
The probe should be stored in the upright vertical position in its slot on the machine, and the cable looped so
as to prevent contact with the floor. Ultrasound cables
left on the floor are prone to being damaged by footfall
or by the wheels of the machine, leading to the unnecessary cost of having to be replaced when inner cables
are ruined. Ensure the probe cable does not come into
contact with the probe as it is not often disinfected as
regularly as the probe. Cross contamination may occur
during probe and cable handling.
Power cable
The power cable between the ultrasound machine and
the power outlet is especially prone to damage. It should
have secure connections and the flex should not be damaged.
Transperineal ultrasound
Cover the ultrasound probe with a sterile cover or with
a sterile examination glove (latex/non-latex). Use sterile
gel at the contact point between the cover and the
maternal perineum. Once the examination is completed,
remove the cover and disinfect the probe according to
local protocols. This may be by a chemical method, or
ultraviolet disinfection.[12]
Ultrasound gel
Infections have been reported that have led to severe
morbidity, traced back to bacterial colonization in gel
bottles. Hence, sterile ultrasound gel in single-use containers should be used during ultrasound examinations
in labor where invasive procedures such as intrapartum
caesarean delivery or instrumental delivery may follow.
If single-use containers are not available, to reduce
infection rates, the ultrasound gel bottle should not have
direct contact with the skin or the probe. It is best practice to place gel on the surface which will be imaged
(maternal abdomen) and not on the probe itself.
Method of ultrasound examination
Ultrasound in labor can be performed using a transabdominal or a transperineal approach depending upon
which parameters are being assessed. During transab-
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a

b

Fig. 1. Model representation of transducer positioning for transabdominal views (Landmarks: midline structures, orbits, cerebellum, and vertebrae).
(a) Transverse plane. (b) Sagittal plane.

dominal imaging, fetal anatomy, presentation, liquor
volume, and placental localization can be determined.
The transperineal images depict images of the fetal head
in which calculations to determine a proposed fetal head
station can be made.
Transabdominal
The maternal position for transabdominal scanning is
supine with a left lateral tilt. The transducer is held superior to the symphysis pubis in the positions as depicted in
Fig. 1 for either transverse or sagittal images.

a

Transperineal
The maternal position is semi-recumbent with legs
flexed at the hips. The bladder should be emptied prior
to commencement of the scan. The transducer is placed
between the labia majora or at the level of the posterior
fourchette (Figs. 2 and 3). Transperineal ultrasound is a
non-invasive technique that has been shown in research
to be able to measure head descent,[13] cervical dilatation,[14] and used in predictive modelling in mode of birth
during labor. Maternal structures visualized during a
transperineal ultrasound include symphysis pubis, pelvic

b

Fig. 2. Model representation of transducer positioning to transperineal ultrasound (Landmarks: midline structures). (a) Transverse plane. (b) Sagittal plane.
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Position: tecnique

Transabdominal

Landmarks

• Transducer positioned in the
suprapubic region
• Axial and sagittal evaluation

•
•
•
•

Midline structures
Orbits
Cerebellum
Column

Transperineal

Landmarks

• Axial evaluation

• Midline structures

Fig. 3. Overview of transducer position during intrapartum ultrasound scanning and identifiable landmarks.

floor muscles, bladder and indwelling catheter balloon.
The fetal cranium is depicted in relation to the aforementioned maternal structures.

Failure of induction of labor is associated with
maternal, fetal and neonatal risks associated with the
emergency cesarean deliveries[17] and is reported to be
as high as 15–20% especially in nulliparous women.[18,19]

Ultrasound Evaluation before Labor or
Upon Admission to the Labor Ward

Ultrasound can be employed to help select women
who are eligible for induction of labor, and with a reasonable chance success. To determine the eligibility of a
woman for induction of labor (IOL), ultrasound can be
used for proper gestational age determination, for placental and umbilical cord localization and fetal wellbeing assessment.[18]

Routine ultrasound scanning for pregnant women in labor
before admission is considered an integral part of the prebooking assessment. Moreover, it is of a substantial significance in low resource countries with a high prevalence of
walk-ins without antenatal follow-up and/or documentation or with very basic antenatal care programs devoid of
proper access to U/S machines. In such settings, also,
there is an increased likelihood of labor management with
no available cardiotocography (CTG) or other means of
fetal surveillance. Proper pre-labor assessment is thus
essential to avoid unexpected complications e.g. locked
twins, fetal anomalies, placenta previa, malpresentations,
impending fetal compromise or intrauterine fetal death.
Ultrasound examination upon admission to labor is
indispensable in emergency situations as in cases of
antepartum hemorrhage, tetanic uterine contractions
to exclude placental abruption, cases of clinical suspicion of rupture uterus or cases of fetal distress requiring Doppler studies.
Induction of labor has become one of the most
common interventions in modern obstetrics with a
continuously increasing prevalence.[14–16]
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Excluding low lying placenta
A low lying placenta refers to a placenta that lies in
close proximity to the internal cervical os or covers it.
An undiagnosed low lying placenta can have detrimental effects for the mother and the fetus during labor. A
transabdominal ultrasound scan in the sagittal view
should be used to identify placental location (Fig. 4).
The placenta can be characterized by identifying the
leading edge of the placental membrane in relation to
the internal cervical os. Less than 20 mm corresponds
to a diagnosis of a low-lying placenta.
Cervical length (CL) and posterior cervical
angle (PCA)
Independent prediction of the induction to delivery
interval and the outcome of IOL within 24 hours were
possible by CL & PCA measurements.[20,21]

Ultrasound in labor: clinical practice guideline recommendation by the WAPM and PMF

a

b

Placenta
Placenta

Cervix

Bladder

Cervix

Fig. 4. Placenta localization. (a) Placenta shown overlying the cervix. (b) Placenta abutting the cervix.

To measure the cervical length, the curvilinear transducer is applied to the perineum to enable simultaneous
visualization of the internal and external os and then
measured as the distance along a line representing the
whole length of the endocervical canal[22] (Fig. 5).
With the same probe applications, the posterior cervical angle is measured as the angle between a line along
the cervical canal, in the midsagittal plane and another
line tangential to the posterior uterine wall[20] (Fig. 6).

Recommendation
• The posterior cervical angle provides an accurate measure
of the position of the cervix and when the angle is <120°
there is prolongation of labor. In women undergoing
induction of labor, prediction of outcome can be provided by determining sonographic parameters such as cervical length and posterior cervical angle. Sonographic
parameters are superior to the Bishop score in the prediction of the outcome of induction which enables the clinician to provide precise information to plan further management of the pregnancy.

a

b

Fig. 5. Comparative simulated image (a) for cervical length measurement with the corresponding ultrasound scan image (b).
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a

b

Fig. 6. Comparative simulated image (a) for posterior cervical angle measurement with the corresponding ultrasound scan image (b).

the symphysis pubis, obtained on an axial view of the
outlet[25,26] (Fig. 7).

Ultrasound pelvimetry
Pre-labor transperineal ultrasound assessment of maternal subpubic arch angle (SPA) was able to identify
women at high risk of operative vaginal delivery and an
association with the persistence of the different occiput
positions throughout birth was demonstrated.[23,24]

Another form of ultrasound pelvimetry is to measure
the obstetric conjugate. The curvilinear transducer is
longitudinally placed at the level of the symphysis to
visualize the interpubic fibrocartilaginous disc. The
promontory is then identified as the most prominent segment of the sacral vertebral column. The obstetric con-

SPA is measured as the apex angle between the lines
positioned on the pubic rami converging to the center of

a

b

Fig. 7. Comparative simulated image (a) for measurement of SPA with the corresponding ultrasound scan image (b).
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a
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Fig. 8. Comparative illustrated image (a) of the obstetric conjugate with the corresponding ultrasound image (b).

jugate is measured as the distance between the inner edge
of the interpubic disc and sacral promontory[25] (Fig. 8).
Recommendation
• Ultrasound pelvimetry provides the obstetrician the
opportunity to evaluate the birth canal for managing the
labor process safely and appropriately.

Assessment of pelvic floor dimensions and function
The levator hiatus can be measured by transperineal
ultrasound on the mid-sagittal view as the distance
between the inferior border of the symphysis pubis to
the anterior border of the puborectalis muscle (Fig. 9).
A correlation between pelvic floor dimension and
labor outcome, mainly the duration of the second stage
of labor, was reported. Comparing the levator hiatal
dimensions of a woman at rest to that at Valsalva allows
the identification of women with levator ani co-activation with the potential of visual feedback and coaching
to correct the co-activation.[26,27]
Fetal presentation and position
It is well established in the literature that clinical examination using abdominal palpation has low sensitivity for

determining malpresentations.[28] Transabdominal ultrasound scanning in the sagittal plane is used to identify
the fetal presentation.[29] The transducer should be
placed in the midline of the maternal abdomen at the
level of the symphysis pubis. In this view, structures
visualized include the maternal bladder, lower uterine
segment and the internal cervical os. This allows correct
visualization of the fetal presenting part by determining
its relationship to the cervix and the placenta. Fetal presentation should be assessed in conjunction with fetal lie
- longitudinal assessment in relation to the maternal
long axis.
The fetal head position is defined as the orientation
of the presenting fetal head within the maternal pelvic
inlet.[30] The relationship of the fetal occiput to the fetal
head can be further described.[31]
During a digital vaginal examination in labor, the
fetal position is determined by palpation of the cranial
suture lines as well as the anterior and posterior
fontanels. Inaccuracies exist in this method for the diagnosis of fetal position as the examination is subjective
and increases in difficulty during the presence of caput
succedaneum in prolonged labor.[32] Determining fetal
position has shown to be more prone to error in nonoccipital anterior positions.[2]
Volume 30 | Issue 2 | August 2022

109

Rizzo G et al.

a

b

Fig. 9. Comparative simulated image (a) for measurement of levator hiatus with the corresponding ultrasound scan image (b).

Intrapartum ultrasound is an improved method for
determining fetal head position.[33] The assessment of
the woman by ultrasound has been recommended to be
routinely performed prior to commencing an assisted
vaginal delivery and where there is clinical uncertainty
about the fetal position.[34,35] A transabdominal or
transperineal sonographic approach can be used according to the degree of engagement of the fetal head. In the
transabdominal scan, place the transducer in the suprapubic region (Fig. 1). The landmarks to evaluate for
fetal position are shown in Figs. 10–13.
If the fetal head is deeply engaged in the maternal
pelvis, it can be difficult to visualize the midline structures through a transabdominal scan. A transperineal
scan (Fig. 2a) can also be performed to obtain images of
the fetal position easily and effectively.
A systematic approach to defining fetal position is
used amongst obstetricians. The location of the fetal
spine and occiput are used as anatomic landmarks and
related to a clock face. Occiput anterior position is situated between 10 and 2 o’clock; occiput posterior position if situated between 4 and 8 o’clock; occiput transverse position if situated between 2 and 4 o’clock (left
occiput transverse, LOT), or between 8 and 10 o’clock
(right occiput transverse, ROT). Fig. 10 outlines this
relationship and the classification.
By placing the ultrasound transducer transversely on
the maternal abdomen, you can obtain axial views of the
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12

OA

9

ROT

LOT

OP

6
Occiput anterior (OA)
≥10 e ≤2
Occiput posterior (OP)
≥4 e ≤8
Left occiput transverse (LOT)
>2 e <4
Right occiput transverse (ROT)
>8 e <10
Fig. 10. Classification of fetal occiput position.[2]

3
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a

b

c

d

Fig. 11. Transabdominal ultrasound imaging in the transverse plane for locating the fetal spine: (a) anterior; (b) posterior; (c) ROT; (d) LOT.

fetal trunk. The level of the fetal upper abdomen or thorax can be used to locate the position of fetal vertebrae
(Fig. 11). The spine position can then be related to a
clock face in the same classification as depicted in Fig. 10.
It is clinically advantageous to assess the fetal position by performing ultrasound of the fetal head as well
as the fetal torso to unequivocally appreciate the fetal
descent and rotation throughout labor (Figs. 12 and
13). Malpositions are associated with prolonged labor
and increased intervention rates, therefore accurate
monitoring of progress in labor is beneficial for achieving good fetal and maternal outcomes.

Recommendation
• Ultrasound evaluation before induction or just before
labor gives you an opportunity to evaluate and understand the condition of the baby and the birth canal.
Therefore you can manage the case at optimum condition and not to have any surprise that puts you and your
patient on a difficult position and results.

Standard Intrapartum Ultrasound
Measurements in Labor
Intrapartum ultrasound with the transperineal approach
enables detailed visualization of fetal and maternal strucVolume 30 | Issue 2 | August 2022

111

Rizzo G et al.

b

c

Fig. 12. Transabdominal suprapubic ultrasound evaluating for fetal position in transverse plane. (a)
Occiput anterior position illustrating cervical vertebrae at 12 o’clock position and midline
cranial structures. (b) Occiput posterior position illustrating both orbits in view at 12 o’clock
position. The cervical vertebrae cannot be seen in this view; however, they correspond to
6 o’clock position. (c) Left occiput transverse position where the cerebellum is at 3 o’clock
position and midline cranial structures are seen horizontally.

a

tures in labor that can be challenging to identify through
transabdominal scanning.
Fetal head station

cm. It is determined by placing fingers on the cranium
and the ischial spines for a subjective interpretation of
the level corresponding to nominal intervals above or
below the maternal spine.[35–38]

Fetal head station is the most important marker of
descent which requires identification of the head in relation to the maternal ischial spines in centimeters. On
digital vaginal examination, if the deepest bony part is at
the level of the ischial spines, this station is defined as ±0

The advantage of transperineal ultrasound examination, on the other hand, is a precise and reproducible
assessment of fetal head station.[39] For the transperineal
ultrasound examination, the probe is placed between the
two labia majora or at the level of the fourchette, with

a

b

Fig. 13. Transabdominal suprapubic ultrasound imaging for fetal position in the sagittal plane. (a) Occiput anterior position is demonstrated
through the cervical spine and fetal occiput correlation. (b) Occiput posterior position is demonstrated through images of fetal facial
features anteriorly.
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the legs flexed at the hips and knees. In the median
plane, the two main anatomical landmarks can be seen as
pubic symphysis joint and the fetal skull (Fig. 14).
At ultrasound, the ischial spine is not visible in this
median infrapubic view, and several parameters for the
head station have been proposed that use the pubic symphysis as a reference for quantitative measurements by
transperineal ultrasound: Measurement of the head station, the head direction, the head-perineum distance
(HPD) and the angle of progression (AoP) have been
used to correlate to the fetal head descent[40,41] which
indicate head station indirectly. Predictive modeling for
mode of birth has been proposed by utilizing transperineal ultrasound measurements; however, all information regarding fetal position and head station should be
considered during an assessment.[42]
Measurement of the head station
At ultrasound examination, the ischial spine is not visible but indirectly can be estimated which is 3 cm below
to the perpendicular line to the lower margin of the
pubic bone, which is a fixed anatomical relationship[39]
(Fig. 14). Therefore, the measurement of the head station is a method of measurement such as the relation of
the deepest bony part of the fetal head to the perpendicular line to the lower margin of the pubic bone minus
3 cm. This method is an objective evaluation of the head
station but a little bit time-consuming.
Head direction
It is indicated indirectly but more easy and quick
method to evaluate the head station. The head direction
is head down in case of the wider diameter of the head
above the ischial spines, head horizontal in case of the
wider diameter of the head at the ischial spines, and head
up in case of the wider diameter of the head above the
ischial spines, head horizontal in case of the wider diameter of the head below the ischial spines.
The head direction (head down, head horizontal or
head up) indicates the direction of the longest recognizable axis of the fetal head with respect to the long axis of
the pubic symphysis.[39] It is particularly useful for a quick
assessment as an upwards head direction (“head up
sign”) indicates a favorable station before operative vaginal delivery (Fig. 14).
Head direction is the angle formed by the longest
visible axis of the fetal head with the pubic symphysis. It
is an indirect marker of head station as it increases with

Fig. 14. Ultrasound of head station and head direction. Head direction is the angle formed by the longest visible axis of the fetal
head with the pubic symphysis. It is an indirect marker of
head station as it increases with descent along the curved
birth canal. “Head up” means that the head direction is pointing upwards (>30°) with regard to the pubic axis. The ultrasound-measured head station requires assessment of head
direction and is measured as the distance deepest part of the
bony contour below the level of the ischial spines, corresponding to classical palpation.

descent along the curved birth canal. “Head up” means
that the head direction is pointing upwards (>30°) with
regard to the pubic axis. The ultrasound-measured head
station requires assessment of head direction and is
measured as the distance deepest part of the bony contour below the level of the ischial spines, corresponding
to classical palpation.
Head-perineum distance (HPD)
The head–perineum distance (HPD) is measured using
transperineal ultrasound with the transducer placed
transversely between the labia majora (Fig. 2a). The
soft tissue should be compressed completely against
the pubic bone during the scan. The transducer should
be angled until the fetal skull contour is as clear as possible,[40,43] indicating that the ultrasound beam is perpendicular to the fetal skull (Fig. 15a). A measurement
is taken in the midline from the transducer to the leading edge of the fetal cranium (Fig. 15b). The resulting
measurement (HPD) is the shortest distance between
the perineum (the transducer) and the outer bony limit
of the fetal skull. Although the distance represents the
part of the birth canal yet to be passed by the fetus, it
is measuring a straight line and does not take the pelvic
curve into consideration.[44] Taking this into consideraVolume 30 | Issue 2 | August 2022
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a

b

Fig. 15. Comparative simulated image with transperineal ultrasound depicting measurement of head-perineum distance. (a) Simulation model
demonstrating approach for (b) ultrasound image for measurement.

tion, studies by Tutschek et al.[36] found head station at
zero corresponded to a HPD measurement of 36 mm
and Kahrs et al.[45] found head station at zero corresponded to a HPD of 35 mm. These can be considered
when relating HPD with fetal head descent.
The advantages of head-perineum distance for the
clinicians are that it is fast to obtain and easy to measure
resulting particularly useful in emergency situation such
as before an operative vaginal delivery. The major limitation is the difficulty of standardize the operator pressure in maternal soft tissue.
Angle of progression (AoP)
The angle of progression (AoP) is the angle between the
long axis of the pubic bone and a line from the lowest
edge of the pubis drawn tangential to the deepest bony
part of the fetal skull.[45] The angle of progression is
measured using a transperineal ultrasound approach in
mid-sagittal scan (Fig. 2b) and the method for obtaining
measurements is described in Fig. 16. The anatomic
landmarks visualized during this scan include the pubic
symphysis bone, as an oblong, irregular, echogenic
structure (ideally displayed in a horizontal position) and
the fetal skull (Fig. 17). The angle enlarges with the progressive descent of the fetal head in the birth canal, and
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therefore originally was called angle of head descent.
Numerous studies,[46–49] have correlated AoP between 110
and 120 degrees to the digital assessment equivalent of
the level of ischial spines (zero).
The advantage of the angle of progression for the clinicians is to provide a reliable assessment of head station.
The limitation is that a proper visualization of the pubic
bones is required.

Angle of progression
Technique
• Transducer positioned longitudinally between the
labia majora
• Mobilize and angle the probe to visualize the
mid-sagittal plane
• Identify the pubic bone landmark positioned
harizontally
• Freeze the image
Fig. 16. Summary of technique in measuring AoP.
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a

b

Fig. 17. Comparative simulated image. (a) Simulation model depicting
anatomical landmarks to measure. (b and c) Corresponding
transperineal ultrasound scan image for measuring. Transducer
is positioned longitudinally.

these factors may influence an obstetrician’s decision
when considering an operative vaginal birth.
Recommendation
• The advantage of this examination gives an opportunity
to the clinician not to take wrong impression about the
head station.
c

Fetal head rotation – Midline angle (MLA)

Caput succedaneum and cranial molding

The midline angle specifically describes fetal head rotation, as opposed to descent, as a marker of progress in
labor. The measurement is obtained using transperineal
ultrasound in the transverse plane. The midline of the
fetal head is identified and a linear marker is set at this
point for reference. An angle is taken between the fetal
midline structures and the anteroposterior axis of the
maternal pelvis (Fig. 19). A clinical significance is present between head station and fetal head rotation.[39]

The presence of caput (a soft tissue swelling) and molding (overlapping of fetal cranial bones) in labor contributes to the difficulty in assessment of fetal head position and station. An objective visual method for describing its presence can be portrayed with transperineal
ultrasound in a sagittal plane (Fig. 18). The presence of

Further parameters to represent head descent in the
maternal pelvis can be measured including midlineangle (MLA). The advantage of this method is to understand the progress of the head in the pelvis objectively
because the digital examination is not giving a reliable
method of establishing the progress and head descent.

Recommendation
• Regarding the head station, head direction (such as headup sign) or head-perineum distance is an easy and quick
way to evaluate or may be better take the measurement
the angle of progression.
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a

b

Fig. 18. Transperineal ultrasound depiction of caput succedaneum and cranial molding.

Recommendation
• If you want to evaluate the head rotation in the birth canal,
take the measurement of midline angle which gives you an
opportunity to manage the labor objectively.

Flexion/Deflexion
The fetal head flexion facilitates the engagement and the
progression of fetal head in the birth canal, exposing the
suboccipito-bregmatic diameter, that is shorter than the
occipito-frontal diameter. Even though fetal head hyper-

Fig. 19. Schematic model and corresponding transperineal ultrasound measurement of midline angle.
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extension is a common cause of dystocia, clinical diagnosis is difficult and imprecise, therefore the exact prevalence of this condition is unknown. The fetal head flexion
can be quantitively defined by the occiput-spine angle
(OSA) for fetuses with occiput anterior and transverse
position and by the chin-to-chest angle (CCA) for the
fetuses with occiput posterior position.[31,50-52] In the incidence of vaginal deliveries, a wide OSA and a narrow
CCA are seen.[53]
Recommendation
• In cases of suspected dystocia (such as deflexion abnormalities), take the measurement for occiput-spine angle or
chin-to-chest angle. Therefore, the advantage of this
examination is to make better and objective clinical decision to predict the dystocia for proper management.

Occiput-spine-angle – Flexion/Deflexion
The occiput-spine angle (OSA) corresponds to the angle
between a line drawn tangential to the cervical spine and
a second line drawn tangential to the occiput (Figs.
20–22). This represents the degree of head flexion in the
maternal pelvis in an occipital anterior or occipital transverse fetal head position. Through quantifying the relationship between the fetal occiput and the spine, the
obstetrician can evaluate normal process of labor and
detect early signs of obstruction.[49] In the presence of
fetal head deflexion, the outcome of a cesarean delivery is
increased.[31]

• Transducer placed longitudinally at the suprapubic
level
• Move and angle the transducer to visualize the
cervical spine and the fetal occiput
• Freeze the image
Fig. 20. Summary of OSA – Occiput-spine angle technique.

Chin-to-chest angle – Flexion/Deflexion
The chin-to-chest angle (CCA) is defined as the angle
between the intersection of a line passing by the long
axis of the sternum and a second line drawn tangential to
the skin that covers the inferior limit of oral cavity up to
the chin (Figs. 23–25). In the occiput posterior fetal
position, this is an alternative measure to OSA to
describe fetal head flexion.
The second stage of labor
According to the World Health Organization (WHO),
the definition of second stage labor is the interval
between the initiation of full cervical dilatation and birth
of the baby. Adverse outcomes for both the mother and
her baby have been associated with a prolonged duration
in second stage of labor as well as higher likelihood of
requiring an assisted birth.[53-55] The recommended duration of this stage in labor still remains debated world-

Fig. 21. Schematic representation of the occiput-spine angle (OSA) measurement and corresponding ultrasound image (Transducer placed longitudinally at the suprapubic level and mobilize and angle the transducer to visualize the cervical spine and the fetal occiput).
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Fig. 22. Assessment of the occiput-spine angle (OSA) in fetuses with occiput anterior position (modified by Bellussi et al.).[52]

wide. An obstetrician assesses the cause of the delay in
labor and may propose an operative vaginal delivery
(vacuum, forceps or caesarean section).
A study of prolonged labor in 150 women, measured transperineal ultrasound distance of HPD≤40mm
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and the AoP≥110° corresponded to an outcome of a
spontaneous vaginal delivery in 92% and 88% of
women, respectively, which demonstrates promising
data on the utility of these values for prediction of type
of birth.[56]
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Transperineal measurement of HPD both during at
rest and during active second stage was able to quantify fetal head descent and thus illustrates that minimal
descent was associated with longer duration of second
stage and higher chance of CS.[57] Furthermore, a
recent systematic review supports ultrasound prediction in labor by demonstrating an AoP between
108–119° at the beginning of second stage of labor was
associated with a successful vaginal birth.[58]
During second stage, a proposed algorithm model
using the concept of a “traffic light” by incorporating
both clinical and sonographic parameters is useful to consider.[59-61] It may guide clinicians on their decision on the
choice of assisted vaginal delivery and alert junior obstetricians to consider senior assistance prior to commencing delivery. Asynclitism is often underdiagnosed. It
could be as common as 15% in second stage of labor
amongst nulliparous women. A simple rule for diagnosis
is that the midline echo could not be seen easily at the
head-perineum distance plane.[62] Obstetricians should be
aware of this condition, especially when encountering
fetuses in non-OA position before attempting instrumental deliveries.

The “chin-to-chest” angle
Technique
• Transducer placed longitudinally at suprapubic
level
• Move and angle the transducer to visualize
the fetal face profile and the sternum
longitudinally
• Freeze the image
Fig. 23. Summary of CCA technique.

Recommendation
• Intrapartum ultrasound can be used during all stages of
pre-labor and labor for diagnosis of malpositions and to
understand underlying mechanisms of labor arrest. In this
manner, ultrasound alongside clinical findings can
improve clinical care. Through evaluation of fetal position, station and rotation, the obstetrician can oversee
labor progress and make objective judgements over
intended clinical interventions.

Ultrasound Examination after Delivery
Checking the anatomy
Applications of postpartum sonography (Figs. 26 and
27) include the exclusion of placental remnants immediately after birth in the context of postpartum hemorrhage, the possible need for ultrasound-guided curettage and the exclusion of uterine rupture in vaginal
birth after previous cesarean section. After primary
cesarean section without opening of the cervix, lochial
stasis can lead to lower abdominal pain and in these
cases a significant intrauterine blood collection can be
detected on ultrasound. Sonography is also used for the
diagnosis of intra-abdominal or abdominal wall
hematomas, and other rare causes of persistent or acute

Fig. 24. Measurement of “chin-to-chest” angle (CCA) in fetuses with
occiput posterior position: placement of transducer, illustration, measurement.
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Fig. 25. Visual assessment of the “chin-to-chest” angle (CCA) in fetuses with occiput posterior position. Fetal head deflexion at ultrasound evaluation
increases the risk of cesarean delivery (modified by Bellussi et al.).[52]
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a

b

Fig. 26. Normal uterus immediately after uncomplicated spontaneous birth with complete placental delivery. (a) Uterus in longitudinal section
with a linear cavity, without coagula and without placental remnants. (b) Cross-section of the same uterus at the level of the common
iliac artery.

postpartum bleeding such as placental polyps, arteriovenous malformations and pseudo-aneurysms.[63,64]
Postpartum bleeding
In postpartum bleeding, immediate sonography helps to
distinguish between uterine atony and bleeding caused
by tissue (placental retention) or trauma.
In placental retention, the placenta is not born
within 30 to 60 minutes. It is the second most common
cause of postpartum hemorrhage (PPH) after uterine
atony. A completely or partially separated retained placenta impairs uterine contraction and often leads to
increased bleeding. In such cases, the placenta must be

a

separated manually or removed instrumentally, preferably under ultrasound guidance. The sonographic surveillance during such procedures reduces the risk of
complications, for example uterine perforation or the
incomplete emptying of remnants.
After manual or instrumental removal of the placenta
or placental remnants, the sonographically empty cavity
of the uterus can be imaged and documented (Fig. 28).
In the case of uterine atony resistant to uterotonics,
which often occurs after manual and instrumental
emptying of the cavity, the insertion of an intrauterine
chitosan tamponade or of a balloon (Bakri balloon) has
been proven to be effective (Fig. 29). The correct posi-

b

Fig. 27. Normal uterine involution one week after delivery. (a) Uterus with normal postpartum flow in the cavity. The cavity is slightly dilated and physiologically contains some blood. (b) Color Doppler sonography shows perfusion in the myometrium only, but not in the cavity.
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a

b

Fig. 28. Placental retention, manual placental release. (a) Unseparated placenta in the uterine cavity (cross-section). (b) Final image of the uterus after
complete removal of the placenta (longitudinal section).

Fig. 29. Application of Bakri balloon.
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tion of the tamponade or balloon can be confirmed
sonographically. The secondary accumulation of blood
in the uterine cavity can also be detected.
Postpartum and post-operatively, abdominal
sonography is also helpful to detect hematomas and to
determine their size (Fig. 30); they can be separate
from the uterus, for example in the case of a uterine
rupture. In the case of persistent postoperative vaginal
bleeding after curettage, free abdominal fluid or a
localized hematoma can be detected next to the rupture site in the abdomen, and the volume of blood loss
can be better estimated and correlated with circulatory
parameters and hemoglobin levels.[65,66]
Uterine compression sutures are used as an alternative to a tamponade in cases of therapy-resistant bleeding during a cesarean.[67,68] These sutures can be visualized by ultrasound and followed up in the postoperative
course weeks later.

Fig. 30. Postpartum hematoma by transabdominal ultrasound.

a

Doppler studies
Both B-scan imaging and color Doppler sonography of
the placenta can help to detect a pathological placental
period. The absence of placental separation signs and the
persistence of blood flow between the myometrium and
placenta in color Doppler may be aischial spines, this station is n indication of abnormally invasive placenta
(AIP), such as placenta accreta, increta or percreta (Fig.
31). In some cases, the patient may benefit from ultrasound-guided curettage to selectively remove cotyledons
implanted at a deeper focal point, and in other cases, to
act cautiously in the case of AIP with a very thin
myometrium and the danger of perforation. At the end
of the procedure, an ultrasound image can be used to
document the successful performance of the intervention and confirm the empty cavity.
The detection of perfusion, using color Doppler, in
an intracavitary mass is diagnostic of placental remnants.[66] Cotyledons cannot always be distinguished from
organized blood clots or a submucous myoma by the Bmode image alone. Increased blood flow to the
myometrium in the area of the adherent placental residue
is typical, but absent in blood clots and in older or
detached non-perfused placental remnants. Increased
vaginal bleeding after a caesarean section in the puerperium can also indicate placental remnants.
Arterio-venous malformations (AVM) are rare differential diagnoses of pathological postpartum uterine
bleeding.[69] They occur after uterine trauma (surgery) or

b

Fig. 31. Placental remnant after spontaneous delivery. (a) In a clinical
examination due to increased postpartum flow two weeks
after spontaneous delivery, a placental residue was found. (b)
Evidence of perfusion in the placental residue, which originates from the anterior wall.
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a

b

Fig. 32. Uterine arterio-venous vessel malformation (AVM). (a) Cystic mass in the myometrium. (b) Color Doppler sonography reveals a dense vascular mass in the myometrium with turbulent flow typical of uterine AVM.

are rarely congenital; they may occasionally become
symptomatic postpartum for the first time. In B-mode
ultrasound, a cystic mass in the myometrium is visible and
color Doppler sonography reveals a dense vascular mass
in the myometrium with turbulent flow typical of uterine
AVM. Correctly diagnosing a symptomatic AVM is
essential to avoid the accidental provocation of increased
bleeding during an attempted curettage (Fig. 32).
Pelvic floor after delivery
Perineal sonography can be used to assess the pelvic
floor and sphincter anatomy. Internal and external
sphincters and the levator ani can be examined not only
statically but also dynamically (when the pelvic floor is
tensed and relaxed). Sonographically, it appears as a local
interruption of continuity of the soft tissue mantle or
vaginal sidewall. This new application of postpartum
sonography is increasingly being used for the early diagnosis of occult or clinically significant pelvic floor and
sphincter damage.
Recommendation
• In a case of any suspected postpartum pathology, the
ultrasound examination is used always to keep you safe
and to give you better management of postpartum period.
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Abstract
Objective: COVID-19 has deeply affected our lives in terms of social, economic, education, and health issues. Pregnant women have had concerns about routine antenatal care visits and decreased follow-up numbers due to concern of COVID-19 transmission. We aimed to evaluate
whether there is a delay in the diagnosis of fetal anomaly during the COVID-19 pandemic period and whether patients diagnosed with fetal
anomaly attend antenatal care regularly or not, and to investigate the factors that prevent them from regular follow-up.
Methods: Pregnant women diagnosed with fetal anomaly during pandemic period (March 1, 2020 to September 1, 2020) and diagnosed with fetal
anomaly before pandemic period (September 1, 2019 to February 28, 2020) were compared with a questionnaire in terms of antenatal follow-up
frequency and gestational age of fetal anomaly diagnosis.
Results: In the during pandemic period group, regular pregnancy follow-up was decreased from 87% to 51% because of maternal anxiety, fear
of virus transmission in hospital and the anxiety of passing it on to baby. Attending a detailed ultrasound scan for detecting fetal anomaly at 18–22
weeks was significantly lower in the during pandemic group. In the pandemic period, the most commonly diagnosed fetal anomalies were central and peripheral nervous system, and cardiovascular and gastrointestinal system anomalies similar to the before pandemic period group. The
mean frequency of follow-ups in the third trimester in the before pandemic period group and during pandemic period group was 6.02 (±2.36)
times and 4.02 (±1.97) times, respectively, and it was a considerable and statistically significant decrease. In addition, the mean week of fetal
anomaly diagnosis was 23±6 weeks in during pandemic group, while it was 22±5 weeks in before pandemic group, and there was no statistically
significant difference.
Conclusion: Antenatal follow-up of the patients has been decreased significantly during the pandemic period, although it does not seem to
cause delay in the diagnosis of fetal anomaly. In experienced perinatal centers, if the concerns of patients are relieved and they are examined
under suitable conditions for the pandemic, there will be no delay in diagnosis of fetal anomalies.
Keywords: Fetal anomaly, antenatal care, COVID-19, prenatal screening.

Introduction
COVID-19 was declared as a pandemic by the World
Health Organization and since that time, it has deeply
affected our lives in social, economic, health, and education issues.[1] The public was instructed to stay at home

and reduce hospital admissions for non-emergency situations by authorities. In Turkey, lockdowns were imposed,
the number of outpatient clinic visits and examination
hours was reduced, the number of attendants for inpatients was limited, and elective surgeries were postponed.
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Pregnant women had to consider both their own
health and the health of the fetus during the pandemic,
and the uncertainty about how the disease would affect
the course of pregnancy also created a source of stress
and anxiety.[2,3] Therefore, they have had concerns about
routine antenatal care visits and decreased follow-up
numbers due to concern of COVID-19 transmission.[4]
This situation can be at least as harmful as the COVID19 disease itself.
During the pandemic, many obstetric associations
have suggested and limited antenatal care visits with
first trimester scan at 11–13th weeks, detailed ultrasound screening at 20–22nd weeks, laboratory tests and
vaccines at 28th week, group B streptococcus and HIV
screening at 36th week and other visits via telehealth
systems.[5,6] In our country, it has reduced the number of
antenatal care by following these recommendations.
However, it was not possible to limit the number of follow-ups of pregnant women who were followed up by
high-risk pregnancy units. Delayed diagnosis and interventions at pregnancies with fetal chromosomal or
structural anomalies can lead to negative consequences
on both mother and fetus health.[7]
There are a limited number of studies on obstetric
follow-up and fetal anomaly diagnosis and treatment in
the literature.[8–10] In none of these studies, the week of
fetal anomaly diagnosis, and factors affecting the frequency of antenatal follow-ups of pregnancies with fetal
anomalies in the pandemic period were mentioned. We
aimed to evaluate whether there is a delay in the diagnosis of a fetal anomaly during the COVID-19 pandemic period, and whether patients diagnosed with fetal
anomaly attend antenatal care regularly or not, and to
investigate the factors that prevent them from regular
follow-up.

Methods
In this questionnaire-based study, 100 pregnant women
diagnosed with fetal anomaly during the pandemic period (DPP) (March 1, 2020 to September 1, 2020) and
100 pregnant women diagnosed with fetal anomaly
before the pandemic period (BPP) (September 1, 2019
to February 28, 2020) were included. The study was
approved by Turkish Ministry of Health (T18_44_28)
and Ankara City Hospital’s Ethics Committee (E1-201145). The questionnaires were applied to the first

group diagnosed with a fetal anomaly during the pandemic period at the high-risk pregnancy outpatient clinic. The second group diagnosed with fetal anomaly
before the pandemic period was asked questions by
phone.
Our questionnaire consisted of 3 parts. In the first
part of the questionnaire, questions were asked to the
patients in order to determine their demographic characteristics, in the second part their clinical characteristics, and in the third part their compliance with pregnancy follow-up.
Statistical analyses were performed by Statistical
Package for the Social Sciences version 25.0 (IBM Corp.,
Armonk, NY, USA). Visual (histograms, probability
plots) and analytical methods (Shapiro-Wilk test) were
used in order to determine normality of distribution.
Since our data were not in normal distribution, we presented medians and interquartile range values for
descriptive analysis. We used Mann-Whitney U test to
compare two groups for non-normally distributed
parameters. Pearson’s chi-square test was performed to
compare categorical variables among the groups.
Additionally, Fisher’s exact test was used for nominal
variables between groups when necessary. We used percentages to express categorical variables. Correlation
analysis was performed by Pearson’s test. A p-value <0.05
was regarded statistically significant. The sample size was
calculated by G-Power; for an alpha of 0.05 with 90%
power gave an effect size of 0.3, requiring a minimum of
91 subjects per group.

Results
Descriptive characteristics of the patients were given in
Table 1. Descriptive characteristics were not significantly different between the two groups. There was no
difference between before and during the pandemic
periods in terms of folic acid, vitamin D, multivitamin
and antianemic intake as recommended by the government’s health system (Table 2).
In the DPP group, regular pregnancy follow-up was
87% before pandemic which was decreased to 51% during the pandemic period. In DPP group, 43 of 49
patients who did not come to follow-up regularly stated
COVID-19 as the reason for not coming to follow-up,
and the remaining 6 patients stated the reasons as difficulty in transportation to the hospital, familial problems,
and lack of knowledge about the follow-up (Table 2).
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Table 1. Comparison of descriptive characteristics of pregnant women diagnosed with fetal anomaly during pandemic period (Group 1) and
pregnant women diagnosed with fetal anomaly before pandemic period (Group 2).
Group 1
(Pandemic period)
(n=100)

Group 2
(Before pandemic period)
(n=100)

p-value

Maternal age, years (median, IQR)

27 (9)

28 (9)

0.55

Gravida, n (median, IQR)

2 (2)

2 (2)

0.08

Variables

Parity, n (median, IQR)

1 (1)

1 (1)

0.08

Gestational age at fetal anomaly diagnosis, weeks (median, IQR)

22 (8)

22 (4)

0.63

Maternal education status, n (%)
Primary school

37 (37%)

46 (46%)

High school

48 (48%)

34 (34%)

University graduates

15 (15%)

20 (20%)

0.130

Maternal occupational status, n (%)
Employed

84 (84%)

82 (82%)

Unemployed

16 (16%)

18 (18%)

0.48

Maternal socioeconomic status, n (%)
Low

37 (37%)

44 (44%)

Moderate

40 (40%)

35 (35%)

High

23 (23%)

21 (21%)

Primary school

42 (42%)

40 (40%)

High school

38 (38%)

36 (36%)

University graduates

20 (20%)

24 (24%)

0.59

Spouse education status, n (%)
0.79

Spouse occupational status, n (%)
Employed

93 (93%)

87 (87%)

7 (7%)

13 (13%)

Low

37 (37%)

44 (44%)

Moderate

40 (40%)

35 (35%)

High

23 (23%)

21 (21%)

4 (4%)

12 (12%)

Unemployed

0.84

Spouse socioeconomic status, n (%)

History of disabled child, n (%)

0.59

0.06

If there was any disabled child, whether it was diagnosed during pregnancy, n (%)
Yes

3 (75%)

9 (75%)

No

1 (25%)

3 (25%)

Consanguineous marriage, n (%)

15 (15%)

18 (18%)

0.56

Smoking, n (%)

10 (10%)

6 (6%)

0.29

Maternal comorbid disease, n (%)

18 (18%)

26 (26%)

0.17

Drug use due to maternal disease, n (%)

15 (15%)

20 (20%)

0.35

1.00

IQR: interquartile range. p<0.05 was considered statistically significant.

When the two groups were compared, attending first
trimester scan, second trimester scan and oral glucose
tolerance test was not significantly different (p>0.05).
However, attending a detailed ultrasound scan for
detecting fetal anomaly at 18–22 weeks of gestation was
significantly lower in the pandemic group (p=0.01)
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(Table 3). Comparing the two groups, the mean frequency of follow-ups in the third trimester in the BPP
and DPP were 6.02 (±2.36) times and 4.02 (±1.97) times,
respectively, and a considerable and statistically significant decrease was found in the frequency of follow-up in
the DPP (p<0.001).
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Table 2. Comparison of clinical characteristics of pregnant women diagnosed with fetal anomaly during pandemic period (Group 1) and pregnant women diagnosed with fetal anomaly before pandemic period (Group 2).
Group 1
(Pandemic period)
(n=100)

Group 2
(Before pandemic period)
(n=100)

p-value

Folic acid use, n (%)

72 (72%)

75 (75%)

0.63

Vitamin D intake, n (%)

52 (52%)

54 (54%)

0.77

Multivitamin supplementation, n (%)

64 (64%)

63 (63%)

0.88

Anti-anemic intake, n (%)

60 (60%)

64 (64%)

0.56

Regular pregnancy follow-up in previous pregnancies, n (%)

54 (54%)

63 (63%)

0.86

Pregnancy follow-up regularly before pandemic, n (%)

87 (87%)

90 (90%)

0.50

Pregnancy follow-up regularly during pandemic, n (%)

51 (51%)

-

Reasons for not regularly attending follow-up during pandemic, n (%)

49 (49%)

Variables

COVID-19
Other reasons

43 (43%)

-

6 (6%)

Healthcare institution, n (%)
State hospital

70 (70%)

77 (77%)

Private hospital

12 (12%)

12 (12%)

University hospital

18 (18%)

11 (11%)

0.31

Statistical analysis was performed by chi-square test. p<0.05 was considered statistically significant.

Table 3. Comparison of compliance for antenatal follow-up of pregnant women diagnosed with fetal anomaly during pandemic period (Group
1) and pregnant women diagnosed with fetal anomaly before pandemic period (Group 2).

Variables

Group 1
(Pandemic period)
(n=100)

Group 2
(Before pandemic period)
(n=100)

p-value

65 (65%)

74 (74%)

0.16

35 (35%)

26 (26%)

First trimester scan, n (%)
Attended
Reasons for not attending first trimester scan, n (%)
COVID-19

19 (54%)

0

Patient’s own decision

16 (46%)

26 (100%)

51 (51%)

60 (60%)

49 (49%)

40 (40%)

0.002

Second trimester scan, n (%)
Attended
Reasons for not attending second trimester scan, n (%)
COVID-19

24 (48%)

0

Patient’s own decision

14 (29%)

25 (62%)

Presence of other screening test

11 (22%)

15 (38%)

80 (80%)

92 (92%)

20 (20%)

8 (8%)

0.20

0.001

Detailed ultrasound scan at 18–22 weeks, n (%)
Attended
Reasons for not attending detailed ultrasound scan, n (%)

0.01

COVID-19

15 (75%)

0

Patient’s own decision

5 (25%)

8 (100%)

16 (16%)

17 (17%)

0.092

42 (42%)

42 (42%)

1.00

58 (58%)

58 (58%)

Invasive diagnostic procedures (chorionic villus sampling /
amniocentesis /cordocentesis)

0.02

Oral glucose tolerance test, n (%)
Attended
Reasons for not attending oral glucose tolerance test, n (%)
COVID-19

17 (29%)

0

Patient’s own decision

41 (71%)

58 (100%)

4.02 (±1.97)

6.02 (±2.36)

<0.001
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Distribution of the fetal anomalies was shown in
Table 4. In the pandemic period, the most commonly
diagnosed fetal anomalies were central and peripheral

nervous system, and cardiovascular and gastrointestinal
system anomalies similar to the before pandemic period group. In the DPP and BPP groups, the mean

Table 4. Comparison of fetal anomalies between pregnant women diagnosed with fetal anomaly during pandemic period (Group 1) and pregnant women diagnosed with fetal anomaly before pandemic period (Group 2).
Group 1
(Pandemic period)
(n=100)

Group 2
(Before pandemic period)
(n=100)

Central and peripheral
nervous system
anomalies

37

39

Anomalies of the
gastrointestinal tract and
abdominal wall

Holoprosencephaly

2

Fetal anomalies

Fetal anomalies

Group 1
(Pandemic period)
(n=100)

Group 2
(Before pandemic period)
(n=100)

15

11

1

Diaphragmatic hernia

3

3

Anencephaly

2

Duodenal atresia

2

1

Arachnoid cyst

1

Duplication cyst

2

1

Gastroschisis

1

1

Omphalocele

2

2

Esophageal atresia

1

Ileal atresia

1

Jejunal atresia

1

Intestinal obstruction

1

Corpus callosum
agenesis
Dandy-Walker
malformation

1
2

Diastematomyelia

4
1
1

1

Rhombencephalosynapsis

1

Encephalocele

5

1

Megacolon

Open spina bifida

10

11

Meconium peritonitis

1

Vermian agenesis

2

1

Microcephaly

1

2

Anomalies of the urinary tract
and external genitalia

10

9

1
1

Hydrocephaly

5

7

Multicystic dysplastic kidney

5

4

Mega cisterna magna

1

1

Duplex collecting system

1

1

Intracranial cyst

2

1

Ovarian cyst

1

1

Ventriculomegaly

2

5

Hydroureteronephrosis

2

1

Renal agenesis

1

1

Skeletal dysplasias

5

Intracranial hemorrhage

3

Congenital heart disease

26

Polycystic kidney
29

Aortic coarctation

1

Atrial septal defect

1

2

Achondrogenesis

Ventricular septal
defect (VSD)

5

3

Lower limb hypoplasia

Atrioventricular septal
defect

1

3
1

1

Hemivertebra

1

Kyphoscoliosis

1

Rhizomelia

1
1

2

2

1

Transposition of the
great arteries (TGA)

2

2

TGA + pulmonary stenosis

1

1

Skeletal dysplasia of
unspecified type

TGA + VSD

1

2

Thoracic anomalies

5

2

2

1

Double outlet right
ventricle

1

3

Congenital pulmonary
airway malformation

Aortic arch anomalies

2

1

Hydrothorax

1

1

Pulmonary sequestration

2

1

3

Chromosomal and
nonchromosomal syndromes

2

7

1

47,XXX

1
1

Ebstein anomaly
Fallot tetralogy

3

Tricuspid atresia

1

Tricuspid insufficiency
Hypoplastic right heart

1

3

DiGeorge syndrome

Hypoplastic left heart

3

5

Trisomy 21

1

2

Situs inversus

2

Trisomy 18

1

2

Arrhythmia

132
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weeks of fetal anomaly diagnosis were 23±6 and 22±5,
respectively, and there was no statistically significant
difference between the two groups (p=0.636).
A weak positive correlation was found between
spouse education status, folic acid intake and frequency of follow-up in the third trimester after pandemic
(r=0.179 and p=0.01 for spouse education status, and
r=0.147 and p=0.03 for folic acid intake). There was a
weak negative correlation for gravida, and a strong
positive correlation for fetal anomaly history in previous pregnancies was found with regular pregnancy follow-up after pandemic (r=-0.220 and p=0.02 for gravida, and r=1.000 and p<0.001 for fetal anomaly diagnosed in previous pregnancies).

Discussion
The present study revealed there was a decrease in
pregnancy follow-up because of maternal anxiety, fear
of virus transmission in hospital, and the anxiety of
passing it on to the baby. Besides, this study demonstrated that the reduction in prenatal visits did not
cause a delay in the diagnosis of fetal anomaly.
In the pre-pandemic period, the frequencies of regular antenatal follow-up of the two groups were found to
be similar. While pregnant women in the DPP group
regularly attended pregnancy follow-ups before the pandemic, the frequency of regular antenatal follow-ups was
decreased in the post-pandemic period. This result
strongly supported our concern that pregnant women
have not received adequate antenatal care at the time of
the pandemic. Peahl et al. found a 31.6% decrease in the
antenatal visit frequency between the pre-pandemic
period and the post-pandemic period similar to our
result.[11] In a study, it was determined that the number of
admissions to cardiology outpatient clinics for all reasons
decreased during the pandemic period.[12] In a recent
study about pediatric cancers, 3 children with hematologic cancer who were late in admission to the hospital
because of COVID-19 and came in a life-threatening
situation were presented.[13] Snapiri et al. presented seven
children with delay on diagnosis of complicated appendicitis because of parental concern, telemedicine use and
insufficient evaluation.[14] The decrease in the number of
hospital admissions and delayed diagnosis seems to have
affected not only pregnant women but also other patient
groups due to pandemic.

The mean week of fetal anomaly diagnosis was 23
weeks in the post-pandemic group, while it was 22
weeks in the before pandemic group, and there was no
statistically significant difference contrary to assumption. Our hospital is a tertiary center with a high capacity that receives referrals from all over the region. We
did not reduce the number of outpatient clinics or
patients even during the peak of the pandemic. In our
opinion, there was no delay in the diagnosis of fetal
anomalies for these reasons.
There was no difference between before and during
the pandemic periods in the use of folic acid, vitamin
D, multivitamin and antianemic. The reason for this
was probably that the use of these drugs is supported
within the government health policy and patients can
get these drugs without prescriptions from health centers and family physicians without going to the hospital.
Although the rates of first trimester scan, second
trimester scan and oral glucose tolerance test were similar in the pre- and post-pandemic groups, it was
observed that the detailed ultrasonography rate
decreased in a statistically significant way in the postpandemic group. The reason for the decrease may be
social distance is the least and time is the longest in the
detailed ultrasonography among the antenatal screening test.
In our study, while the rate of the invasive procedures was 17% in the group diagnosed with fetal
anomaly before the pandemic, the rate was 16% in
those diagnosed during the pandemic period, and we
did not observe any significant decrease. The reason
for this may be that most of our patients are referred
from other centers and our perinatology clinic is the
highly experienced last step center. In addition, we
informed the patients in detail that fetal diagnostic
procedures are time-sensitive and delaying them may
worsen outcome for pregnant woman and fetus. In a
review conducted by Deprest et al., it was stated that
the risk of spontaneous vertical transmission of the
coronavirus in the invasive diagnostic procedures is
minimal and unproven. They concluded that the risk
of vertical transmission should not prevent minimally
invasive procedures such as chorionic villus sampling
or amniocentesis.[8]
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In the DPP group, there was a significant decrease
in antenatal follow-ups in the third trimester. After the
diagnosis of fetal anomaly, most of the patients disrupted their follow-ups in the third trimester during
the pandemic period. In addition to this, while there
was no correlation with maternal educational status, a
positive correlation was found between the education
status of the spouse and the frequency of follow-up in
the third trimester. In our society, due to the cultural
factors, paternity factors are very important for issues
of perinatal care.
A negative correlation was found between the
patient’s gravida and the frequency of follow-up during
the pandemic period. As the patient's gravida decreases, her concerns about the baby may be weighed down
to her concerns about the COVID-19. There was a
positive correlation between follow-up during the pandemic period and fetal anomaly history in previous
pregnancies. In many studies, anxiety and stress levels
were found to be very high in mothers with disabled
children.[15,16] In addition to maternal anxiety, patients
who had a disabled child was diagnosed with fetal
anomaly during antenatal follow-up in their previous
pregnancy may have increased trust in the antenatal
care and screening tests.

Conclusion
In conclusion, antenatal follow-up frequency of the
patients has been decreased significantly during the pandemic period, although it does not seem to cause delay
in the diagnosis of fetal anomaly. In experienced perinatal centers, if the concerns of the patients are relieved
and they are examined under suitable conditions for the
pandemic, there will be no delay in the diagnosis of fetal
anomalies. Our study is valuable since there are very few
studies in the literature about how prenatal follow-ups
are being affected during the pandemic period and there
is no study on the follow-up of pregnant women diagnosed with a fetal anomaly.
Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.
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Prediction of gestational diabetes mellitus in the first
trimester: is it possible?
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Abstract
Objective: The aim of this study is to identify the first trimester markers that may be associated with gestational diabetes mellitus (GDM) and
to evaluate whether those markers might be used for prediction of gestational diabetes or not.
Methods: Pregnant women between 11 and 14 weeks of gestation applying to the university hospital between August 2018 and March 2019 were
included in the study. Body mass index calculation and blood tests including complete blood count, TSH, T3, T4, HbA1c, uric acid, CRP, procalcitonin, PAPP-A and β-hCG levels were done during assessment followed by 50 grams of glucose challenge test between the 24 and 28 weeks
of gestation for each woman. Patients with positive results were further evaluated with a 3-hour, 100-g OGTT. According to the diagnostic test
results, the relationship between biochemical markers during the first trimester, BMI and GDM was statistically analyzed.
Results: A hundred and eighty-two pregnant women participated in the study. Fifty-four women had positive glucose challenge test (GCT)
results while 128 women had negative results. Pregnant women with positive GCT results underwent 3-hour, 100-g OGTT and, 24 pregnant
women were diagnosed with GDM, while 158 pregnant women were considered healthy according to the results. There was no statistically significant difference between GDM and non-GDM groups in terms of age, height, TSH, T3, T4, β-hCG-mom, PAPP-A, PAPP-A-mom, uric
acid and procalcitonin (p>0.05). The mean body weight, body mass index and HbA1c levels were higher and β-hCG levels were lower in the
GDM group compared to the non-GDM group, and these findings were statistically significant (p<0.001).
Conclusion: The use of first trimester markers in GDM prediction seems to have no significance. There is a need for extensive, randomized studies with universal criteria.
Keywords: Gestational diabetes, pregnancy-induced gestational diabetes, oral glucose tolerance test.

Introduction
Gestational diabetes mellitus (GDM) is defined as a
varying degree of carbohydrate intolerance beginning
or first noticed during pregnancy. It is the most common medical complication of pregnancy that increases
maternal and neonatal morbidity. Gestational diabetes
prevalence varies from 1% to 6% in surveyed communities.[1] The prevalence in Turkey is between 4% and
10%.[2–4] Prevalence increases with increasing mean
mother age and obesity rates.[5] The prediction and diag-

nosis of GDM are important both for existing pregnancy and health of the mother after pregnancy.
Gestational diabetes has been associated with an
increased risk of some perinatal adverse outcome, gestational hypertension, polyhydramnios, macrosomia,
birth traumas in mother and baby, operative delivery,
perinatal mortality, fetal/neonatal hypertrophic cardiomyopathy, neonatal respiratory conditions and
metabolic complications (hypoglycemia, hyperbilirubinemia, hypocalcemia, and polycythemia).[6–10] Both
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maternal and fetal complications may be reduced with
early diagnosis and treatment of gestational diabetes.
GDM is diagnosed between the 24 and 28 weeks of
gestation either by 75-g oral glucose tolerance test
(OGTT) performed in a single time or by 50-g oral glucose screening test followed by 100-g OGTT if 50-g
test is positive.[11] However, OGTT is a time-consuming, labor-intensive test that is often not well tolerated
by pregnant women. It requires overnight fasting and
sitting more than 3 hours and blood sample collection at
least 3 times during the test. Approximately 10% of
pregnant women cannot complete oral glucose tolerance test along with increasing nausea and vomiting during pregnancy.[12] Also diagnosing GDM after 24 weeks
of gestation may cause prolonged exposure to intrauterine hyperglycemia and increased fetal growth, as well as
an increase in cardiovascular risk of mother.[13–15]
Studies aimed at prediction and diagnosis of GDM
during early stages of pregnancy have been increased in
accordance with these evidences. However, there is no
consensus on which test, or biochemical marker can be
used for screening GDM in the early stages of pregnancy.
Specification of GDM-related markers in the early
stages of pregnancy will be very beneficial to manage
pregnant women at risk of GDM and in reducing diabetes-related complications. In this study, we aimed to
identify the first trimester markers that may be associated with GDM and to evaluate if these markers may be
used in predicting gestational diabetes.

Methods
This is a prospective study conducted in the Department
of Obstetrics & Gynecology, School of Medicine,
Kahramanmaraﬂ Sütçü ‹mam University between
August 2018 and March 2019. The study was approved
by the Clinical Research Ethics Committee of School of
Medicine of Kahramanmaraﬂ Sütçü ‹mam University in
04.07.2018 with the decision number 2018/11-24. The
study was conducted in accordance with the principles of
Helsinki Declaration. Written informed consent was
obtained from pregnant women participating in the
study. Pregnant women aged 18–40 years old, between
11 and 14 weeks of gestation, applying to our clinic were
included in the study. Pregnant women who had diabetes, chronic hypertension, systemic disease, and multiple pregnancies were excluded. Medical history, height

and weight were recorded and BMI was calculated as
kg/m2. Then, blood samples were collected for complete
blood count, thyrotropin (TSH), triiodothyronine (T3),
thyroxine (T4), glycosylated hemoglobin (HbA1c), uric
acid, C-reactive protein (CRP), procalcitonin and first
trimester screening tests including pregnancy associated
plasma protein-A (PAPP-A) and serum beta-human
chorionic gonadotrophin (β-hCG) levels, and analyzed
with COBAS-8000 (Roche Diagnotics, Basel,
Switzerland) device and HbA1c was analyzed with
Variant-2 (Bio-Rad Laboratories, Hercules, CA, USA)
device. Results were recorded and filed. Pregnant
women participating in the study were invited for gestational diabetes screening with 50-g glucose challenge
test between 24 and 28 weeks of gestation. Plasma glucose level one hour after 50-g glucose challenge test was
evaluated. Patients were considered positive if plasma
glucose levels were above 135 mg/dL; if they were positive, 3-hour, 100-g OGTT was performed and results
were evaluated according to Carpenter-Coustan criteria
(fasting plasma glucose <95 mg/dl, first hour <180
mg/dl, second hour <155 mg/dl, third hour <140 mg/dl).
Diagnostic test result was considered positive in pregnant women with at least 2 abnormal results. The
patients were divided into two groups as positive and
negative diagnostic test groups. The relationship
between the first trimester biochemical markers, BMI
and gestational diabetes was statistically evaluated.
Normal distribution of continuous variables was
tested using Kolmogorov-Smirnov test. Levene’s test
was used for assessing homogeneity of variances.
Descriptive statistics were expressed as mean ± standard
deviation or median (interquartile range of distribution)
for continuous numerical variables, and as number of
cases and (%) for sortable variables. Significance of difference between groups was assessed with Student’s t
test in continuous variables which met parametric test
assumptions while continuous variables which did not
meet parametric test assumptions were analyzed with
Mann-Whitney U test. Multivariate logistic regression
analysis was used to identify the most predictive factors
between glucose challenge test (GCT) negative and positive cases and, OGTT-negative and positive cases in
GCT-positive group. Variables determined p<0.25 as a
result of univariate statistical analyzes were included in
the multivariate logistic regression model as candidate
factors. In addition, odds ratio, 95% confidence interval
and Wald statistics for each variable were calculated.
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Data were analyzed using IBM SPSS Statistics 17.0
(IBM Corporation, Armonk, NY, USA) software package. A p-value less than 0.05 was considered statistically
significant.

nificant difference between OGTT-negative (nonGDM) and OGTT-positive (GDM) groups in terms of
age, height, thyroid function tests, β-hCG-mom, PAPPA, PAPP-A-mom, uric acid, procalcitonin and CRP
(p>0.05). The mean body weight was significantly higher in OGTT-positive group compared to negative group
(p<0.001). In addition, body mass index was significantly
higher in OGTT-positive group in comparison with
negative group (p<0.001) (Fig. 2). There was also a statistically significant difference in terms of body mass
index distribution between groups, and body mass index
of OGTT-positive group was categorized into a higher
BMI group compared to those in negative group
(p<0.001). The β-hCG level was significantly lower in
OGTT-positive group compared to OGTT-negative
group (p=0.041). HbA1c level was significantly higher in
OGTT-positive group than the negative group
(p<0.001).

Results
A hundred and eighty-two pregnant women participated in the study. The participants were divided into two
groups according to GCT results. GCT results were
positive in 54 participants and negative in 128 participants. Glucose challenge test positive pregnant women
received a 3-hour OGTT, and according to the results,
24 women were diagnosed with GDM while others were
considered healthy.
There was no statistically significant difference
between GCT-negative and GCT-positive groups in
terms of age, height, thyroid function tests, β-hCG,
PAPP-A, uric acid, procalcitonin and CRP (p>0.05).
The mean body weight and body mass index were statistically significantly higher in GCT-positive group compared to GCT-negative group (p<0.001) (Fig. 1).
HbA1c level was also significantly higher in GCT-positive group compared to GCT-negative group (p<0.001).
Demographic, anthropometric and biochemical variables of the cases in OGTT-positive and negative groups
were compared (Table 1). There was no statistically sig-

According to the multivariate logistic regression
analysis, the most determinant factor(s) in differentiating the GCT-negative and GCT-positive groups were
determined (Table 2). Variables found to be p<0.25 as a
result of univariate statistical analyzes were included in
the multivariate logistic regression model as candidate
risk factors. HbA1c was the most determinant factor in
distinguishing between GCT-negative and GCT-posi-
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Fig. 1. Body mass index in GCT-positive group compared to GCT-negative group.
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Table 1. Demographic characteristics, and anthropometric and biochemical measurements of OGTT-negative and positive groups.

Age (years)

non-GDM (n=158)

GDM (n=24)

Total (n=182)

p-value

27.6±5.5

27.4±5.8

27.5±5.5

0.912*
<0.001*

Body weight (kg)

66.6±13.4

81.2±14.0

68.5±14.7

Height (cm)

161.8±5.4

161.2±5.2

161.7±5.3

0.638*

BMI (kg/m2)

25.4±4.7

31.2±6.2

26.2±5.3

<0.001*

<25.00 kg/m2

80 (50.6%)

4 (16.7%)

84 (46.2%)

25.00–29.99 kg/m2

51 (32.3%)

9 (37.5%)

60 (33.0%)

30.00–34.99 kg/m2

24 (15.2%)

3 (12.5%)

27 (14.8%)

35.00–39.99 kg/m2

2 (1.3%)

6 (25.0%)

8 (4.4%)

≥40.00 kg/m2

1 (0.6%)

2 (8.3%)

3 (1.6%)

T3

3.0 (0.4)

3.1 (0.4)

3.0 (0.4)

0.312†

T4

1.2 (0.2)

1.1 (0.2)

1.2 (0.2)

0.283†

TSH

1.4 (1.4)

1.2 (1.0)

1.3 (1.4)

0.861†

31.1 (30.2)

23.0 (27.2)

30.7 (30.6)

0.041†

β-hCG (mom)

0.9 (0.7)

0.6 (0.8)

0.9 (0.7)

0.061†

PAPP-A

2.1 (1.8)

1.7 (2.0)

2.0 (1.9)

0.148†

PAPP-A (mom)

0.8 (0.5)

0.8 (0.6)

0.8 (0.5)

0.630†

HbA1c

5.1 (0.4)

5.3 (0.5)

5.1 (0.4)

<0.001†

Uric acid

3.1 (1.1)

3.1 (1.4)

3.1 (1.1)

0.768†

0.025±0.101

0.032±0.056

0.026±0.096

0.742*

5.8 (6.8)

8.0 (9.7)

6.1 (7.63)

0.394†

<0.001†

BMI

β-hCG

Procalcitonin
CRP

*Student’s t test; †Mann-Whitney U test. BMI: body mass index.

tive groups. Independent of other factors, each 1-unit
increase in HbA1c level increased the probability of
being positive for GCT by 6.441 times (95% CI:
2.005–20.697) (p=0.002).When adjustments were made
for other factors, BMI, which had a statistically signifi40

Body mass index (m2)

35
30
25
20
15

cant effect previously, disappeared (p=0.124). According
to multivariate logistic regression analysis, the most
determining factor(s) in differentiating the group with
negative OGTT results and the group with positive
OGTT results among GCT-positive cases were determined (Table 3). Variables found to be p<0.25 as a
result of univariate statistical analyzes were included in
the multivariate logistic regression model as candidate
risk factors. Body mass index was the most determinant
factor in differentiating OGTT-negative and OGTTpositive groups. Independent of other factors, each 1
kg/m2 increase in body mass index increased the probability of being positive for OGTT by 1.197 times statistically (95% CI: 1.049–1.367) (p=0.008).

10

Discussion

5
0
OGTT negative
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Fig. 2. Body mass index in OGTT-negative group compared to OGTTpositive group.

It is known that body mass index before pregnancy has a
critical role in development of GDM as well as insulin
resistance and type 2 diabetes. Thirty metanalyses were
analyzed in an umbrella review of observational studies
conducted under by Giannakou in 2019 and it was deterVolume 30 | Issue 2 | August 2022
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Table 2. Determining the most determinant factors in differentiating GCT-negative and GCT-positive groups according to multivariate logistic
regression analysis.
95% CI
Odds ratio

Lower limit

Upper limit

Wald

p-value

BMI

1.058

0.985

1.137

2.367

0.124

β-hCG

0.993

0.977

1.009

0.706

0.401

HbA1c

6.441

2.005

20.697

9.782

0.002

CRP

1.011

0.965

1.059

0.212

0.645

BMI: body mass index.

Both GDM and thyroid dysfunction are known to
have an influence on pregnancy and pregnancy outcomes.[17,18] Although some studies revealed the relationship between thyroid dysfunction and GDM, no correlation has been shown in some other studies.[19–22] In a
metanalysis performed by Toulis et al., pregnant women
with subclinical hypothyroidism were found to have a
1.35-fold increase in the incidence of GDM compared to
the control group (95% CI: 1.05–1.75).[19] In a retrospective study conducted by Shuai Yang et al., TSH and free
T4 (fT4) levels were found to be significantly low in
women diagnosed with GDM.[20] In our study, we did not
find any statistically significant difference between
groups in terms of thyroid function test.

play a role in the regulation of IGF. Considering the
effect of IGF on glycemic control, the correlation
between PAPP-A and glucose levels may be explained.
However, existing studies are insufficient to fully explain
the level of this correlation. In many studies, it was
shown that pregnant women developing GDM had
lower levels of serum PAPP-A and β-hCG during the
first trimester compared to healthy pregnant women.[23–26]
In a study conducted by Cheuk et al., it was found that
PAPP-A mom and β-hCG mom values were not statistically significant in predicting GDM.[27] In another
study, PAPP-A mom levels were lower in GDM patients
compared to control group but there was no significant
difference between groups in terms of β-hCG levels.[28] It
is obvious that studies, conducted about predicting gestational diabetes with serum β-hCG and PAPP-A levels
and the correlation between these markers in pregnant
women with GDM, have different results from each
other.[23–30] According to our study, PAPP-A and β-hCG,
the first trimester screening markers, do not seem to be
successful enough in predicting gestational diabetes.

PAPP-A produced by trophoblasts during pregnancy
can be detected in maternal blood from the 28th day of
pregnancy. In previous studies, PAPP-A was shown to

The effect of HbA1c has been shown on pregnancy
outcomes.[31] HbA1c is currently used for the diagnosis
and follow-up of diabetes mellitus and it is an indicator

mined that low or normal body mass index was the most
important protective factor in development of GDM.[16]
In our study, body mass index was the most determining
factor in differentiating groups with positive and negative OGTT results. Our findings show that maternal
body weight and body mass index have a major role in
development of GDM similar to previous studies.

Table 3. According to multivariate logistic regression analysis, determining the most determinant factors in differentiating the group with negative OGTT results and the group with positive OGTT results among GCT-positive cases.
95% CI
Odds ratio

Lower limit

Upper limit

Wald

p-value

BMI

1.197

1.049

1.367

7.083

0.008

T3

1.764

0.373

8.347

0.512

0.474

β-hCG

0.988

0.959

1.018

0.604

0.437

PAPP-A

0.934

0.589

1.480

0.085

0.771

BMI: body mass index.
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of the mean glycemia level within last 2–3 months. In a
study conducted by Kumru et al., HbA1c has been
shown to have no predictive value for GDM.[32] Although
the correlation between HbA1c and GDM was shown in
the study of Agarwall et al., it was stated that HbA1c was
not a useful marker in predicting GDM due to its high
false-positive rate (using a value of HBA1c ≥7.5% to
rule-in GDM; 15 (71.4%) of 21 patients over the threshold being false-positives).[33] In our study, there was a correlation between GDM and HbA1c as well, but using a
threshold value of >5.5% to rule-in GDM; 7 (44.8%) of
16 patients over the threshold value being false-positives.
Uric acid is the final product of the oxidation step of
purine catabolism. It is an important marker for predicting insulin resistance and metabolic syndrome development. In the study of Rasika et al., a linear relationship
was found between high serum uric acid levels and
increased risk of GDM.[34] In a study regarding the relationship between uric acid levels during the first
trimester and GDM by Laughon et al., the relationship
was shown between uric acid levels and GDM alike the
study of Rasika et al.[35] However, it was reported that
uric acid could not be used as a predictor of GDM in the
study of Laughon et al. since it had a low positive-predictive value 9%, with a cut-off point of 3.6 mg/dL.
Similar to our study, no correlation was found between
uric acid and GDM in a prospective study with 112 pregnant women conducted by Güngör et al.[36] According to
our study, uric acid level during the first trimester is not
a useful marker in predicting GDM.
Wolf et al. compared the first trimester CRP levels
between healthy pregnant women and pregnant women
with GDM, and found that CRP levels were significantly higher in pregnant women with GDM.[37] However,
CRP level may also increase during normal pregnancy.
Although a correlation has been shown between CRP
and GDM, a prediction interval could not be determined
in the study. Similar to our study, no correlation was
found between serum CRP level during the first trimester
and GDM.[38] According to our study, serum CRP level is
not a useful marker to be used for predicting GDM. We
studied another inflammatory marker, procalcitonin, and
we did not find any significant difference.
Our study has some limitations. The most important
limitation of our study is the limited number of patients
included; this small number has prevented us from performing subanalysis such as insulin requirements and

evaluating pregnancy outcomes. The main strength is
the prospective structure and the evaluation of several
biochemical markers at the same time. Nevertheless,
multicentered and prospective studies evaluating similar
variables with large sample size are needed to determine
the markers that can be used in prediction of GDM.

Conclusion
Body weight, BMI and HbA1c values were significantly
higher in GDM group but the use of first trimester
markers such as thyroid function tests, β-hCG, PAPP-A,
uric acid, procalcitonin and CRP seems to have no significance in GDM prediction. There is a need for extensive, randomized studies with universal criteria.
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Abstract
Objective: Our aim was to compare the maternal and neonatal outcomes of twin pregnancies, which result in vaginal delivery (VD) and
Cesarean section (CS), and the factors affecting the decision of CS.
Methods: Twin pregnancies between 30 and 39 weeks who gave birth in a tertiary center were included in the present study. The demographic
data and maternal and neonatal outcomes of the patient groups who gave birth <32 weeks, 32–37 weeks, and >37 weeks were recorded and compared according to the type of birth.
Results: A total of 1209 patients were included in the study. The 1- and 5-minute Apgar scores of the 1st and 2nd fetuses in twin pregnancies
<32 weeks of gestation were higher in the CS group at a statistically significant level (p=0.007, p=0.010, p=0.001, and p=0.003, respectively). The
1- and 5-minute Apgar scores of the 2nd fetuses of the pregnant women >37 weeks of age were higher in the VD group at a statistically significant level (p=0.039 and p=0.032, respectively). The newborn intensive care unit (NICU) admission rates of 1st fetus and 2nd fetus in the groups
of <32 weeks, 32–37 weeks, and >37 weeks were higher in those born by CS at a statistically significant level when compared to those born by
VD (1st fetus p<0.001, p<0.001, p=0.016, respectively; 2nd fetus p<0.001, p<0.001, p=0.012, respectively).
Conclusion: It must be kept in mind that twin pregnancies have high risks. However, vaginal delivery can be considered as a safe and reasonable option in appropriately selected cases and in the presence of experienced obstetricians by being careful about maternal and neonatal complications which might occur.
Keywords: Twin pregnancy, vaginal delivery, maternal morbidity, delivery type, perinatal morbidity.

Introduction
Twin pregnancies account for 3–3.5% of all pregnancies.[1] Significant increases were detected in recent years
in the frequency of multiple pregnancies with the rise in
advanced maternal age and the rise in pregnancies with
assisted reproductive techniques (ART).[2] However, the
effect of the delivery method in twin pregnancies on
maternal and neonatal outcomes is still controversial.

Although some studies reported that vaginal delivery
(VD) might cause increased neonatal mortality and
morbidity in the second fetus,[3,4] more recent studies
and meta-analyses reported that VD does not negatively influence fetus outcome.[5–7] Also, based on evidence
from new data, the American Congress of Obstetricians
and Gynecologists (ACOG) and the Society for
Maternal-Fetal Medicine Associations also suggested
that VD is appropriate if the first fetus is in cephalic
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presentation.[8] However, many obstetricians still prefer
Cesarean section (CS) for deliveries in twin pregnancies
due to the concerns on neonatal complications, including cord prolapse, abruptio placentae, and hypoxic damage in the second twin in VD.[9]
Twin pregnancies are classified at high risk because
of higher maternal and perinatal morbidity rates when
compared to singleton pregnancies.[10] One of the
biggest reasons for this high risk is preterm birth.[11]
However, twin babies with weights more than 2500
grams also have higher risks of mortality when compared to single babies with the same birth weight.[10]
Neonatal convulsions, respiratory distress syndrome
(RDS), and low Apgar scores at 1- and 5-minute were
found to be increased more in twin newborns when
compared to single newborns in the same gestational
age.[10] However, recent studies showed that CS delivery in twin pregnancies does not reduce the risk of
short- or long-term neonatal morbidity compared to
VD.[7,12]
The data on the relation between the delivery type
and maternal morbidity in twin pregnancies are limited.
When compared with singleton pregnancies, twins have
increased maternal rates for postpartum bleeding, postpartum hysterectomy, and a slightly increased risk of
death.[9] Determining the optimal delivery type is critical in minimizing the risk of these adverse outcomes. A
randomized controlled study conducted to compare
twin pregnancies who gave birth by CS and VD in
women who had twin pregnancies did not report any
significant differences in maternal outcomes.[7]
However, some authors argued that twin pregnancies
with CS had increased risks of bleeding, infection, and
longer hospitalization; and for this reason, VD was safer
in twin pregnancies.[13,14]
The present study aimed to investigate the maternal
and neonatal outcomes of twin pregnancies resulting in
VD and CS.

Methods
Women with twin pregnancies between 30 and 39 weeks
of gestation who gave birth at Kanuni Sultan Suleyman
Training and Research Hospital, Turkey, between
January 1, 2012 and February 01, 2018, were included in
the present study. The study was approved by the Ethics
Committee of our hospital (Ethics Committee decision

number: 2021/10). Triplets or more multiple pregnancies, monochorionic-monoamniotic patients, those who
had unknown chorionicity, twin-twin transfusion syndrome, twin pregnancies with combined VD-CS, fatal
fetal anomaly, patients who had multiple pregnancies
and previous fetal reduction, placenta previa and vasa
previa were excluded from the study. Women with twin
pregnancies whose data were fully available and who
gave birth in our hospital were included in the study.
These data were recorded retrospectively: age, parity,
fetus presentation, week of gestation at delivery, chorionicity status, delivery type, and perinatal and maternal
mortality and morbidity status of all patients. Maternal
outcomes (i.e., preeclampsia, gestational diabetes mellitus, and preterm premature rupture of membranes
[PPROM]) were recorded. Pregnancy complications
(i.e., bladder damage, bowel damage, postpartum bleeding, endometritis, venous thromboembolism, hysterectomy, blood transfusion, and maternal death) were also
recorded. Neonatal results were recorded as the birth
weights of 1st and 2nd fetus, 1- and 5-minute APGAR
scores of 1st and 2nd fetus, administration of betamethasone doses, presentations of 1st and 2nd fetus, admission
of 1st and 2nd fetuses to the newborn intensive care unit
(NICU), neonatal complications (RDS, sepsis), and cotwin complications (i.e., co-twin intrauterine fetal
death [IUFD], co-twin intrauterine growth restriction
[IUGR] and co-twin oligohydramnios). Patients who
gave birth <32 weeks, 32–37 weeks, and >37 weeks
were grouped separately, and the patients in each
group were divided into two groups as those who gave
birth by CS and VD. The demographic data, maternal
outcomes, and fetal outcomes were compared between
the three groups according to the mode of delivery.
Statistical analysis of the study was made by using the
IBM SPSS version 26.0 (IBM SPSS Inc.; Chicago, IL,
USA) program. The distribution of data was evaluated
by using the Kolmogorov-Smirnov test. In addition to
the descriptive statistical methods (i.e., mean, standard
deviation) that were used in the evaluation of normally
distributed data, the independent t-test was also used in
comparing the independent groups. If the distribution
of the variables was not normal, the Mann-Whitney
U-test was used. The Chi-square test or Fisher’s exact
test was used for the comparison of the categorical
data. The results were evaluated at p<0.05 significance
level.
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Results
A total of 1390 multiple pregnant women gave birth in
our hospital between January 1, 2012 and February 01,
2018. Among these, 107 patients whose records could
not be reached or whose records were missing, 22
patients with triplets and more multiple pregnancies, 8
patients who gave birth by combined VD-CS, 32
patients with the fatal fetal anomaly, and 12 patients who
had multiple pregnancies and fetal reduction were
excluded, and a total of 1209 patients were included in
the study.
The demographic data of the groups are listed in
Table 1. Among the 1209 twin pregnancies, 113
(11.0%) gave birth <32 weeks, 616 (51.0%) at 32–37
weeks, and 460 (38.0%) above 37 weeks. The rates of
giving birth by VD and CS in pregnancies <32 weeks
were 17.3% and 82.7%, respectively, and 11.7% and
88.3% in pregnancies at 32–37 weeks, and 13.0% and
87.0% in pregnancies >37 weeks.
The comparison of neonatal results of the groups by
delivery weeks are given in Table 2. In twin pregnancies
<32 weeks, the 1- and 5-minute Apgar scores of the 1st
and 2nd fetuses were significantly higher in the CS
group, and the 1- and 5-minute Apgar scores of the 2nd
fetuses >37 weeks were significantly higher in the VD
group (p=0.007, p=0.010, p=0.001 and p=0.003, p=0.039
and p=0.032, respectively). No significant differences
were detected between the 1- and 5-minute Apgar scores
of pregnant women at 32–37 weeks. In terms of the presentation status, cephalic-cephalic presentation was most
common in those who gave birth by VD in the group
<32 weeks, and noncephalic presentation was most common in the CS group (39.1%, 49.0%, p=0.023, respectively). The most common cephalic-cephalic presentation was seen in both groups at 32–37 weeks (50.0%,

40.8%, p=<0.001, respectively). The most common
cephalic-cephalic presentation >37 weeks was observed
in the VD group, and the noncephalic presentation was
most common in the CS group (48.3%, 38.5%, p<0.001,
respectively). In terms of the neonatal complication
rates, the NICU admission rates of 1st fetus and 2nd
fetus in the groups <32 weeks, 32–37 weeks, and >37
weeks were higher at a statistically significant level in
those born by CS compared to those born by VD (1st
fetus p<0.001, p<0.001, p=0.016, respectively, and 2nd
fetus p<0.001, p<0.001, p=0.012, respectively).
Although no significant differences were detected
between CS and VD groups in the RDS and sepsis rates
of first fetuses in the groups <32 weeks and >37 weeks
(p=0.145, p=0.703, p=0.453, p=0.777, respectively), RDS
and sepsis in the group 32–37 weeks were significantly
higher in those who were born by CS (RDS and sepsis,
p=0.145, p=0.703, respectively).
Although no significant differences were detected
between CS and VD groups in the rates of RDS and sepsis in 2nd fetuses <32 weeks (p=0.059, p=0.457, respectively), both RDS and sepsis rates were significantly
higher in those born by CS at 32 and 37 weeks (p< 0.001,
p<0.001, respectively). In the 2nd fetuses >37 weeks of
age, RDS rates were significantly higher in those born by
CS (p=0.004), and no difference was detected between
sepsis rates (p=0.304). The co-twin IUGR rates in the
group <32 weeks and in the group >37 weeks were significantly higher in those born by CS in co-twin complications (p=0.007, p=0.030, respectively), and there was
no difference in terms of CS and VD births in those born
32–37 weeks (p=0.083). There was no difference in the
rates of twin oligohydramnios between the groups.
Maternal complications are listed in Table 3. The
incidence of maternal complications was not significant
between the groups.

Table 1. Demographic data of the groups.
<32 weeks

Age (mean±SD)

32–37 weeks

>37 weeks

VD (n=23)

CS (n=110)

p-value

VD (n=72)

CS (n=544)

p-value

VD (n=60)

CS (n=400)

p-value

29.91±8.68

27.61±5.76

0.116*

26.68±7.02

27.77±5.58

0.133*

29.10±6.98

31.71±5.62

0.001*

Pregnancy [median (min–max)]

2 (1–5)

1 (1–7)

0.839†

2 (1–9)

2 (1–7)

0.455†

2 (1–7)

2 (1–9)

0.616†

Parity [median (min–max)]

0 (0–3)

0 (0–5)

0.785†

1 (0–5)

1 (0–11)

0.251†

1 (0–5)

1 (0–8)

0.159†

Previous Cesarean section (n,%)

0 (0.0)

15 (13.6)

0.217‡

1 (1.4)

176 (32.4)

<0.001‡

2 (3.3)

159 (39.8)

<0.001‡

*Independent samples t test; †Mann-Whitney U test; ‡Chi-square test.
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RDS

Sepsis

2nd fetus

neonatal
complication
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5 (21.7)

3 (13.0)

5 (21.7)

1 (4.3)

3 (13.0)

4 (17.4)

4 (17.4)

7 (30.4)

9 (39.1)

7 (30.4)

7 (30.4)

5 (4.5)

9 (8.2)

58 (52.7)

2 (1.8)

36 (32.7)

23 (20.9)

36 (32.7)

93 (84.5)

92 (83.6)

54 (49.0)

11 (10.0)

45 (40.9)

78 (70.9)

32 (29.1)

81 (73.6)

6.33±2.64

5.19±2.35

6.35±2.93

5.15±2.61

1337.12±492.05

1486.49±400.71

CS
(n=110)

0 (0.0)
0 (0.0)

0.004†

3 (4.2)

0.007†
0.459†

3 (4.2)

5 (6.9)

3 (4.2)

6 (8.3)

8 (11.1)

9 (12.5)

15 (20.8)

21 (29.1)

36 (50.0)

0.457†

0.059†

0.703†

0.145†

<0.001†

<0.001†

0.023†

17 (23.6)

0.004†
55 (76.4)

7 (9.7)

8.69±2.36

7.61±2.21

9.15±1.80

8.03±1.72

2237.92±512.79

2294.31±501.22

VD
(n=72)

0.001†

0.003*

0.001*

0.010*

0.007*

0.686*

0.438*

p-value

36 (6.6)

17 (3.1)

58 (10.7)

27 (5)

200 (36.7)

114 (21.0)

173 (31.8)

251 (46.1)

223 (41.0)

210 (38.6)

112 (20.5)

222 (40.8)

386 (71.0)

158 (29.0)

103 (18.9)

8.72±1.62

7.67±1.65

8.87±1.47

7.87±1.47

2218.78±474.31

2272.53±784.98

CS
(n=544)

32–37 weeks

0.024†

0.128†

0.083†

0.001†

<0.001†

<0.001†

<0.001†

<0.001†

<0.001†

<0.001†

0.337†

0.055†

0.911*

0.795*

0.142*

0.392*

0.750*

0.819*

p-value

1 (1.7)

0 (0.0)

8 (13.3)

1 (1.7)

8 (13.3)

10 (16.7)

6 (10.0)

14 (23.3)

14 (23.2)

17 (28.3)

14 (23.3)

29 (48.3)

53 (88.3)

7 (11.7)

15 (25.4)

8.76±2.04

7.82±1.93

8.70±2.67

7.55±2.49

2117.08±748.71

2270.82±719.16

VD
(n=60)

2 (0.5)

2 (0.5)

105 (26.3)

18 (4.5)

126 (31.5)

61 (15.3)

54 (13.5)

119 (29.8)

158 (39.5)

154 (38.5)

121 (30.2)

125 (31.25)

330 (82.5)

70 (17.5)

119 (29.8)

8.08±3.31

6.93±3.15

8.91±1.56

7.98±1.58

2180.53±648.54

2247.78±644.76

CS
(n=400)

>37 weeks

0.295†

0.583†

0.030†

0.304†

0.004†

0.777†

0.453†

0.012†

0.016†

<0.001†

0.259†

0.495†

0.032*

0.039*

0.387*

0.197*

0.489*

0.800*

p-value

*Independent samples t test; †Chi-square test. p<0.05: statistically significant. IUFD: intrauterine fetal death; IUGR: intrauterine growth restriction; NICU: newborn intensive care unit; RDS: respiratory
distress syndrome.

Co-twin IUFD

Oligohydramnios

Co-twin

Co-twin IUGR

Sepsis

Co-twin
complications

RDS

neonatal
complication

2nd fetus

1st fetus

Noncephalic

Cephalic- noncephalic

9 (39.1)

9 (39.1)

DKDA

Cephalic- cephalic

14 (60.9)

9 (39.1)

3.39±4.04

2.48±3.13

4.43±4.18

MKDA

5-minute

1-minute

5-minute

3.39±3.46

1383.17±510.86

2nd fetus

1-minute

1556.74±356.82

1st fetus

1st fetus

admission

NICU

- 2nd fetus)

(1st fetus

Presentation

Chorionicity

administration

Betamethasone

Apgar score

2nd fetus

Apgar score

1st fetus

Birthweight

VD
(n=23)

<32 weeks

Table 2. Comparison of neonatal results of the groups by delivery week.
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Table 3. Comparison of maternal results of the groups by delivery week.
<32 weeks

32–37 weeks

VD (n=23)

CS (n=110)

p-value

Preeclampsia

2 (8.7)

6 (5.5)

GDM

0 (0.0)

3 (2.7)

PPROM

5 (21.7)

Bladder injury

>37 weeks

VD (n=72)

CS (n=544)

p-value

VD (n=60)

CS (n=400)

p-value

0.626*

7 (9.7)

51 (9.4)

0.924*

1.000*

8 (11.1)

28 (5.1)

0.143*

2 (3.3)

9 (2.3)

0.643*

5 (8.3)

16 (4.0)

26 (23.6)

1.000*

4 (5.6)

56 (10.3)

0.003*

0.289*

8 (13.3)

41 (10.3)

0 (0.0)

0 (0.0)

-

0 (0.0)

0.470†

2 (0.4)

1.000*

0 (0.0)

0 (0.0)

Atonia

0 (0.0)

1 (0.9)

1.000*

-

1 (1.4)

5 (0.9)

0.527*

0 (0.0)

9 (2.3)

0.613*

Intestinal injury

0 (0.0)

0 (0.0)

-

0 (0.0)

0 (0.0)

-

0 (0.0)

3 (0.8)

1.000*

Venous thromboembolism

0 (0.0)

Hysterectomy

1 (4.3)

1 (0.9)

1.000*

0 (0.0)

1 (0.2)

1.000*

0 (0.0)

4 (1.0)

1.000*

1 (0.9)

0.317*

0 (0.0)

2 (0.4)

1.000*

0 (0.0)

3 (0.8)

Blood transfusion

1.000*

1 (4.3)

0 (0.0)

0.173*

0 (0.0)

1 (0.2)

1.000*

1 (1.7)

4 (1.0)

0.504*

Maternal death

0 (0.0)

0 (0.0)

-

0 (0.0)

0 (0.0)

-

0 (0.0)

0 (0.0)

-

*Fisher’s exact test; †Chi-square test. p<0.05: statistically significant. GDM: gestational diabetes mellitus; PPROM: premature rupture of membranes.

Discussion
In the present study, we investigated maternal and
neonatal outcomes of twin pregnancies that resulted in
VD and CS. A total of 155 (12.8%) of 1209 patients gave
birth by VD and 1054 (87.1%) by CS (CS rate 87.1%).
The rates of giving birth by VD and CS in pregnancies
<32 weeks were 17.3% and 82.7%, respectively, 11.7%
and 88.3% in pregnancies at 32–37 weeks, and 13.0%
and 87.0% in pregnancies >37 weeks. The 1- and 5minute Apgar scores of the 1st and 2nd fetuses in twin
pregnancies <32 weeks were statistically and significantly higher in the CS group, and 1- and 5-minute Apgar
scores of 2nd fetuses in pregnant women >37 weeks of
age were statistically and significantly higher than in the
VD group. The presentations of those who gave birth
<32 weeks, at 32–37 weeks, and >37 weeks were significantly different. The NICU admission rates of 1st fetus
and 2nd fetus in the groups <32 weeks, 32 and 37 weeks,
and >37 weeks were statistically and significantly higher
in those born by CS compared to those born by VD.
RDS and sepsis rates were significantly higher in the 1st
and 2nd fetuses born by CS at 32–37 weeks. The incidence of maternal complications was not significant
between the groups.
Using the Robson’s Ten Group Classification
System, Hehir et al. reported that the Cesarean delivery
rates for multiple pregnancies have steadily increased to
>70% in recent years.[15] In our study, the rate of patients
who gave birth by CS was 87.1%. CS rate in our study
was above the rates in the literature. The reason for this
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difference may be that patients and doctors prefer CS
delivery because they are afraid of risks. Another reason
may be the insufficient experience of the physician or the
different approaches of our hospital policy over the years
during the study.
Many of the previous studies that examined the safest
delivery type for twins were retrospective studies, and
their results differed from each other. Although some of
these studies argued that CS was more beneficial in twin
pregnancies, some other studies argued that there were
no differences between CS delivery and VD delivery.[16,17]
In a multicenter and prospective study that was conducted in 25 countries and in 106 centers[6] and included 2804
twin pregnancies between 32 weeks and 38 weeks in
2003–2011, the delivery methods in twin pregnancies
were discussed, and it was reported that VD did not
increase negative maternal and neonatal outcomes for
both fetuses. Also, no neurodevelopmental differences
were reported between the groups in the follow-ups of
twins until the age of 2.[18] As a result of this study, the
authors reported that CS delivery was not associated
with any known improvements in neonatal morbidity or
mortality in pregnant women who had twin pregnancies
more significant than 32 weeks and when the first fetus
had a cephalic presentation.[6] Unlike this study, Smith et
al. reported that CS delivery could reduce the risk of
perinatal death of twins at term at a rate of 75% and that
the reason for this was that CS delivery reduced the risk
of mortality because of intrapartum anoxia in second
twin.[19] The authors of a retrospective birth cohort study

Comparison of maternal and neonatal outcomes in twin pregnancies according to delivery types

that included more than 180,000 twin pregnancies
reported that VD had better neonatal outcomes in twins
between 32 and 34 weeks of gestation, there were no differences in delivery types between 35 and 36 weeks of
gestation, and CS delivery was safer at 37 weeks of gestation.[20]

times lower 5-minute Apgar score.[22] It was also reported that this significantly lower Apgar score for the second twin was always taken into consideration in the discussions on the best delivery type for twin pregnancies
and on the time interval between the first and second
twins; however, this was not an indication for CS.[22]

The results of the JUMODA study, which was a
prospective cohort study published recently in France,
showed that neonatal mortality and morbidity were
lower in VD in the cephalic presentation of the first twin
after 32 weeks of gestation.[1] As a result of this study, it
was also reported that planned VD was appropriate
instead of CS between 32 and 37 weeks of gestation and
that their study was in line with the recommendations of
ACOG.[2] Finally, it was shown in a study that evaluated
495 term twins according to delivery types that VD
slightly increases the risk of low Apgar scores and low
umbilical blood pH in second twin; however, when compared to CS, it did not increase the risk of serious neonatal morbidity.[21] In our study, the rates of NICU admission and neonatal complications of the 1st and 2nd fetuses in CS group were higher. Also, when we examined the
1- and 5-minute Apgar scores, we found them higher in
the 1st and 2nd fetuses born <32 weeks in the CS group,
but higher in the VD group in the 2nd fetuses born >37
weeks. The classification of neonatal outcomes according to weeks of gestation and the lack of difference in
birth weights between groups suggest that these results
are reliable. The fact that there was no difference in
Apgar scores of those born by CS and VD in both fetuses at 32–37 weeks indicates that it is compatible with the
recommendations of ACOG. Also, the first fetus was in
cephalic position in 69.5% of those born by VD <32
weeks (39.1% cephalic-cephalic, 30.4% cephalic-noncephalic) and 79.1% (50% cephalic-cephalic, 29.1%
cephalic-noncephalic) of those born at 32–37 weeks and
71.6% of those born >37 weeks (48.3% cephalic-cephalic, 23.3% cephalic-noncephalic) in the study. It was also
found in our study that the 5-minute Apgar scores of 1st
twins were significantly higher in CS group. According
to the secondary results of the WHO Multicountry
Survey on Maternal and Newborn Health (WHOMCS)
study that included 29 countries, the rate of lower 5minute Apgar score in twin pregnancies (for the first or
second twins) was reported to be three times higher than
in singleton pregnancies, and when both twins were
compared, it was found that the second twin had a 1.3

The prevalence of fetal death in one of the twins varied between 0.5% and 6.8%, and the worst results were
in monochorionic twins. As a result, the surviving fetus
is at a high risk of neurological morbidity and preterm
delivery that includes fetal mortality at a rate of
50–70%.[23] Detailed analysis of chorionicity was not
made in our study; however, when the co-twin complications were evaluated <32 weeks and >37 weeks, cotwin IUGR was significantly higher in CS. It was reported in the WHOMCS study that perinatal death was up
to four times higher in twin pregnancies than in singleton pregnancies because of preterm birth, IUGR, low
Apgar scores, and extremely low birth weight; and that
perinatal death was 2.5 times more in the first twin and
3.5 times more in the second twin.[22]
The data on maternal morbidity according to delivery type in twin pregnancies are limited. In the WHO
Global Survey Analysis Study (2004–2008), it was
reported that twin pregnancies involve a significant and
independent risk factor for maternal and perinatal morbidity and mortality compared to singleton pregnancies.[24] The same study also reported that the risk of
severe maternal mortality and morbidity (i.e., maternal
death, admission to ICU, blood transfusion, or hysterectomy) was 1.85 times higher in twin pregnancies when
compared to singleton pregnancies.[24] No differences
were reported in the maternal outcomes of the groups
giving birth by CS and VD in a randomized and controlled study in which maternal results of twin pregnancies were evaluated according to delivery types.[6]
However, it was reported in a more recent retrospective
study conducted by Easter et al. that maternal morbidity
and bleeding risks were higher in VD group than in CS
group.[25] In the same study, maternal mortality, postpartum bleeding, infection, major procedure, infection or
relaparotomy, need for dilatation and evacuation, venous
thromboembolism, ileus, and ICU needs were included
in maternal morbidity. A total of 788 twin pregnancies
between 2005 and 2018 were included in a recent study
that was conducted by Zafman et al., and no differences
were reported between delivery types and maternal morVolume 30 | Issue 2 | August 2022
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tality and morbidity.[9] There were rare serious maternal
complications in the same study such as thrombosis, hysterectomy, bowel or bladder injury, and admission to
ICU, and there were no differences between the
groups.[9] Also, there were no significant differences
between 3rd and 4th-degree laceration, endometritis,
wound complications, and blood transfusion rates.[9] In
our study, the complications such as thrombosis,
endometritis, hysterectomy, bowel or bladder injury, and
blood transfusions were rare in the groups, and we found
no differences between the groups in this respect. Except
that postpartum hemorrhage was increased in the CS
group in the study of Easter et al., our results were consistent with the results of the studies of Zafman et al. and
Eastern et al. Although the rates of wound infection and
endometritis were similar between the groups, longer
hospitalization also increased the risk of hospital-transmitted infection.[26] Here, it is worth stating that this
increases the cost of hospitalization, causing burdens on
the healthcare system.
There were some limitations in this study. Firstly,
our study was planned retrospectively; and therefore,
some data were difficult to access. However, despite the
retrospective design, we believe that the validity of the
data and the identified factors are accurate because all
clinical and hospital medical records were available for
review. Also, the presence of women who had previous
VD in VD group might have affected the success in VD
group. However, the fact that those who gave birth <32
weeks, at 32–37 weeks, and >37 weeks were analyzed
separately ensured that the neonatal results were reliable.
However, we excluded the complications related to
monochorionicity in monochorionic twins, those with
unknown chorionicity and monoamniotic twins, and
tried to avoid other conflicting results in order not to
cast doubt on these results. Also, we followed up the
delivery processes of all pregnant women included in our
study in the same clinic. There were few differences in
pregnancy and delivery management, and all of the specialist physicians had experience in the delivery of twin
pregnancies. In addition, the high number of patients,
our clinic being a large tertiary center, the large variety
of patients, and the fact that our study provided new and
important data on maternal morbidity are the strengths
of our study, especially when it is considered that the
available data on maternal outcomes are limited. We
believe that our study will contribute to the literature in
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terms of clinical practice, determining risk factors, and
implementing protocols for maternal and perinatal care.

Conclusion
In conclusion, we found in our study that, in twin pregnancies, maternal complications were not affected by
delivery type. The first fetus was in cephalic presentation
in most of the twins in the VD group. Although the
NICU admission was higher in the CS groups at all
weeks, Apgar scores were higher in the CS group under
32 weeks. The Apgar scores of the second fetus over 37
weeks were better in the VD group. Our results can help
obstetricians inform the women who have twin pregnancies and make management decisions for childbirth.
However, it must be kept in mind that twin pregnancies
also have high risks. However, vaginal delivery can be
considered as a safe and reasonable option in appropriately selected cases and in the presence of experienced
obstetricians by being careful about maternal and neonatal complications which might occur.
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Abstract
Objective: This study aims to investigate the relationship between the nuchal translucency (NT) values measured in the first trimester and the
well-being of the newborn.
Methods: The study was planned as a retrospective cross-sectional study and was conducted between January 2018 and January 2020. A total of
2394 patients who had a combined test and delivered at our university hospital were included in the study. The demographic data of the pregnant
women were recorded. NT MoM values, PAPP-A and β-hCG MoM values, birth weight, gender, need for neonatal intensive care (NICU), and
Apgar scores were evaluated.
Results: It was found that NT (MoM) values were similar among the SGA, AGA, and LGA groups (p=0.159). PAPP-A (MoM) values were similar in the SGA group compared to AGA and LGA infant groups (p=0.947). It was also found that β-hCG (MoM) values were similar in the AGA
group compared to SGA and the LGA infant groups (p=0.694). When compared with those with NICU and non-NICU, the NT, PAPP-A, βhCG, and birth weight values were again not found to be statistically significant (p>0.05). The NT, PAPP-A, β-hCG, and male gender factors
were evaluated in the Binary Logistic Regression Analysis, in which being an SGA baby was considered as a risk. It was found that a 1 mm
increase in NT values increased the risk of having an SGA baby 2.63 times at a statistically significant level (OR=2.636, p=0.009, 95% CI:
1.277–5.440). PAPP-A, β-hCG levels, and having a male gender were not related to the risk of having an SGA baby. Furthermore, NT, PAPPA, β-hCG levels, and having a male gender were not associated with the risk of NICU hospitalization.
Conclusion: In conclusion, we could not predict the birth weight with increased NT MoM values that were detected in the first trimester
combined test in this study; however, we found that the risk of having an SGA fetus increases with a weak rise in NT value.
Keywords: Apgar, birthweight, nuchal translucency, prenatal screening.

Introduction
The first-trimester risk assessment test for trisomy is a
risk calculation test using a combination of ultrasound
examination and biochemical tests. This screening test
was described by Nicolaides[1,2] and posteriorly validated
in large prospective studies.[3,4] In this screening test for
aneuploidies, the risk is assessed at 11 weeks to 13 weeks
+ 6 days of gestation. With a combination of maternal
age, nuchal translucency (NT), and maternal serum free
β-hCG and pregnancy-associated plasma protein-A
(PAPP-A) levels, this test is called “the Combined First-

Trimester Test by the Fetal Medicine Foundation
(FMF)”.
NT is defined as the subcutaneous fluid located
under the skin at the back of the fetal neck measured
between 11 weeks and 13 weeks + 6 days of gestation,
regardless of whether it covers only the head or whole
body, or presents septations.[5] The main mechanisms
suggested for increased NT are a change in the composition of the extracellular matrix, heart, great artery
anomalies, and impaired or delayed lymphatic development.[3] Fetuses with increased NT are at high risk for
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chromosomal, structural, and genetic anomalies, and
generally, it is accepted as a non-specific sign of fetal
abnormality.[6,7] For this reason, abnormal results detected in NT values may affect the weight of the fetus or
may help us to predict other adverse outcomes.
Therefore, according to the literature, ultrasound markers and biochemical markers used in the first-trimester
screening test are not only used in aneuploidy risk calculation but have also been shown to predict adverse pregnancy outcomes since the first trimester of pregnancy.[6]
The aim of this study was to investigate the relationship between NT values measured in the first trimester
and maternal serum free β-hCG and PAPP-A levels with
term birth weight and well-being of the newborn.

Methods
The study included 2394 patients who had combined
screening tests between January 2018 and January 2020
at the Department of Obstetrics & Gynecology, Gazi
University Medical School and who gave birth in the
same hospital. The study was planned cross-sectional
retrospectively after the approval of the ethics committee of our hospital (Ethics Committee Number:
2020/463). All participants gave informed consent. The
inclusion criteria were: (i) singleton pregnancy, (ii) gestational age being between 11 and 13 weeks 6 days based
on fetal crown-rump length, sonographic measurement
in the first trimester, and (iii) pregnant women who gave
birth in our hospital at term delivery week.
Multiple pregnancies, aneuploidy, neural tube defect,
abdominal wall defect or other severe anatomical defects,
diabetes mellitus, pregnancy-induced hypertension,
preeclampsia, premature rupture of membranes, and
pre-existing maternal medical diseases (such as chronic
hypertension, heart disease, pregestational overt diabetes, renal disease, etc.) and patients with in vitro fertilization (IVF), patients receiving exogenous progesterone
in the first trimester, those with evidence of intrauterine
infections, patients who gave birth before 37 weeks of
gestation and those whose data could not be obtained
were excluded from the study.
The scans were done by transabdominal ultrasonography, and transvaginal ultrasonography was used when
necessary. NT and CRL were measured in millimeters
(mm) on the mid-sagittal level under sonography
between 11 weeks and 13 weeks and 6 days of gestation.
The mm measurements of the NT values were recorded

as MoM (multiple of the median) (they were given in
MoM value to standardize the NT values) for age,
weight, and week of gestation. All examinations were
performed by five perinatologists (M.B., D.K., H.O.,
E.T., and G.T.) working in line with the FMF protocols.
Age, maternal body mass index (BMI), smoking status,
gravida, and parity values of the pregnant women were
obtained for the combined test. We recorded birth
weight, gender, delivery type, 1- and 5-minute Apgar
scores, birth week, need for the neonatal intensive care
unit (NICU), NT value (MoM) in the first-trimester
screening test, CRL measurements (mm), PAPP-A
(MoM), and maternal serum free β-hCG (MoM) values
from hospital records. Also, the newborn’s well-being
was accepted as NICU needs and non-NICU needs.
Small for gestational age (SGA) was defined as a birth
weight less than 2500 g, large for gestational age (LGA)
was defined as a birth weight more than 4000 g, and
newborn in between was defined as appropriate for gestational age (AGA).
Statistical analysis
The continuous variables were expressed as median
(min–max), and the categorical data as numbers and percentages. The normality analyses of continuous variables
were done by Shapiro-Wilk test and KolmogorovSmirnov goodness of fit test. Since the continuous variables did not fit the normal distribution, the comparisons
between the SGA, AGA, and LGA were made by
Kruskal-Wallis test (Post hoc: Bonferroni corrected
Mann-Whitney U test). The comparisons between the
NICU / Non-NICU were made by Mann-Whitney U
test. The binary logistic regression was used to predict
the effects of the variables on SGA, and the need for
NICU. The Hosmer-Lemeshow test was used for model
fit. The analyses were done by IBM SPSS Package
Program version 22.0 (IBM Corporation, Armonk, NY,
USA). Statistical significance level was considered p<0.05.

Results
The records of 3177 patients who gave birth in our clinic between January 2018 and January 2020 were
reviewed. Ultimately, 2394 patients who met the study
criteria and had a combined screening test were included in the study. The demographic data of the patients
and their parameters regarding pregnancy and newborns
are listed in Table 1.
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It was found that NT (MoM) values were similar
among the SGA [0.87 (0.39–1.94)], AGA [0.81
(0.08–2.87)] and LGA [0.81 (0.09–1.17)] groups (p=0.159).
Similarly, PAPP-A (MoM) values were similar in the SGA
group [1.13 (0.35–6.06)] compared to AGA [1.07 (0.13–
6.75)] and LGA infant groups [1.03 (0.29–2.82)] (p=0.947).
It was also found that β-hCG (MoM) values were similar
in the AGA group [1.01 (0.13–11.5)] compared to SGA
[0.93 (0.21–3.86)] and the LGA infant group [0.89 (0.25–
5.04)] (p=0.694). Also, the NT, PAPP-A and β-hCG, and
CRL values were not significant among the SGA, AGA,
and LGA groups in the first trimester (Table 2).
When compared with those with NICU and nonNICU, the NT, PAPP-A, β-hCG, and birth weight values were again not found to be statistically significant
(p>0.05) (Table 3).
The NT, PAPP-A, β-hCG, and male gender factors
were evaluated in the binary logistic regression analysis,
in which being an SGA baby was considered as a risk. It
was found that a 1 mm increase in NT values increased
the risk of having an SGA baby 2.63 times at a statistically significant level (OR=2.636, p=0.009, 95% CI: 1.277–
5.440). PAPP-A (OR=1.048, p=0.762, 95% CI: 0.773–
1.421) and β-hCG (OR=0.917, p=0.543, 95% CI: 0.695–
1.211) levels, and having a male gender (OR=0.996,
p=0.984, 95% CI: 0.642–1.545) were not related to the
risk of having an SGA baby. Furthermore, NT (respectively, OR=0.906, p=0.584, 95% CI: 0.636–1.291),
PAPP-A (OR=1.107, p=0.090, 95% CI: 0.984–1.245), βhCG levels (OR=0.986, p=0.777, 95% CI: 0.894–1.087),
and having a male gender (OR=1.022, p=0.797, 95% CI:
0.865–1.208) were not associated with the risk of NICU
hospitalization (Table 4).

Discussion
In the present study, we investigated the relations
between the parameters evaluated in a dual screening

Table 1. Patients’ demographic data, pregnancy, and neonatal parameters.
Variable

Median (min–max)

Age (year)

29.50 (18.00–50.00)

Pre-pregnancy BMI

22.37 (14.70–33.29)

Gravida

1.00 (1.00–11.00)

Pregnancy week during screening

12.60 (11.00–13.87)

Week of birth

39.42 (37.01–41.85)

NT (MoM)

0.81 (0.08–2.87)

CRL (mm)

59.00 (45.1–87.00)

PAPP-A (MoM)

1.07 (0.13–6.75)

Free beta β-hCG (MoM)

1.01 (0.13–11.52)

Form of delivery (n, %)
NVD

833 (34.8%)

CS

1561 (65.2%)

Smoking (n, %)
Yes

672 (28.1%)

No

1722 (71.9%)

Birth weight of the newborn (g)

3070.00 (2400–4720)

Birth height of the newborn (cm)

49.00 (34.00–66.00)

Head circumference of the newborn (cm)

34.50 (27.50–52.00)

1-minute Apgar score

9.00 (1.00–10.00)

5-minute Apgar score

10.00 (1.00–10.00)

Need for NICU (n, %)
Yes

880 (36.8%)

No

1514 (63.2%)

Sex of the newborn (n, %)
Female

1243 (51.9%)

Male

1151 (48.1%)

β-hCG: human chorionic gonadotropin; BMI: body mass index; CRL:
crown-rump-length; CS: cesarean section; MoM: multiples of the median;
NICU: neonatal intensive care unit; NT: nuchal translucency; NVD: normal
vaginal delivery; PAPP-A: pregnancy-associated plasma protein A.

test and pregnancy outcomes. We detected no differences in NT, PAPP-A, and β-hCG values among SGA,
LGA, and AGA groups. Also, there were no significant

Table 2. Comparison of NT, PAPP-A, and β-hCG between SGA, AGA, and LGA infants.
SGA (n=83)

AGA (n=2279)

LGA (n=32)

p-value

NT (MoM)

0.87 (0.39–1.94)

0.81 (0.08–2.87)

0.81 (0.09–1.17)

0.159*

PAPP-A (MoM)

1.13 (0.35–6.06)

1.07 (0.13–6.75)

1.03 (0.29–2.82)

0.947*

β-hCG (MoM)

0.93 (0.21–3.86)

1.01 (0.13–11.5)

0.89 (0.25–5.04)

0.694*

CRL (mm)

60.0 (45.0–82.0)

59.0 (38.8–87.0)

56.5 (45.0–77.0)

0.739*

*Kruskal-Wallis test (Post hoc: Bonferroni corrected Mann-Whitney U test). p<0.05 presence of statistical significance. AGA: appropriate for gestational age; β-hCG:
human chorionic gonadotropin; LGA: large for gestational age; MoM: multiples of the median; NT: nuchal translucency; PAPP-A: pregnancy-associated plasma protein A; SGA: small for gestational age.
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Table 3. Relationship of newborn well-being with birth weights, and biochemical markers.
NICU (n=880)

Non-NICU s(n=1514)

p-value

NT (MoM)

0.81 (0.08–2.87)

0.81 (0.12–2.87)

0.661*

PAPP-A (MoM)

1.08 (0.13–6.36)

1.06 (0.16–6.75)

0.355*

1.0 (0.22–6.1)

1.01 (0.13–11.5)

0.671*

3070 (2400–4590)

3067.5 (2400–4720)

0.325*

β-hCG (MoM)
Birthweight (gram)

*Mann-Whitney U test. p<0.05 presence of statistical significance. AGA: appropriate for gestational age; β-hCG: human chorionic gonadotropin; LGA: large for gestational age; MoM: multiples of the median; NT: nuchal translucency; PAPP-A: pregnancy-associated plasma protein A; SGA: small for gestational age.

differences in NT, PAPP-A, and β-hCG values in the
groups with and without NICU need. NICU need was
not significant in predicting NT, PAPP-A, β-hCG, and
gender. Although we could not predict birth weight with
increased NT MoM values detected in the first trimester
combined test, the risk of having an SGA fetus increased
with a weak rise in NT value. Although it was accepted
previously that birth weight was predictable from the
second half of the second trimester, recently, it has been
accepted that the changes in fetal weight occur as of the
first trimester.[8] Although increased PAPP-A and NT
values in the first trimester have been previously associated with adverse pregnancy outcomes and especially
with IUGR,[8] it was reported that there might be correlational relations between NT and birth weight in cases
if there were no adverse pregnancy outcomes.[9]
Another study conducted in 2012 reported that birth
weight was associated with NT, PAPP-A, β-hCG, and
uterine artery Doppler findings, which suggested that
these findings could cause early recognition of LGA
infants.[10] The same study concluded that LGA newborns, PAPP-A, and NT thickness were significantly
increased and UtA-PI was significantly decreased.[10]
Weismann-Brenner et al. previously reported that
there was a correlation between NT and LGA new-

borns.[11] As a result of the study, “The median NT in
LGA neonates was found to be significantly higher than
in the non-LGA neonates”.[11] Similarly, Boucoiran et al.
reported that there was a correlation between NT MoM
and LGA and SGA infants and birth weights.[12] They
found that NT was significantly lower in SGA newborns, and NT was considerably higher in the LGA
group.[12] Again, similarly, Timmerman et al. also identified a positive correlation between NT MoM and birth
weight and concluded that the increase in NT was associated with macrosomia.[13]
Although Rinat et al. reported that NT measurements were correlated with the birth weight of babies in
the LGA and SGA in the general population,[14] other
researchers reported that there were no such correlations
between AGA babies and birth weight.[13] Poon et al.
reported that not only NT MoM values were effective in
predicting macrosomia but also the combination of
parameters and maternal characteristics that were used in
the screening of aneuploidies were effective in predicting
birth weight.[15] In another study conducted by the same
author, it was reported that there was a linear relation
between decreased NT and SGA.[16] In the present study,
on the contrary, we found no differences between the
NT measurements and birth weights of SGA, AGA, and

Table 4. The relation of SGA and NICU need with NT, PAPP-A, and β-hCG.
Variables in the equation
SGA
Exp (B)

P-value*

NICU hospitalization
95% CI

Exp (B)

P-value*

95% CI

NT

2.636

0.009

1.277–5.440

0.906

0.584

0.636–1.291

PAPP-A

1.048

0.762

0.773–1.421

1.107

0.090

0.984–1.245

β-hCG

0.917

0.543

0.695–1.211

0.986

0.777

0.894–1.087

Male gender

0.996

0.984

0.642–1.545

1.022

0.797

0.865–1.208

*Binary logistic regression (Backward: LR) (Hosmer-Lemeshow test for SGA, and NICU need = 0.452, 0.611, respectively). p<0.05 presence of statistical significance.
β-hCG: human chorionic gonadotropin; NICU: neonatal intensive care unit; NT: nuchal translucency; PAPP-A: pregnancy-associated plasma protein A.
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LGA babies. However, we found in the binary regression
analysis that there may be an increase in the risk of SGA
with a weak rise in the NT value.
In the literature, some studies reported that birth
weight might be associated with fetal gender. Spencer
et al. reported that NT was 3.4% lower in female fetuses,[17] and Weismann-Brenner et al. found that NT was
higher in the male gender, and the relations between
NT and birth weight were independent of gender.[11] A
total of 48.1% of the fetuses were male in our study. In
the regression analysis that included male gender and
dual screening test parameters, having male gender was
not effective in predicting SGA and determining
NICU needs. The explanation of the gender difference
in NT values might be that the late maturation of the
cardiovascular system in male fetuses might cause
moderately increased accumulation of nuchal fluid, or
in other words, increased NT values.
Although the main purpose of the screening tests is to
predict the probability of trisomy, it was found that
abnormal maternal serum screening results were associated with some adverse pregnancy results such as IUGR,
stillbirth, preterm birth, preeclampsia, etc. as well as
increased risk for other chromosomal and anatomical
abnormalities.[17] In the literature, it was reported that
inadequate placentation in the first-trimester causes low
PAPP-A and β-hCG MoM values in the maternal
serum.[18] This abnormal course of the serum markers was
explained with the probable mechanism implying that
the low values in the first trimester occurred due to insufficient placentation, and the high values in the second
trimester occurred due to increased production of hormones in response to hypoperfusion.[17]
A study conducted by Kierkegaard et al. reported
that low PAPP-A and β-hCG values were associated
with the 5-minute Apgar score being below 7, which was
not associated with preterm birth or neonatal infections.[19] Also, in the same study, it was reported that
fetuses with low PAPP-A and β-hCG values were associated with NICU need, and PAPP-A activates the
insulin-like growth factor, cell reproduction, and perhaps carbohydrate metabolism in the fetus. This can be
explained by low PAPP-A, increased neonatal hypoglycemia, and increased NICU needs.[19] It was reported
in a previous study that free β-hCG levels were measured by hydrogen peroxide (H2O2) and may be associated with oxidative stress.[20] In the present study, we
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detected no significant changes in PAPP-A and β-hCG
values of all groups. The reason for this may be that the
patient group was at term in terms of the birth week in
our study, different from the studies in the literature.
Also, since negative conditions such as preterm,
preeclampsia, and diabetes that may cause placental
insufficiency were excluded in the study, PAPP-A and βhCG values may have been similar in all 3 groups.
There were some limitations in our study. The first
one was that not all newborns were karyotyped, and we
did not have long-term neurodevelopmental data. The
second one was that the study had a retrospective
design. These limitations made our analysis difficult
because of the challenges in accessing some data.
As far as we are concerned, there are few studies
evaluating fetal weight and the well-being of the fetus
with first-trimester NT measurements.[5] The number
of patients was lower in previous studies when compared to the present study. We believe that the study
contributes to the literature because the number of
patients was significantly higher, and it is one of the
few studies in the literature. Furthermore, we consider
that the strength of our study was the fact that all newborns from patients included were evaluated by a perinatologist before the mother was discharged from the
hospital. Another strength of the present study was the
evaluation of poor gestational outcomes with the
model that was created with regression analysis.

Conclusion
In conclusion, we found no differences in NT, PAPP-A
and β-hCG values between SGA, LGA and AGA groups.
Also, there was no significant difference in NT, PAPP-A,
and β-hCG values in the groups with and without NICU
needs, and NICU need was not significant in predicting
NT, PAPP-A, and β-hCG values and gender. Although
we could not predict birth weight with increased NT
MoM values detected in the first trimester combined
test, the risk of having an SGA fetus increases with a
weak rise in NT value. Prospective and long-term studies with more patients are needed to better understand
the effects of 11–14-week screening on the fetus and
newborn in the last trimester.
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Abstract
Objective: The study aimed to investigate the effect of ureteral catheter use during surgery on the outcomes of obstetric and urinary complications in patients with placenta accreta spectrum (PAS) and placenta previa.
Methods: The patients who were followed up at Meram Medical Faculty Hospital of Necmettin Erbakan University between January 2016 and
November 2021 and diagnosed with PAS and placenta previa were included. Patients who underwent emergency and planned surgery were
grouped as those with or without an intraoperative ureteral catheter. The primary outcome was determined as the rate of urinary system damage
among these groups. The number of blood transfusions, preoperative and postoperative hemoglobin values and hemoglobin changes, length of
hospitalization, patients who underwent uterine-sparing surgery or hysterectomy, urinary tract injury, and wound infection were compared regarding the use of catheters.
Results: A total of 122 patients were included in the study. While an intraoperative ureteral catheter was placed in 56 (45.01%) patients, it was
not used in 66 (54.09%) patients. Bladder injuries were determined in 31 (55.4%) patients with a catheter and 13 (19.7%) patients without a
catheter, and no other urinary system injuries were found. The incidence of bladder injury was statistically significantly higher in the group with
a catheter (p=0.001). The number of transfused erythrocyte suspensions, the hemoglobin change according to the preoperative hemoglobin level,
and the mean duration of hospitalization in patients with a catheter were statistically significantly greater than the group without a catheter
(p=0.001).
Conclusion: Ureteral catheterization did not reduce urinary damage in patients with PAS and placenta previa who underwent uterine-sparing
surgery and hysterectomy. However, we believe that the insertion of a catheter increases the possibility of diagnosing intraoperative damage.
Keywords: Catheter, placenta previa, placenta accreta spectrum, maternal outcome.

Introduction
The placenta accreta spectrum (PAS) defines placenta
attachment anomalies, including placenta accreta, increta, and percreta. PAS occurs in approximately 0.4% of
pregnancies.[1] It is one of the most critical causes of postpartum hemorrhage, leading to maternal mortality, and
is considered a severe obstetric emergency.[2,3] The most
common reason in the pathogenesis of PAS is the
implantation of placental villi in this area, caused by
defective decidualization due to scar at the endometrium-myometrial interface due to previous uterine sur-

gery.[4,5] The most crucial risk factor in the development
of PAS is placenta previa after cesarean section (C/S).[6] A
pregnant woman with a previous diagnosis of placenta
previa has a 60% risk of PAS in her next pregnancy.[7,8]
An appropriate evaluation should be made in PAS
cases by interviewing the families before birth. In these
cases, a multidisciplinary approach is ideal because of
the risk of heavy bleeding and pelvic organ injury. The
possibility of bladder invasion increases in PAS percreta cases. This situation brings the risk of urinary system
injury. Prenatal ultrasonography (USG)[9] and magnetic
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Use of ureteral catheter in uterine-sparing surgery for placenta accreta

resonance (MRI) should be used to evaluate bladder
invasion or depth. Fistula and hematuria may be
observed in case of bladder invasion.[10] Although the
rate of C/S has increased in recent years, the rate of
lower urinary tract injury has not changed significantly
(0.3% of all C/S deliveries). Bladder injuries may occur
as partial or total. Ninety-five percent of bladder
injuries during C/S develop in the bladder dome and
the remainder in the trigone. Bladder injuries are most
commonly seen while forming the bladder flaps (43%),
while 33% occur when entering the peritoneal cavity,
and the remaining 24% develop during uterine incision
or delivery.[11]
This study aimed to investigate the effect of ureteral
catheter use during surgery on the outcomes of obstetric
and urinary complications in patients with PAS and placenta previa.

Methods
Cases diagnosed with PAS and placenta previa who
were followed up at Meram Medical Faculty Hospital
of Necmettin Erbakan University between January
2016 and November 2021 were included in this retrospective study. One hundred twenty-two patients with
PAS and placenta previa with singleton pregnancy over
22 weeks of gestation were evaluated in the study
group. PAS patients without placenta previa, fetal
anomaly, and multiple pregnancies were excluded.
Demographic data such as age, pregnancy, delivery,
abortion, vaginal delivery, number of cesarean deliveries, week of gestation, body mass index (BMI), smoking
status, diabetes mellitus, hypertension, thrombophilia,
and in vitro fertilization (IVF) pregnancy status of the
patients were recorded. Placenta previa was diagnosed
through transvaginal USG with the closure of the internal cervical os by the lower end of the placenta.
PAS cases consisted of pregnant women whose diagnoses were determined using antenatal grayscale and
colored Doppler USG with at least three of the findings
such as loss of echolucent zone between uterus and placenta, thinning and interruption of the hyperechoic
interface between the uterus serosa and bladder wall, or
observing the bridging vessels with increased vascularity, and monitoring of lacunae with turbulent flow in the
placenta, or whose diagnoses were confirmed by intraoperative findings. Surgery was planned between 34.0
and 35.6 weeks of gestation with uterus-sparing surgery

method for patients diagnosed with PAS and placenta
previa antenatally. In cases where the invasion was
thought to be in the parametrium and bladder during
the prenatal period, a catheter was inserted as long as
the technical and obstetric conditions allowed. Patients
who started bleeding and had preterm labor were
urgently delivered in earlier weeks. The patients admitted to the study who underwent emergency and planned
surgery were grouped as those with or without an intraoperative ureteral catheter. Catheters were inserted cystoscopically by urologists before the operation. The primary outcome was determined as the rate of urinary system damage among these groups. The number of blood
transfusions, preoperative and postoperative hemoglobin values and hemoglobin level changes, length of hospitalization, patients who underwent uterine-sparing
surgery or hysterectomy, urinary tract injury, surgery
duration, and wound infection were compared according to their use of catheters.
Our clinic prefers the surgical uterus-sparing
approach in PAS and placenta previa cases. After spinal
anesthesia, patients were placed in the lithotomy position by the urology team, and bilateral ureteral
catheters were placed under the guidance of a cystoscope, followed by a midline incision below and above
the umbilicus. The uterine cavity was entered through
a vertical fundus incision. The bladder flap was then
dissected from the anterior surface of the uterus by
LigaSure (Medtronic, Minneapolis, MN, USA), starting from the paracervical area. Until the ureteral
catheter was felt in both broad ligaments, the window
was opened with LigaSure, and the uterus was devascularized. For this, a clamp was placed on the cervicoisthmic region of the uterus. After the uterine segment
with the placental bed was resected, placental bed
sutures were placed, the uterus was closed, and the procedure was terminated. In cases with bladder invasion,
the bladder was opened in a controlled manner, the
placental tissue was cleaned, and the bladder was
repaired after the necessary bleeding control was performed. Leakage from the bladder was checked with
methylene blue. Total abdominal hysterectomy was
performed in patients whose bleeding could not be
controlled. Permission for this study was obtained from
NEU Ethics Committee with the approval number
2022/3635(8453.R1).
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Statistics
Mean and standard deviation values were presented in
the descriptive statistics of continuous variables, and frequency (n) and percentage (%) values in identifying the
categorical variables. The normality assumptions of the
variables were examined with skewness and kurtosis
coefficients, Kolmogorov-Smirnov test, and histogram.
Our data did not show a normal distribution. The
Mann-Whitney U test compared the non-normally distributed continuous variables between the two groups.
Chi-square and Fisher’s exact tests were used for the
analysis of categorical data. IBM SPSS.22 program
(SPSS Inc., Armonk, NY, USA) performed all analyzes,
and the p<0.05 value was considered the level of significance.

Results
Sociodemographic data of 122 patients who met the
study criteria are presented in Table 1. In the study
group, 15 (12.29%) patients were reported as accreta.
Others were increta in 30 (24.59%) patients and percreta in 77 (63.12%) patients. All of the cases with catheter
insertion were percreta. The intraoperative ureteral
catheter was placed in 56 (45.01%) patients and not in 66
(54.09%) patients. Of the patients who had a catheter, 52
(92.9%) were operated under elective conditions, and 4

(7.1%) were urgent surgeries. For the PAS group, 105
(86.06%) patients were operated on as planned and 17
(13.94%) patients under emergency conditions. The
mean pregnancies of the patients were statistically significantly higher between the groups with and without
catheterization (p=0.001). Considering the number of
C/S cases, the mean was statistically significantly higher
in the catheterized group than in the non-catheterized
group (p=0.001). The mean week of gestation was statistically significantly lower in the catheterized group compared to the non-catheterized group (p=0.01).
The number of transfused erythrocyte suspensions,
the hemoglobin change according to the preoperative
hemoglobin level, and the mean duration of hospitalization in patients with a catheter were statistically significantly greater than the group without a catheter. The
findings are summarized in Table 2. In placenta percreta cases, there was no statistical difference between the
group with urinary catheter and the group without insertion, considering the maternal results (Table 3).
Bladder injuries were observed in 31 (55.4%)
patients with ureteral catheters and 13 (19.7%) patients
who did not have a catheter, and there were no other
urinary system injuries. The incidence of bladder injury
was statistically significantly higher in the group with a
catheter (p=0.001). All injuries were determined intra-

Table 1. Sociodemographic data of patients according to catheter use in PPAS patients.
Catheter (-)
n=66 (54.09%)
mean±SD

Catheter (+)
n=56 (45.01%)
mean±SD

Age*

32.22±5.74

33.20±4.25

.316

Gravida*

3.45±1.41

4.34±1.50

.001

Parity*

1.80±1.23

2.57±1.11

.001

Abortion*

0.65±0.85

0.77±1.22

.813

Previous C/S number*

1.65±1.14

2.36±1.05

.001

p-value

Previous vaginal delivery*

0.15±0.48

0.21±0.56

.674

Gestational age*

35.00±2.73

33.68±2.33

.001

BMI (kg/m2)*

28.59±4.24

29.39±4.30

.276

Smoking†

5 (7.6%)

2 (3.6%)

.451

Diabetes†

11 (16.7%)

7 (12.5%)

.696

Hypertension†

6 (9.1%)

3 (5.4%)

.505

Thrombophilia†

3 (4.5%)

6 (10.7%)

.299

IVF†

1 (1.5%)

0 (0.0%)

1.00

*Mann-Whitney U test, †Chi-square test. BMI: body mass index; C/S: cesarean section; IVF: in vitro fertilization; PPAS: placenta accreta spectrum with placenta previa.
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Table 2. Maternal outcomes in PPAS patients according to catheter use.
Catheter (-)
n=66
mean±SD

Catheter (+)
n=56
mean±SD

p-value

109.39±52.83

133.04±47.05

.001

Transfusion package unit*

1.29±1.36

2.45±1.70

.001

Preoperative hemoglobin (g/l)*

11.83±1.14

11.72±0.90

.464

Postoperative hemoglobin (g/l)*

9.37±1.32

8.8±0.94

.021

Change of hemoglobin level*

2.45±1.07

2.91±1.17

.036

Length of hospital stay*

5.36±3.83

8.36±3.82

.001

0

0

4 (6.1%)

4 (7.1%)

Operation duration (minute)*

Maternal mortality†
Wound infection†

1.00

*Mann-Whitney U test, †Chi-square test. PPAS: placenta accreta spectrum with placenta previa.

operatively. When we evaluated it as planned and emergency surgeries, bladder injury developed in 4 (23.5%)
of 17 patients who received emergency surgery (Fig. 1).
Two of them (50%) were in the catheterized group.
Bladder injury occurred in 40 (38%) of 105 planned
patients. Of these, 28 (70%) were in the catheterized
group. Surgery time was significantly higher in the
catheterized group (p=0.001). Other complications are
summarized in Table 4. Uterine-sparing surgery was
performed in 92.6% (n=113) of our patients in total.
The hysterectomy rate was 7.4% (n=9).

Discussion
The aim of this study was to evaluate whether the use of
a ureteral catheter during uterine-sparing surgery
reduces urinary system injuries in PAS patients with pla-

centa previa or not. Our study demonstrated that preoperative ureteric catheter use in PAS patients with placenta previa did not reduce the rate of urinary damage and
maternal morbidity.
PAS may cause life-threatening postpartum hemorrhages due to invasion of placental tissues. Therefore,
PAS surgery should be multidisciplinary in specialized
centers.[12] A large retrospective study revealed that
delivery of PAS patients in tertiary centers with a multidisciplinary team approach reduced maternal morbidity.[13] Although the delivery method in placental
adhesion anomalies is usually a cesarean hysterectomy,
uterine-sparing surgery can also be performed in
selected cases.[14] Since the placenta is not completely
separated from the uterus and there is the invasion of
other pelvic organs in PAS cases, catastrophic events

Table 3. Maternal outcomes in placenta percreta patients according to catheter use.

Operation duration (minute)*

Catheter (-)
n=21
mean±SD

Catheter (+)
n=56
mean±SD

p-value

131.90±60.87

133.04±47.05

.275

Transfusion package unit*

2.10±1.33

2.45±1.70

.479

Preoperative hemoglobin (g/l)*

11.76±0.75

11.72±0.90

.832

Postoperative hemoglobin (g/l)*

9.02±0.69

8.8±0.94

.307

Change of hemoglobin level*

2.31±0.91

2.91±1.17

.503

Length of hospital stay*

8.67±4.17

8.36±3.82

.931

0

0

1 (4.8%)

4 (7.1%)

Maternal mortality†
Wound infection†

1.00

*Mann-Whitney U test, †Chi-square test.
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Maternal outcomes according to the presence of the catheter
10

8

Mean

6

4

2

1.29

9.37

5.36

2.45

2.45

8.88

8.36

2.81

0
Catheter negative
Blood transfusion (unit)

Catheter positive

Postoperative hemoglobine levels (g/dl)

Length of hospital stay (day)

Change of hemoglobine (g/dl)

Fig. 1. Maternal outcomes in cases with catheter insertion.

such as massive obstetric hemorrhage, need for hysterectomy, injury to ureter, bladder, bowel or neurovascular structures, transfusion-related acute lung
injury (TRALI), acute transfusion reaction, electrolyte
imbalance, and renal failure may be encountered.[15]
The approach of our clinic is uterus-sparing surgery.
The urinary tract injury rate of 30% during C/S hysterectomy for placenta accreta is significantly higher
than the rate of 4.8% during hysterectomy for gynecological diseases.[16] Possible consequences of bladder

injury include prolonged operative time, urinary tract
infection, prolonged indwelling catheter time, and formation of vesicouterine or vesicovaginal fistula. The
most critical issue is the intraoperative recognition and
treatment of bladder injury in this case.
In their retrospective study, Alanwar et al. determined the rate of urinary system damage as 21.7% during the operation in PAS patients and stated that 11.7%
of this was the bladder, 4.7% was ureter, and 5.7% was
ureteral injury together with bladder.[11] In another

Table 4. Urinary system complications.
Catheter (-)
n=66 (54.09%)

Catheter (+)
n=56 (45.01%)

p-value

Total urinary tract injury*

13 (19.7%)

31 (55.4%)

.001

Bladder injury*

13 (19.7%)

31 (55.4%)

.001

Ureter injury*

0

0

Bladder and ureter injury*

0

0

Genitourinary fistula

0

0

*Chi-square test.
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study, urinary tract injury during C/S in pregnant
women with PAS and the normal placenta was 61% and
1.5%, respectively.[17] In the study of Crocetto et al.,
they stated that the use of a ureteral catheter during
cesarean hysterectomy in patients with placenta accreta
does not reduce the rate of urinary system injury similar to our study, the risk of ureteral damage in placenta
accreta patients with parametrial invasion is higher than
in cases with bladder invasion, and that the use of a
ureteral catheter may be beneficial in this patient group.
However, it is not always necessary to use a ureteral
catheter.[18] In their review, Tam Tam et al. stated that
using a preoperative ureteral catheter in PAS surgery
reduces the rate of urinary system injury from 18% to
6%. Although it does not eliminate the rate of urinary
damage, it allows the damage to be recognized and
repaired intraoperatively.[19] In our study, the urinary
tract injury rate was significantly higher in the catheterized group than in the non-catheter group. The reason
for this may be the use of a catheter in patients who
were considered having bladder invasion by preoperative USG.
Blood transfusion is needed in 96.5% of PAS cases.
At the 2012 American Congress of Obstetricians and
Gynecologists, it was stated that 90% of patients with
placenta accreta require transfusion of red blood cells,
and 40% of the cases in this group need more than ten
units of blood.[11] In our study, the reason why the change
in hemoglobin level was greater in the group with the
catheter, according to the total amount of blood transfused and the preoperative hemoglobin level compared
to the group without the catheter, may be due to the
higher level of invasion in the group with the catheter.
The reason for the low rate of urinary injury in emergency cases in our study is that our hospital is experienced in such cases because it is a tertiary center that
operates patients with PAS and placenta previa.
The retrospective nature of our study, the low number of patients, the low number of hysterectomies, the
inability to compare with uterus-sparing surgery, and the
single-center nature of our study are the limitations of
our study.

Conclusion
PAS still has significant morbidity and mortality risks. In
PAS patients with placenta previa, the rate of urinary
tract damage was 36% in patients who underwent uter-

ine-sparing surgery and hysterectomy, and insertion of a
catheter did not reduce urinary damage. However, we
believe that it increases the possibility of diagnosing
intraoperative injury in these patients.
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Abstract
Objective: The main hormones and adipokines that regulate growth, energy metabolism and adipogenesis in the intrauterine period are insulin,
leptin, ghrelin, and adiponectin. Changes in these hormones and adipokines may affect weight gain, obesity and metabolic syndrome in
advanced ages. In this study, it was aimed to investigate the relationship between insulin, leptin, ghrelin, adiponectin levels in the cord blood of
term newborns and growth in the first two years of age.
Methods: Term newborns in our hospital between May 2019 and October 2019 were included in the study. Insulin, glucose, ghrelin, leptin and
adiponectin levels were studied in the umbilical cord blood of 80 newborns. The growth of 44 of the 80 newborns included in the study was monitored until the age of two years.
Results: The relationship between insulin, ghrelin, leptin and adiponectin levels in the cord blood of 44 newborns included in the study with
growth up to two years of age was investigated. A positive correlation was found between the insulin level in the cord blood and birth weight,
birth head circumference, and the weights at the 12th and 24th months of life. A negative correlation was found between the level of ghrelin in
the cord blood and the weights at the 6th and 24th months of life. A positive correlation was found between the level of adiponectin in the cord
blood and the weight in the 6th month of life. There was no significant correlation between cord leptin level and anthropometric measurements
in the first two years of age.
Conclusion: While the levels of insulin and adiponectin in the cord blood were positively correlated with the weight in the first two years of
life, they were negatively correlated with the ghrelin level in the cord blood. The level of leptin in cord blood did not correlate significantly with
the weight in the first two years of life.
Keywords: Cord blood, insulin, ghrelin, adiponectin, leptin, growth.

Introduction
Fetal growth is a complex process regulated by genetics,
maternal factors, intrauterine environment, and maternal and fetal hormones.[1] During fetal life, the body
goes through critical developmental stages with lasting
and lifelong effects, and changes in the intrauterine
environment can program future adipose tissue and
metabolic disorders.[2] Identifying these high-risk
infants may help develop preventive strategies to reduce
childhood obesity and cardiometabolic disorders. Cord

blood adipocytokines such as leptin and adiponectin are
used as objective markers to predict future obesity.[3]
The main axis in the regulation of fetal growth is glucose-insulin-insulin-like growth factor-1.[4] During pregnancy, leptin levels also regulate fetal growth and development. It has been shown that leptin levels are regulated by insulin in the early stages of pregnancy and are in
an adipoinsular axis balance throughout fetal life.[5]
Ghrelin increases the secretion of growth hormone,
maintains a positive energy balance, and increases body
weight and lipid accumulation.[6] Adiponectin modulates
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the action of insulin and has antiatherogenic and antiinflammatory effects. Adiponectin levels are inversely
proportional to the amount of body fat and negatively
correlate with insulin resistance.[7,8] Alteration of insulin
and adiponectin secretion may contribute to the development of metabolic syndrome.[9]
Since these adipokines are associated with fetal
growth and adipose tissue, they are considered to be
determinants of long-term metabolic health after birth
and as indicators of fetal metabolic health. These
adipokines in cord blood may be useful in the early
recognition of problems related to postnatal growth
and metabolic health.[10] In this study, we aimed to
investigate the relationship between the levels of
insulin, leptin, ghrelin, and adiponectin in the cord
blood of term newborns with growth in the first two
years of age and to investigate their effects on the
weight in early childhood.

Methods
Eighty term newborns (gestational age ≥38 weeks
according to the last menstrual period) who were born
alive in Manisa Celal Bayar University Faculty of
Medicine Hafsa Sultan Hospital between May 2019 and
October 2019 were included in the study. Multiple
pregnancies, premature birth (gestational age <38
weeks), stillbirths, pre-pregnancy diabetes in the mother, gestational diabetes, hypertension and infants of
mothers with premature rupture of membranes were
excluded from the study. After birth, newborns were
examined and weight, height and head circumference
measurements were recorded. After the umbilical cord
was clamped after delivery, blood sample was taken
from the umbilical cord, and the serum sample was centrifuged at 5000 rpm for 10 minutes and the serum sample was stored at -80°C in MCBU Hafsa Sultan
Hospital Biochemistry Laboratory until leptin,
adiponectin, and ghrelin levels were studied. After all
blood samples were collected, insulin, ghrelin, leptin
and adiponectin levels in the separated serum samples
were studied with ELISA kits.
Eighty infants included in the study were followed up
in the neonatal outpatient clinic. However, the growth
and development of 44 of the 80 newborns included in
the study could be followed up to the age of two. The
weight, height, and head circumference were measured
at the 6th, 12th, and 24th months, and percentile values

166

Perinatal Journal

were calculated. Insulin, ghrelin, leptin and adiponectin
levels in cord blood and anthropometric measurements
during the first 2 years of life were compared.
Statistical analysis
Statistical evaluation of the data was carried out using the
“SPSS (Statistical Package for Social Sciences) 25.0 for
Windows” (IBM Corp., Armonk, NY, USA) program.
Data were presented as minimum, maximum, and mean ±
standard deviation. Spearman’s correlation test was used
to determine the relationship between insulin, ghrelin,
leptin and adiponectin levels in cord blood and anthropometric measurements at 6th, 12th and 24th months of life.
p<0.05 was considered statistically significant.

Results
Forty-four infants were included in the study. When the
demographic characteristics of the infants were examined, the mean gestational age was 38.23±1.03 weeks.
Twenty-four of the infants included in the study were
girls and 20 were boys. The mode of delivery was cesarean section in 42 (95.4%) cases and vaginal in 2 (4.6%)
cases. The demographic characteristics of the infants are
shown in Table 1.
Table 1. Demographic characteristics of infants.
Infants included
in the study (n=44)
Birth weight (g)

3204.65±435.74

Birth length (cm)

49.27±1.98

Head circumference at birth (cm)

35.54±1.98

Birth weight by week of gestation
- SGA

0 (0%)

- AGA

40 (90.9%)

- LGA

4 (9.1%)

Gender
- Female

24 (54.5%)

- Male

20 (45.5%)

Mode of delivery
- Vaginal
- Cesarian section
Gestational age (weeks)
Apgar score, mean (1-minute)
Apgar score, mean (5-minute)

2 (4.5%)
42 (95.5%)
38.23±1.03
8
9

Duration of exclusive breastfeeding (month)

4.54±2.16

Total breastfeeding time (month)

12.58±8.01

Transition time to additional food (month)

5.83±0.47

The effect of insulin, leptin, adiponectin, ghrelin levels in cord blood on growth in the first two years

Table 2. Antenatal characteristics of infants.

Table 3. Insulin, glucose, leptin, ghrelin and adiponectin values in the
cord blood of newborns.
Infants included
in the study (n=44)

Maternal age

Infants included
in the study (n=44)

32.56±5.90
3

Insulin (mIU/ml)

Number of births of the mother, n

3

Leptin (ng/ml)

4.28±3.12

Body weight before pregnancy (kg)

71.25±12.59

Ghrelin (ng/ml)

0.51±0.99

Body weight at the end of pregnancy (kg)

83.33±12.25

Adiponectin (ng/ml)

3.65±0.47

Number of pregnancies of the mother, n

Weight gained during pregnancy (kg)

5.37±12.08

Mother’s height (cm)

161.37±6.22

Maternal body mass index (kg/cm2)

27.30±4.58

4.99±3.17

Table 4. Anthropometric measurements of infants in the first two years.

According to body mass index
- Normal (18.5–24.9)

Infants included
in the study (n=44)

20 (45.4%)

- Overweight (25–29.9)

14 (31.8%)

- Obese (>30)

14 (31.8%)

The mean maternal age of the infants included in the
study was 32.56±5.90. The mean value of the number of
maternal pregnancies and deliveries was 3. In the anthropometric measurements of the mothers according to
body mass index, 20 were normal, 14 were overweight,
and 14 were obese (Table 2).
Insulin value in the cord blood of the newborns
included in the study was 4.99±3.17 mIU/ml, leptin value
was 4.28±3.12 ng/ml, ghrelin value was 0.51±0.99 ng/ml,
and adiponectin value was 3.65±0.47 ng/ml (Table 3).
The mean birth weight of the infants was
3204.65±435.74 g, the mean birth length was 49.27±1.98
cm, and the mean head circumference was 35.54±1.98
cm. The growth and normal growth percentile of the
infants in the first two years of life are shown in Tables
4 and 5.
Considering the relationship between insulin, leptin,
ghrelin and adiponectin levels in the cord blood and
anthropometric measurements in the first two years of
age, there is a positive correlation between the insulin
level in the cord blood and the weights at the 12th and
24th months (p=0.013 and p=0.023). There was a negative correlation between the weights at 6th and 24th
months (p=0.022 and p=0.011), and a positive correlation
between adiponectin in cord blood and the weight at 6th
month (p=0.037). There was no significant positive or
negative correlation between leptin in cord blood and
anthropometric measurements in the first two years of
age (Table 6).

Birth
- Weight (g)

3204.65±435.74

- Height (cm)

49.27±1.98

- Head circumference (cm)

35.54±1.98

6th month
- Weight (kg)

7.02±1.06

- Height (cm)

65.53±2.85

- Head circumference (cm)

42.36±1.79

12th month
- Weight (kg)

9.92±1.18

- Height (cm)

76.36±3.11

- Head circumference (cm)

45.92±1.71

24th month
- Weight (kg)

12.30±1.66

- Height (cm)

84.11±3.24

- Head circumference (cm)

48.60±1.81

Table 5. Growth percentiles of infants in the first two years of age.

Normal growth percentile

Infants included
in the study (n=44)

Birth weight

40 (90.9%)

Birth height

44 (100%)

Birth head circumference

39 (88.6%)

6th month weight

34 (77.2%)

6th month height

35 (79.5%)

6th month head circumference

40 (90.9%)

12th month weight

38 (86.3%)

12th month height

42 (95.4%)

12th month head circumference

42 (95.4%)

24th month weight

42 (95.4%)

24th month height

40 (90.9%)

24th month head circumference

42 (95.4%)
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Table 6. The relationship between insulin, leptin, ghrelin and adiponectin values in cord blood and anthropometric measurements in the first
two years of age.
Insulin

Head
circumference

Height

Weight

Anthropometric measurements

Leptin
r

p

r

p

Birth

0.492

<0.001

0.155

0.292

6th month

0.090

0.390

0.099

0.502

Adiponectinr
r

p

r

-0.161

0.276

-0.184

0.211

-0.329

0.022

0.303

0.037

12th month

0.357

0.013

0.000

0.999

-0.193

0.188

0.201

0.171

24th month

0.335

0.023

0.077

0.613

-0.369

0.011

0.154

0.306

Birth

0.092

0.533

0.214

0.144

-0.140

0.342

0.129

0.382

6th month

0.093

0.232

0.161

-0.044

0.794

0.300

0.068

12th month

-0.198

0.314

0.0087

0.959

0.197

0.314

-0.173

0.378

24th month

0.244

0.152

0.267

0.116

-0.214

0.210

-0.143

0.405
0.674

0.444

Birth

0.424

0.003

0.127

0.391

-0.178

0.225

0.062

6th month

0.203

0.106

0.107

0.534

-0.149

0.240

0.151

0.379

12th month

0.143

0.355

-0.131

0.524

-0.123

0.549

-0.002

0.992

24th month

0.308

0.098

-0.193

0.307

-0.097

0.608

0.015

0.938

Discussion
Many animal and human studies have confirmed that
fetal and early postnatal growth is a critical developmental period associated with long-term health outcomes. Calculation of fetal and early postnatal growth
based on birth weight alone can be misleading. Trigger
markers are needed in this particular epigenetic development process.[11] Several hormones are believed to
play a regulating role in this complex process, which
hormonal influence also has an impact on later health
outcomes. Adiponectin, ghrelin, leptin and insulin,
which are generally accepted as regulators of energy
homeostasis and appetite, are adipokines associated
with fetal and early postnatal growth.[12] Their role in
this complex process is still a matter of debate.
Adipokines, mainly peptides produced by adipose tissue, play critical roles in energy homeostasis and metabolic regulation in addition to peptides produced from
the digestive tract.[13,14] Insulin plays an important role
in fetal growth. Insulin stimulates leptin synthesis by
creating a regulatory feedback loop. Leptin is an
appetite suppressant and a regulator of both the
amount of energy stored as fat and blood glucose levels.[15] Leptin level reflects the nutritional status of the
newborn, and insulin is a potent physiological regulator of leptin expression in adipose tissue. Leptin and
insulin are key factors in regulating fetal and neonatal
energy balance, growth and development. Leptin regulates fetal growth and development during pregnancy,
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and umbilical cord leptin has a positive correlation
with newborn body weight and fat mass.[16] Another
peptide hormone that is important in fetal growth and
reduces body weight and food intake as it acts as a leptin antagonist is ghrelin. Ghrelin increases body
weight, the secretion of growth hormone produces a
positive energy balance, reduces energy consumption
and increases lipid accumulation.[6] Total ghrelin levels
were higher in SGA and had weak but significant negative partial correlation with IGF1 levels. In the light
of these data, we show that ghrelin has a role in supporting a positive energy balance in fetal growth in late
pregnancy and that total ghrelin levels, fetal weight,
and IGF1 are regulated by a negative feedback system.[17] Another adipocytokine involved in intrauterine
growth is adiponectin. Adiponectin is lower in infants
with SGA. Adiponectin is an indicator of insulin sensitivity and fatty acid oxidation.[15,18]
In our study, we investigated the effects of insulin,
leptin, ghrelin and adiponectin hormones and
adipokines, which have important effects on growth in
the intrauterine and extrauterine periods, on birth
weight and the weight in the first two years of age.
Insulin value in cord blood was positively correlated
with birth weight at birth and the weights at 12th and
24th months after birth. We found a negative correlation between ghrelin level in cord blood and the
weights at postnatal 6th and 24th months. Adiponectin
value in cord blood showed a positive correlation at the
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postnatal 6th month. However, there was no correlation between leptin value in cord blood and the weight
at birth and in the first two years after birth.
It has been suggested that insulin concentration
throughout fetal life may affect not only prenatal
growth but also postnatal growth. Insulin level in cord
blood shows a positive correlation with birth weight. It
has been found that the insulin value in the cord blood
has a negative correlation with growth in the early
period after birth, especially in the first year.[19] In
another study, while insulin in the cord blood was positively associated with birth weight, it was found to be
negatively associated with the weight up to two years of
age.[20] In another study, it was found that insulin in the
cord blood was positively associated with the skinfold
thickness at 1 year old, and they stated that the insulin
value in the cord blood may be associated with body fat
accumulation in early childhood.[10]
Contrary to studies that argue that insulin and leptin in the cord blood can be considered predictive factors for weight gain later in life, there are studies that
do not support this argument. In our study, we showed
that insulin level continued to be positively correlated
with the weight at birth and in the postpartum period.
Changes in leptin levels cause an increase in leptin
bioavailability in line with IGF1 and IGFBP-3 levels in
the final stages of pregnancy. It has been suggested that
this is a signal of adequate weight gain.[21] Leptin is a
self-control mechanism to avoid excessive fetal growth
at the end of pregnancy and the low free leptin index
found in neonates with SGA constitutes an adaptive
mechanism to fetal growth restriction. Leptin regulates fetal growth and development during pregnancy,
and leptin in the umbilical cord has a positive correlation with newborn’s body weight and fat mass.[16] In the
meta-analysis of Karakosta et al.,[22] it was reported that
there is a correlation between cord leptin levels and
body weight.
Adiponectin is an adipokine secreted by adipose tissue and is inversely related to obesity in adults.[23] It is
also abundant in the cord blood of term newborns, at
concentrations two to three times higher than those
reported in adults.[24] However, studies to date have
yielded conflicting results regarding the relationship
between cord blood adiponectin concentration and
infant birth weight, ranging from an inverse relationship to no correlation or even a positive relation-

ship.[25–27] There are few studies evaluating the longterm relationship between cord adiponectin level and
growth.[26–28] Studies have shown that leptin and
adiponectin levels in cord blood are positively associated with birth weight at birth, but negatively until the
first 3 years of life. Low leptin value in cord blood correlated with low birth weight; however, it was observed
that low leptin value accelerated weight gain in the
later period. Adiponectin level in cord blood was found
to be negatively associated with weight gain in the first
6 months of life, and positively associated with weight
gain and central adiposity in the 3rd year of life.[29] In a
systematic review and meta-analysis conducted in
2021, cord leptin and adiponectin levels were positively correlated with adipose tissue at birth, while the
relationship between leptin and adipocyte was negative
in early childhood, and the relationship between
adiponectin and adipocyte was positive.[3] Another
study states that the cord blood adiponectin concentration is a determinant of the baby’s birth weight and
weight gain in the first year of life.[30] In our study, on
the contrary, we found no correlation between leptin
value in cord blood and both birth weight at birth and
the weight in the first two years of life. Adiponectin
value in cord blood showed a positive correlation with
the weight only at the 6th month of life.
The ghrelin in the cord blood is higher in newborns
with a small birth weight for the week of birth than in
newborns with a normal birth weight. Cord blood
ghrelin is negatively correlated with birth weight. In
addition, the low level of ghrelin in the cord blood in
newborns with a small birth weight for the week of
birth predicts that weight gain is slow after birth. The
level of ghrelin in the cord blood is considered a predictive factor for weight gain in the first year of life.
Ghrelin is mainly produced in the stomach, but also in
the placenta, suggesting that it plays an important role
in intrauterine energy balance. Studies have shown that
total cord ghrelin levels increase with increasing gestational age, but remain constant throughout the late
pregnancy.[31,32] Cord ghrelin value was not found to be
associated with birth weight, height and head circumference in infants with a birth weight suitable for gestational age.[33] On the other hand, ghrelin in cord
blood is negatively correlated with birth weight. Cord
ghrelin value was found to be significantly higher in
newborns with low birth weight for gestational age.[34,35]
In addition, the low level of ghrelin in the cord blood
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in newborns with a small birth weight for the week of
birth predicts that weight gain is slow after birth.[36,37] In
our study, ghrelin level in cord blood did not show a
significant correlation with birth weight. We found a
negative correlation between the level of ghrelin in the
cord blood and weight gain in the first two years of life.
In another study, each increase in ghrelin level in cord
blood was associated with a decrease in body mass
index and skinfold thickness at the age of 1 year.[10]

Conclusion
In conclusion, the effect of adipokines in cord blood on
growth in newborn and early childhood is very important. In our study, the correlation of insulin, ghrelin and
adiponectin values in the cord blood with the weight in
the first two years of age was significant, while the relationship between leptin value and the weight in the first
two years of age was insignificant. As a result, insulin,
ghrelin and adiponectin in the cord blood may guide the
early diagnosis of feeding and growth problems in early
childhood. There is a need for long-term and largerscale studies on nutrition and growth problems in childhood.
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Abstract
Objective: Based on the fact that Coronavirus Disease 2019 (COVID-19) is associated with many hemocytometric changes, we aimed to
investigate the effect of this underlying inflammatory process on the frequency of early pregnancy loss (EPL) in this clinical trial.
Methods: This is a retrospective cohort study. The patients with laboratory-confirmed COVID-19 infection before the 20 weeks of gestation were determined as the study group. Healthy pregnant women in their early pregnancy were determined as the control group.
Hematological parameters of all patients included in the analysis were evaluated.
Results: A total of 176 pregnant women with confirmed COVID-19 infections were evaluated, of which 117 were included in the analysis.
One hundred and seventeen healthy pregnant women were determined as the control group. There was no difference between the groups
according to demographic characteristics. The median white blood cell (WBC) and lymphocyte levels were lower in patients with COVID19 infection (p<0.001 and p<0.001, respectively). The value of platelet/lymphocyte ratio (PLR) was higher in the group with COVID-19
infection (160.95 vs. 132.42, p<0.001). It was also determined that the median plateletcrit level was lower in the group with COVID-19 infection (p<0.001). The rate of EPL in the COVID-19 infection group and control group was 14.2% and 9.4%, respectively (p=0.220).
Conclusion: COVID-19 infection presents with low lymphocyte count and plateletcrit values in pregnant women, and an increase in PLR
rates in relation to the severity of the disease is observed. Although not statistically significant, COVID-19 infection was associated with
increased EPL rates in our study.
Keywords: Early pregnancy loss, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, SARS-CoV-2 infection.

Introduction
Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2) infection, which mainly presents with
respiratory system symptoms, can evolve into a multisystem organ failure and pregnant women are at a
heightened risk.[1] Furthermore, pregnant women are at
an increased risk of poor obstetrical outcomes.[2,3]
Studies have shown that there is an increase in the
frequency of preterm birth, intrauterine fetal death and
cesarean section in cases with Coronavirus disease 2019
(COVID-19) infection during pregnancy.[4–6] However,
the effect of COVID-19 infection on the frequency of

early pregnancy loss (EPL) is not yet apparent.[4] Studies
in the literature evaluating the relationship between
SARS-CoV-2 infection and EPL risk are mostly in the
form of case reports and case series.[7]
The complete blood count is the first laboratory test
used in the evaluation of infectious diseases. During the
COVID-19 pandemic, the relationship of many hematological parameters with the severity of the disease has
been studied.[8,9] Neutrophil-lymphocyte ratio (NLR),
platelet-lymphocyte ratio (PLR), and mean platelet volume (MPV), which can be easily reached through routine hematological parameters, are indicators of inflammatory status that have also been studied in obstetric
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practice.[10] NLR in the first trimester, can aid in estimating the risk of certain complications of pregnancy.[11]
For example, increased NLR was found to be associated with severe preeclampsia, gestational diabetes, gestational cholestasis, hyperemesis gravidarum, EPL and
preterm labor.[12,13]
There are also studies investigating the relationship
between the platelet indices and the risk of EPL.[14–16] In
addition, studies have shown that low MPV, lymphopenia, and high PLR are associated with EPL.[13,15]
Although there are many studies in the literature on
the course of COVID-19 infection in pregnant women,
there is a need for good quality studies to illuminate its
relationship with early pregnancy complications.
Because COVID-19 infection is a process that occurs
with changes in hematological parameters which support inflammation, we aimed to investigate the effect of
this underlying inflammatory process on the rate of
EPL. We hypothesized that increased indices of
inflammation in COVID-19 are associated with an
increased risk of EPL.
To the best of our knowledge, this is the first study
from our country to evaluate the risk of EPL in pregnant women with COVID-19 infection under 20 weeks
of gestation, along with associated hematological
parameters.

Methods
This is a retrospective cohort study. Pregnant women
under 20 weeks of gestation who were evaluated for
COVID-19 infection at the Gynecology and Obstetrics
Department of Bursa City Hospital between December
2020 and June 2021 were included in the study. The
study was approved by the Clinical Research Ethics
Committee of Bursa City Hospital (Approval number:
2021-11/1). The patients with laboratory confirmed
SARS-CoV-2 infection before 20 weeks of gestation
were determined as the study group (COVID +), and
pregnant women who did not have a history of
COVID-19 infection before 20 weeks of gestation as
control group (COVID -). The data from 117 patients
in both groups were included in the analysis. The
patients in both groups were followed up through the
hospital database throughout the pregnancy. The body
mass index, obstetrical history, and hematological
parameters of the patients were examined. Both groups
were comparable with respect to demographic parame-

ters. The laboratory diagnosis of infection was made by
real-time polymerase chain reaction (RT-PCR) test.
The blood samples were collected at the time of admission. The patients whose hematological parameters
could be accessed through the hospital database were
included in the study. The patients who did not have
blood tests due to mild symptoms were not included in
the study. Neutrophil/lymphocyte and platelet/lymphocyte ratios were calculated for all patients included
in the analysis. The control group consists of patients
with matching gestational age. The blood samples of
the patients in the control group were also taken at similar weeks of gestation. The patients with severe infection symptoms were hospitalized and determined as
inpatient group. The patients who did not need inpatient treatment were included as the outpatient group.
In the subgroup analysis, the comparisons were made as
the control group, the inpatient group and the outpatient group. The pregnancies that ended with miscarriage before the 20 weeks of gestation were considered
as early pregnancy loss. After RT-PCR positivity
patients who had EPL at the time of admission to the
hospital or during hospitalization were considered as
EPL associated with COVID-19 infection.
The Shapiro–Wilk test was used to assess whether
the variables followed a normal distribution or not.
Variables were reported as mean±standard deviation
and median (minimum–maximum) values. According to
the normality test results, independent samples t-test,
Mann-Whitney U-test and Kruskal-Wallis test were
used to compare the groups.
Comparison of EPL rates between COVID-19
infected and non-infected groups was made using the
chi-square test. The relationships between age and
hematological measurements were examined by correlation analysis, for which the Spearman’s correlation
coefficient was calculated. Statistical analyses were performed by using SPSS version 23.0 (SPSS Inc.,
Chicago, IL, USA). A p-value of 5% was considered
statistically significant for all statistical comparisons.

Results
A total of 176 pregnant women who were confirmed to
have COVID-19 infection by RT-PCR test for SARSCoV-2 on combined oropharyngeal and nasopharyngeal
swabs were included in the study. We excluded 59
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293 pregnant women
under investigation

117 healthy pregnant women
as control group

176 SARS-CoV-2 PCR+
patients were enrolled

59 patients were
excluded

Those who did not have blood tests or
whose blood tests could not be reached

117 patients included in
analysis

55 patients with
inpatient follow-up

62 patients with
outpatient follow-up

Fig. 1. Flowchart of patient selection.

patients who did not have blood tests or whose blood
tests could not be reached through the hospital database.
One hundred and seventeen healthy pregnant women
were determined as the control group (Fig. 1). There
was no difference in the demographic characteristics of
the patients between the groups (Table 1).

The median white blood cell (WBC) level was found
to be lower in the group with COVID-19 infection
(6570 vs. 8920, p<0.001). It was also determined that the
lymphocyte level was lower in patients with COVID-19
infection (1360 vs. 2010, p<0.001). According to the
NLR ratio, there was no difference between the groups

Table 1. Demographic characteristics of the patients.
COVID (+)
(n=117)

COVID (-)
(n=117)

p-value*
0.786

Age (years)

28 (16–40)

27 (18–42)

BMI (kg/m2)

26.03 (17.36–44.77)

26.30 (18.08–39.51)

0.782

11(5–19)

9 (5–18)

0.097

Gestational age at admission
Gravida

2 (1–6) (2.36±1.18)

2 (1–6) (2.08±1.02)

0.075

Parity

1 (0–4)

1 (0–3)

0.172

Abortion history

0 (0–3)

0 (0–2)

0.124

Data were reported as mean ± st. deviation and median (minimum–maximum). *Mann-Whitney U test. BMI: Body mass index.
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(p=0.554). However, the value of PLR differed between
the groups, and it was determined that it was higher in
the group with COVID-19 infection (160.95 vs. 132.42,
p<0.001). While there was no difference between the
groups according to MPV and PDW measurements
(p=0.826 and p=0.914, respectively), it was determined
that the median plateletcrit (PCT) level was lower in the
group with COVID-19 infection (0.23 and 0.27,
p<0.001) (Table 2).
As a result of the comparisons made between patients
who had EPL and had a COVID-19 infection, and those
whose pregnancy ended with EPL but had no COVID19 infection, the mean WBC level was lower in patients
with COVID-19 group (6912.80 vs. 8603.63, p=0.046),
median lymphocyte level was lower in patients with
COVID-19 (1350). vs. 2150, p<0.001), median PLR was
higher in COVID-19 infected patients (160.95 vs.
134.36, p=0.038) and median PCT level was lower in
COVID-19 patients (0.23 vs. 0.29, p=0.004). There was
no difference between the groups in terms of NLR,
MPV and PDW levels (p>0.05) (Table 2).

The subgroup analysis determined that the median
lymphocyte levels of the outpatient and inpatient
groups were lower than the patients who did not have
COVID-19 infection (p<0.001 and p<0.001, respectively). It was determined that the median PLR values of
the outpatient and inpatient groups were higher than
the patients who did not have COVID-19 infection
(p=0.008 and p<0.001, respectively). Again, in the subgroup analysis, it was determined that the median PCT
levels of the outpatient and inpatient groups were lower
than the patients who did not have COVID-19 infection (p=0.001 and p<0.001, respectively). On the other
hand, there was no difference in terms of NLR ratio,
MPV and PDW levels between the groups (p>0.05)
(Table 3).
It was determined that there was no relationship
between age and hematological measurements in
patient groups with and without COVID-19 infection.
While EPL was observed in 14.20% (n=25) of 176
patients who had COVID-19 infection, this rate was
determined as 9.40% (n=11) in 117 patients who did

Table 2. The effect of COVID-19 infection on hematological parameters in all cases (n=234) and in patients whose pregnancy ended with early pregnancy loss (n=36).
Total study group
n=234
WBC

COVID (+)
(n=117)

COVID (-)
(n=117)

p-value

6570 (2470–13.710)

8920 (5040–14.650)

<0.001*

Lymphocyte

1360 (220–4170)

2010 (640–4080)

<0.001*

NLR

3.17 (0.44–28.73)

3.10 (0.98–11.61)

0.554*

PLR

160.95 (73.62–1068.18)

132.42 (69.77–339.06)

<0.001*

MPV

10.20 (7.5–13.6)

10.20 (8.1–13.3)

0.826*

PDW

11.40 (8.4–22.4)

11.50 (8.2–17.3)

0.914*

PCT

0.23 (0.03–0.38)

0.27 (0.16–0.49)

<0.001*

Early pregnancy loss group
n=36

COVID (+)
(n=25)

COVID (-)
(n=11)

p-value

WBC

6912.80±2202.33

8603.64±2373.38

0.046†

Lymphocyte

1350 (300–4170)

2150 (1470–2830)

<0.001*

NLR

4.07 (1.32–28.73)

2.17 (1.74–4.35)

0.054*

PLR

160.95 (73.62–670)

134.36 (87.5–214.97)

0.038*

MPV

10.2 (9.2–13.6)

11 (9.5–11.4)

0.068*

PDW

11.3 (9.2–22.4)

12.9 (10.1–16.4)

0.068*

PCT

0.23 (0.03–0.38)

0.29 (0.22–0.43)

0.004*

Data were reported as median (minimum–maximum). *Mann-Whitney U test, †Independent sample t-test. MPV: mean platelet volume; NLR: neutrophil-to-lymphocyte ratio; PCT: plateletcrit; PDW: platelet distribution width; PLR: platelet-lymphocyte ratio; WBC: white blood cell.
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Table 3. Relationship between disease severity and hematological parameters.
COVID (+)

WBC

COVID (-)
(n=117)

Outpatient
(n=62)

Inpatient
(n=55)

p-value*

8920 (5040–14.650)

6640 (2470–11.950)

6140 (2950–13.710)

<0.001

Lymphocyte

2010 (640–4080)

1520 (220–3210)

1260 (300–4170)

<0.001

NLR

3.10 (0.98–11.61)

2.98 (0.69–26.84)

3.42 (0.44–28.73)

0.392

PLR

132.42 (69.77–339.06)

153.77 (79.66–1068.18)

176.55 (73.62–709.09)

<0.001

MPV

10.20 (8.1–13.3)

10.3 (8.8–13.6)

10.1 (7.5–12.5)

0.570

PDW

11.50 (8.2–17.3)

11.35 (8.9–22.4)

11.6 8.4–17.1)

0.991

PCT

0.27 (0.16–0.49)

0.24 (0.03–0.37)

0.23 (0.1–0.38)

<0.001

Data were reported as median (minimum–maximum). *Kruskal-Wallis test. MPV: mean platelet volume; NLR: neutrophil-to-lymphocyte ratio; PCT: plateletcrit; PDW:
platelet distribution width; PLR: platelet-lymphocyte ratio; WBC: white blood cell.

not have COVID-19 infection. No statistically significant difference was observed between the groups regarding EPL rates (p=0.220).

Discussion
With the identification of the first cases in December
2019, the COVID-19 pandemic has affected the whole
world as the first case in Turkey was announced on
March 11, 2020.[17] The effect of this infection on pregnant women contains many uncertainties.[18] We predicted that there might be an increase in the risk of
EPL as a result of the inflammatory process caused by
SARS-Cov-2 infection. There are case reports in the
literature reporting pregnancy loss before the 20 weeks
of gestation during COVID-19 infection.[4,7,19,20]
However, studies on a large patient population in early
weeks of gestation are limited.[21] The studies conducted mostly cover the 3rd trimester pregnant women.
Unlike other studies in the literature, our study only
included patients at an early gestation.
Hassanipour et al. reported a significant increase in
neutrophil ratio in patients infected with SARS-Cov-2.[22]
It has also been reported in many studies that increased
NLR during SARS-Cov-2 infection is associated with
poor prognosis.[23–26] In our study, although there was a
slight increase in NLR rates in the inpatient group compared to the control group, we observed no significant
increase in this parameter. This increase was more pronounced in the group of patients with COVID-19 infection whose pregnancy ended with EPL, even if the difference did not reach a statistically significant level.
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Erol Koç et al. evaluated hematological parameters
and pregnancy outcomes in pregnant women with
COVID-19 infection. While there was no difference
between obstetric and neonatal outcomes, NLR was
found to be high, and PCT was found to be low in
COVID-19 infection group.[27] In our study, there was
no difference in NLR values between the groups, but
similarly, PCT values were low in the COVID (+)
patient group.
It has been shown that the lymphocyte count and
NLR ratio at the time of admission is related to the severity of the disease.[28] While no difference was observed in
NLR rates in our study group, it was observed that lymphopenia became more pronounced with disease severity. We observed that lymphopenia is a prominent laboratory finding, especially in the inpatient group.
As in a very recently published study, there was no
significant difference in NLR rates in the COVID-19
group as in our study, but PLR was found to be significantly higher in the COVID-19 infection group.[29] In
addition, we observed that the PLR value increased
with the severity of the infection. This increase was
also found in patients who had EPL.
In a multicenter study, the frequency of EPL in the
patient group diagnosed with COVID-19 was reported
2.3%.[30] Whereas in a prospective study, the frequency
of spontaneous abortion was reported 6.1%.[31] With
the progression of the pandemic, a recent review
reported the overall miscarriage rate in pregnant
women with COVID-19 15.3%. Based on the studies
in the literature, it was stated that COVID-19 infection
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does not increase the risk of EPL.[32,33] In our study, the
EPL rate was 14.2% in the COVID-19 infection
group, while it was 9.4% in the control group.
Strengths of our study: Mostly late 2nd trimester
and 3rd trimester pregnant women were included in
the studies evaluating the effect of COVID-19 infection on maternal and neonatal outcomes. The current
study differs from previous studies in the literature by
evaluating the impact of COVID-19 infection directly
on the risk of EPL.
The main limitations is related to the lack of correlation with the clinical context. Regarding the severity
of the disease, there was no hospital record of the
symptoms and vital signs of the patients who were
admitted to the hospital due to COVID-19 infection.
In addition, the number of patients in our study was
not large enough to make a general conclusion about
the impact of COVID-19 infection on the rate of EPL.

Conclusion
Increased PLR, lymphopenia and low PCT values were
observed in pregnant women who had COVID-19
infection under 20 weeks of gestation. We have also
demonstrated in this study that COVID-19 infection
observed in early pregnancy causes a slight increase in
EPL rates, though this did not reach a statistical significance, likely due to the small sample size. The causes of
the EPL is difficult to ascertain before COVID-19.
Further, larger studies are needed to determine the relationship between COVID-19 and EPL.
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Abstract
Objective: Thyroid hormone is required for normal fetal brain development, neuronal proliferation, migration and structural organization. We
aimed to investigate fetal cardiac structure in fetuses of hypothyroid pregnant women receiving thyroid hormone replacement therapy and to
compare it with normal pregnancies, including fetal outcome and delivery results.
Methods: Singleton pregnant women whose ages were between 18–45 years and weeks of gestation were between 26–34 were included in the
study. Their routine laboratory test reports, ultrasonographic measurements (fetal echo) and postnatal follow-up data were recorded. Patients were
grouped according to the presence of diagnosis of hypothyroidism. The patients with hypothyroidism during pregnancy were included in Group
1 while healthy pregnancies with similar features were considered as controls and included in Group 2. All women with hypothyroidism were taking thyroid hormone replacement. All ultrasonographic and laboratory data measurements were collected from the system files and were compared between groups.
Results: A total of 89 patients (41 hypothyroidism and 48 controls) were recruited to the study. Serum TSH levels of patients with hypothyroidism (Group 1) was significantly higher than the controls. In fetal cardiac examination, left ventricular (LV) and right ventricular (RV) wall
thicknesses, and interventricular septum thicknesses at the end of systole and diastole were not statistically significant in both groups. Apgar
scores, fetal gender and mean fetal birth weight were all similar between the groups.
Conclusion: There is no myocardial structural difference in fetuses of pregnant women who were diagnosed with hypothyroidism and received
thyroid hormone replacement therapy compared to healthy controls. Thyroid replacement therapy in hypothyroid mothers might affect and
treat fetal cardiac abnormalities.
Keywords: Hypothyroidism, fetal cardiac structure, fetal Doppler, end diastolic myocardial thickness, interventricular septum.

Introduction
Thyroid dysfunction is widespread in pregnancy with a
morbidity of 2–3%.[1] Hypothyroidism, including overt
and subclinic types, is the big part of thyroid dysfunction. Overt hypothyroidism in pregnancy, similar to
non-pregnant patients, is defined as elevated thyrotropin

(TSH) levels and reduced free thyroxine (fT4) levels in
serum.[2] These altered serum laboratory results accompanied by clinical symptoms including fatigue, cold
intolerance, constipation and weight gain lead to diagnose hypothyroidism during pregnancy.[2] Anovulation
and first trimester spontaneous abortions are associated
with hypothyroidism.[3,4] Some studies have reported that
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preterm delivery, low birth weight, preeclampsia and
gestational hypertension, placental abruption, and postpartum hemorrhage have increased in hypothyroidism
identified during pregnancy compared to euthyroid
women.[4–7] Due to conflicting results in relation to
adverse perinatal outcomes of positive serum anti-thyroid peroxidase (TPO) antibodies, the evaluation of antibody results and levothyroxine treatment are also important during pregnancy.[4,8]
Most studies focus on cognitive development rather
than other systems such as fetal heart function and structure during pregnancy.[8,9] Insufficient transplacental
maternal thyroid hormone transmission for the fetus in
the first and second trimesters causes impaired fetal brain
development.[9] Therefore, thyroid hormone is required
for normal fetal brain development, neuronal proliferation, migration and structural organization.[10] For this
reason, thyroid hormone has an important role in
embryogenesis and fetal maturation.[10] Although many
studies have been investigated the adult hypothyroidism
and its effects on cardiac function,[11,12] little research has
been conducted on fetal cardiac functions and in utero
fetal cardiac structure in pregnancies with hypothyroidism.
In this study, we aimed to investigate the fetal cardiac
structure in the fetuses of hypothyroid pregnant women
receiving thyroid hormone replacement therapy and to
compare them with normal pregnancies.

Methods
Study design and participants
A retrospective cohort study was performed to evaluate
characteristics of fetal cardiac structure and function in
pregnancies with hypothyroidism receiving thyroid hormone replacement therapy in a tertiary hospital between
January 2020 and December 2021. Ethical approval was
obtained from the local institutional ethics committee
(numbered E-48670771-514.99). The written informed
consent was taken from all participants before examinations.
Pregnant women aged 18–45 years who applied to
our hospital for pregnancy follow-ups in the first
trimester and whose treatments are started because of a
new diagnosis of hypothyroidism were included in the
study. The patients with completed fetal echo parameters at 26–34 weeks of gestation and fetal outcome follow-ups were also noted. Hypothyroid pregnant women
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who received thyroid hormone replacement therapy
formed Group 1, and healthy pregnancies with similar
characteristics formed Group 2.
Each pregnant woman underwent laboratory examination of thyroid function in the first trimester. The laboratory diagnostic criteria for hypothyroidism were
based on the diagnosis and treatment guide of thyroid
diseases (2020 Turkish Society of Endocrinology and
Metabolism). The diagnosis of hypothyroidism was biochemically defined as a fT4 hormone below the lower
limit of the reference range, and TSH hormone level
above the upper limit of the reference range. The normal
serum TSH, fT4 and fT3 hormone levels are 0.27–4.4
mU/L, 9.3–17 ng/L, and 2.0–4.4 ng/L, respectively.
All women with hypothyroidism were taking thyroid
hormone replacement (all treated with levothyroxine).
The routine treatment of hypothyroidism were controlled by endocrinology.
The patients with maternal cardiac disease, evidence
of congenital fetal anomaly of any organ including fetal
heart, multiple pregnancies, anemia, chromosomal
abnormalities, fetal demise, all types of diabetes (DM),
preeclampsia, maternal hypertension, connective tissue
disease, intrauterine growth restriction and smoker
pregnant women were excluded.
The demographic characteristics, gravidity (G), parity (P), and abortion (A) history of patients including
body mass index (kg/m2) were recorded. Apgar scores,
fetal birth weight (g), gestational age at delivery (week),
fetal gender, types of delivery, and laboratory thyroid
levels were also written.
Fetal echocardiographic measurements
All patients underwent an ultrasonographic examination
using a Mindray Resona 7 ultrasound (Mindray BioMedical Electronics Co., Ltd., Shenzhen, China) diagnostic apparatus with a 1.2–6 MHz convex abdominal
probe. Beside the routine ultrasonographic measurements including fetal biometry, fetal Doppler measurements (umbilical artery (UA), middle cerebral artery
(MCA) pulsatility index (PI), resistance index (RI)) of
fetal ECHO parameters were performed. The 2D and
M-mode fetal ECHO was performed by one fetal medicine specialist (HAS). The ultrasound parameters were
performed between 26 and 34 weeks of gestation.
A standard lateral four-chamber view was obtained
after adequate magnification in 2D ECHO followed by
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the application of M Mode. The thicknesses of left ventricular (LV) and right ventricular (RV) walls were measured at the end of systole and diastole (Fig. 1). The interventricular septum (IVS) was also measured with the cursor perpendicular to the interventricular septum during
breath holding by the mother and with minimal fetal
breathing and movement artifacts. An average of 4 measurements was taken online as well as from a cine loop
(end-diastolic phase) stored for offline measurements.[13]
All these data measurements were collected from the system files and were compared between groups.
Statical analysis
All analyses was performed using SPSS 18.0 statistical
software package (SPSS Inc., Chicago, IL, USA).
Normally distributed continuous variables in the group
data were indicated with mean±standard deviation.
Non-normally distributed variables were presented as
median and lowest-highest (min-max) values while categorical variables were indicated with numbers and percentages. In univariate comparisons between groups,
according to the distribution of continuous variables, ttest and analysis of variance in independent groups from
parametric tests, Mann-Whitney U-test and KruskallWallis test from non-parametric tests were used. The
chi-square test was used to compare categorical variables. A p-value <0.01 was considered significant.

Results
The age of patients, demographical characteristics
including gravidity, parity, number of abortion, BMI,
mean weeks of gestation, laboratory results including
TSH, fT3, fT4, anti-TPO and first trimester test results

were recorded. After screening the data system, a total of
89 patients (41 hypothyroidism receiving thyroid hormone replacement therapy and 48 controls) were
recruited to the study shown in Table 1. Apart from
TSH and T3, all parameters were similar between the
groups. Serum TSH value of patients with hypothyroidism (Group 1) was significantly higher than controls.
The fetal Doppler and ECHO parameters, fetal
Apgar scores, fetal gender and weight including delivery types were compared in Table 2. There were no
statistically significant difference in mean scores of
Doppler and ECHO parameters between the groups.
Apgar scores, fetal gender and mean fetal birth weight
were all similar between the groups.

Discussion
Little is known about fetal cardiac functions and in utero
fetal cardiac structure in pregnancies with hypothyroidism. This study reports that there is no myocardial
structural difference in fetuses of pregnant women diagnosed with hypothyroidism and receiving thyroid hormone replacement therapy compared to healthy controls.
In adult studies, it was found that hypothyroidism
can affect cardiac contractility including impaired cardiac muscle relaxation especially in diastole.[12,14] Diastolic
hypertension, and together with coronary artery diseases, hypothyroidism can change myocardial diastolic
function.[12] In another double blind randomized placebo-control study, the authors found no difference
between systolic and diastolic heart function with a treatment of levothyroxine after a median follow-up of 18.4
months in the patients with subclinical hypothyroidism
older than 65 year old.[11] In neonatal studies, it was found

Fig. 1. The thickness of left ventricular (LV) and right ventricular (RV) walls.
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Table 1. Demographic characteristics and laboratory parameters between groups.

Age (year)
Gravidity (min–max)

Group 1 (n=41)
(Hypothyroidism)

Group 2 (n=48)
(Controls)

29.4±5.9

30.4±5.1

0.4

2 (1–5)

2 (1–9)

0.6

p-value*

Parity (min–max)

1 (0–3)

1 (0–5)

0.1

Live birth (min–ax)

1 (0–3)

1 (0–5)

0.2

0 (0–3)

0 (0–3)

0.07

BMI

Abortion (min–max)

30.9±4.0

31.6±4.3

0.3

Gestational age (week)

30.9±1.8

30.9±1.9

0.9

PAPP-A

0.9±0.3

0.9±0.3

0.4

free βhCG

0.9±0.5

0.7±0.3

0.02

TSH

2.8±1.1

1.4±0.6

<0.01

T3

2.7±0.3

2.9±0.3

0.01

T4

9.4±2.1

10±2.5

0.2

Anti-TPO (min–max)

9 (7–18)

8 (2–12)

0.005

*p<0.01 was considered significant. Anti-TPO: anti-thyroid peroxidase; BMI: body mass index; βhCG: human chorionic gonadotropin; PAPP-A: pregnancy-associated
plasma protein-A; T3: triiodothyronine; T4: free thyroxine; TSH: thyrotropin.

that congenital hypothyroidism can reduce the left ventricular systolic function and increase the risk of arrhythmia in newborn.[15] It is known that thyroid hormones
play a significant role in regulating cardiac, vascular, and

metabolic physiology.[12,14] In utero life is like a simulation
of real life. Similar to adult and neonatal physiology,
hypothyroidism can affect fetal cardiac function; however, the research about this field is lacking.

Table 2. Evaluation of the fetal Doppler and echo parameters, fetal Apgar scores, fetal gender and weight including delivery types..
Group 1 (n=41)
(Hypothyroidism)

Group 2 (n=48)
(Controls)

p-value

UAPI

1.0±0.1

1.0±0.1

0.7
0.6

MCAPI

1.8±0.2

1.8±0.2

RV EST (mm)

4.7±0.6

4.7±0.7

0.8

IV EST (mm)

5.3±0.7

5.3±0.8

0.8

LV EST (mm)

4.9±0.6

4.9±0.8

0.9

RV EDT (mm)

4.0±0.7

4.1±0.7

0.8

IVS EDT (mm)

4.4±0.7

4.5±0.8

0.5

LV EDT (mm)

4.3±0.7

4.3±0.8

0.9

1-minute Apgar score (min–max)

5 (3–6)

5 (3–6)

0.9

8 (7–9)

9 (7–9)

0.5

3113±461

2985±493

0.2
0.1

5-minute Apgar score (min–max)
Fetal birth weight (g)
Type of delivery
Vaginal

26

23

Cesarean section

15

25

Fetal gender
Girl

21

26

Boy

20

22

0.7

EDT: end-diastolic thickness; EST: end-systolic thickness; IVS: interventricular septum; LV: left ventricle; MCAPI: middle cerebral artery pulsatility index; RV: right ventricle; UAPI: umbilical artery pulsatility index.
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The fetal echocardiography is a safe, cheap and perfect method to evaluate fetal heart structure and function
for prenatal diagnosis.[16] Being part of routine screening,
and common use of fetal echocardiography are advantages of the tool. It is frequently performed between 18
and 22 weeks of gestation; however, Tague et al. reported the helpful use of fetal echocardiography and common findings in late gestation especially in third
trimester (24 to 38 weeks).[17] Any fetuses with structurally abnormal heart diagnoses were excluded, therefore,
we preferred the weeks of gestation between 26 and 34
in our study.
In our study, the patients with hypothyroidism
(Group 1) had significantly higher serum TSH levels
than the controls. However, since they received thyroid hormone therapy, it is not illuminating the effect
of hypothyroidism on fetal myocardial structure.
On the other hand, Ingul et al. found fetal myocardial dysfunction with reduced left and right ventricle
global strain rate in fetuses of obese pregnant women
(BMI>30 kg/m2).[18] They also showed thicker fetal interventricular septum in late pregnancy of obese mothers.
The obesity induced inflammation may be the cause of
structural changes in the fetal heart. The mean BMI was
similar in our study (31 kg/m2, 30.9 kg/m2, study and
control groups respectively). Therefore, we did not find
any difference between groups.
Serum TSH levels of patients with hypothyroidism
(Group 1) were significantly higher than the levels of the
controls as expected. However, all serum levels were in
normalized range and there were no significant findings
regarding fetal echo parameters. We think that early
starting of replacement therapy might prevent fetal heart.
In another point of view, the miracle physiology of
maternal fetal balance improves fetal resistance to
changes. In the first trimester, TSH receptor is directly
stimulated by maternal hCG, leading to increase thyroid
hormone production and results in a subsequent reduction in serum TSH concentration.[19] Little is known
about thyroid dysfunction and its effects on fetal organs.
Most studies are about brain development. There should
be more researches about thyroid dysfunction and fetal
organs like heart, fetal lungs or extremities.
This study has many strengths. All measurements
were performed by one fetal medicine specialist, and
the control group of patients has matching gestational
age. Our study had some limitations. We did not inves-

tigate the fetal cardiac structure in untreated hypothyroid pregnancies in the present study. In addition to
that, the number of patients is small.

Conclusion
In conclusion, there is no significant myocardial structural difference among fetuses of pregnant women diagnosed with hypothyroidism and receiving thyroid hormone replacement therapy compared to healthy controls. We do not yet know whether thyroid replacement
therapy affects fetal cardiac abnormality in hypothyroid
pregnant women or not. Further studies can be done in
trimester-dependent and untreated hypothyroid pregnant women.
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Abstract
Objective: This study aimed to report the clinical prognoses, laboratory findings, treatment procedures, and neonatal outcomes, from hospitalization to death, of Coronavirus Disease 2019 (COVID-19)-related cases of maternal mortality at our clinic.
Methods: Fifteen cases of COVID-19-related maternal mortality, between April 2020 and October 2021, in the Department of Obstetrics &
Gynecology of a Training and Research Hospital were retrospectively analyzed for the purpose of the study.
Results: During the study period, a total of 501 symptomatic pregnant women received inpatient treatment for COVID-19. In our case group,
93.3% of maternal deaths due to COVID-19 occurred as a result of the worsening of the clinical condition of third-trimester pregnant women.
In these patients whose clinical condition deteriorated, delivery was performed after the decision to give birth, and 86.6% of mortalities occurred
in the postpartum period and 13.4% before delivery. There was at least one risk factor in 60% of the cases, with obesity being the most prevalent. In all mortality cases, there were pulmonary complaints (shortness of breath and cough) at admission, and bilateral lung involvement was
observed during lung imaging; furthermore, there was a corresponding increase in the mean leukocytosis, AST, ALT, LDH, D-dimer, ferritin,
procalcitonin, IL-6, and pro-BNP levels with the worsening of the clinical prognosis. The duration of hospitalization and intensive care unit
stays were 6.87±3.18 and 5.33±3.27 days, respectively. The mean period of the delivery-to-mortality for mothers was 5.92±3.48 days and the
mean period of the intubation-to-mortality for mothers was 3.33±3.15 days.
Conclusion: The risks of severe illness and death associated with COVID-19 increased in the third trimester compared to the first and second
trimesters. All mortality cases involved unvaccinated pregnant women, of which most had at least one risk factor, obesity being the most prevalent. There was no COVID-19-related mortality in the newborns, and it was found that prematurity rates increased due to maternal disease.
Keywords: COVID-19, pregnancy, maternal death.

Introduction
The Coronavirus Disease 2019 (COVID-19) pandemic,
which caused the most severe global health crisis since
the 1918 influenza pandemic, continues to have a devastating effect throughout the world with more than 4
million deaths. Similar to the other RNA viruses, which
undergo genetic mutations over time, variants of the
severe acute respiratory syndrome coronavirus-2, i.e.,
SARS-CoV-2, with different characteristics have
emerged. Several variants were evaluated during the last

epidemiological update meeting of the World Health
Organization (WHO), and it was stressed that the Delta
variant featuring rapid transmission and a higher hospitalization rate had a higher incidence worldwide.[1–3]
The incidence of COVID-19 in pregnant women is
similar to that in the non-pregnant population, and the
disease is typically asymptomatic or manifests as a mild
disease.[4,5] The hospitalization rate in pregnant women
with COVID-19 was 31.5% according to the data by the
Centers for Disease Control and Prevention, for the
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months of January to June 2020, which was higher compared to the non-pregnant population (5.8%).[6] The rate
of severe illness caused due to COVID-19 in pregnant or
postpartum women was reported to be approximately
8%, whereas the rate of critical illness was approximately 1%.[7] The risk of severe disease was found to be
increased in pregnant women who were COVID-19
positive compared to non-pregnant women. Further,
elevations in intensive care admissions, invasive ventilation, extracorporeal membrane oxygenation requirement and mortality rates (10.5–3.9, 2.9–1.1, 0.7–0.3, and
1.5 vs. 1.1) were reported per 1000 patients.[8,9]
No definitive therapeutic drug protocol for COVID19 has been established yet. In addition to drugs that can
be used for the treatment of COVID-19, with low or
negligible risks during pregnancy, such as lopinavirritonavir, chloroquine, interferon beta, corticosteroids,
and ivermectin, there have been studies on remdesivir as
well. However, the data on its use in pregnant women is
insufficient.[10] Studies on vaccines for COVID-19 have
rapidly progressed, and the UK was the first country to
issue an immediate approval for the widespread use of the
COVID-19 vaccine, on December 2, 2020. The fact that
pregnant women cannot directly participate in clinical
studies increases hesitations about the vaccine.[11]
However, the American Society of Obstetrics and
Gynecology (ACOG) recommended the administration
of the COVID-19 vaccine in pregnant women through
its public statement on July 30, 2021. Pregnancy comprises a unique immunological situation that is modulated since the immune system is affected by signals generated from the placenta.[12–18] Moreover, it was reported
that pregnant women are predisposed to serious complications and death due to seasonal influenza epidemics
compared to the general population.[19] This study aimed
to report the experiences of our clinic on maternal deaths
due to COVID-19. Our clinic maintains an average rate
of more than 20 thousand births annually and operates
within the scope of a tertiary pandemic hospital.

Methods
Fifteen cases of COVID-19-related maternal mortality
were retrospectively analyzed for the purposes of the
study between April 2020 and October 2021 in the
Obstetrics and Gynecology Clinic of Diyarbak›r Gazi
Yaﬂargil Training and Research Hospital. The approval
of the Ethics Committee of our hospital was obtained

186

Perinatal Journal

before the commencement of the study. We performed
this study consistent with the Declaration of Helsinki
Ethical Principles.
The information of the patients included in the study
was retrieved from the hospital’s archive system and
patient files. The pregnant women included in the study
were classified under the categories asymptomatic, mild,
moderate, severe, and critical, in compliance with the
guidelines of the National Institutes of Health as per the
diagnosis based on physical examinations and vital findings, PCR tests from nasopharyngeal swab samples,
chest X-rays, and, if necessary, a thorax computerized
tomography (CT).[20,21] Cases that were asymptomatic or
classified in the mild disease group (who presented with
flu-like symptoms) and the moderate disease group (who
had pneumonia, SpO2≥94% in room air, and did not
need oxygen therapy) were followed up as outpatients,
whereas those in the moderate disease group who
required oxygen therapy and those in the severe and
critical disease groups were treated as inpatients. During
the study period, a total of 501 pregnant women who
were COVID-19 positive were hospitalized due to
COVID-19 symptoms, obstetric reasons, or both.
Maternal mortality was seen in 15 out of 501 pregnant
inpatients who were COVID-19 positive.
This study investigated the following parameters of
maternal mortality cases: maternal age, obstetric history,
week of gestation, body mass index, smoking and
comorbidities (diabetes, hypertension, chronic renal disease, asthma, chronic obstructive pulmonary disease
[COPD]), symptoms, and examination findings, vaccination and contact history, PCR test and lung imaging
results, blood tests (reported for the first admission, prenatal, and pre-death), drug treatments, hospitalization
time, duration of intensive care stay, delivery type and
timing, intubation timing, and time of death.
Postpartum hemorrhage (PPH) was defined as blood
loss more than 1000 mL following cesarean section
delivery.[22] Furthermore, the parameters pertaining to
the newborns of the mortality cases, including weight,
Apgar score, umbilical cord blood gas tests, as well as
intensive care admission and mortality, were also included in the investigation.
Statistical analysis
Two independent groups were compared using
Student’s t and/or Mann-Whitney U tests in accordance with the results of the Shapiro-Wilk and

Maternal mortality cases due to COVID-19 pandemic in a tertiary referral hospital

cases (n=501) gave birth and 57% (n=108) of deliveries
were performed by cesarean section. Among the pregnant inpatients, the rates of admission to the maternal
intensive care unit and mortality were 11.6% (n=58)
and 2.9% (n=15), respectively.

Kolmogorov-Smirnov tests that analyzed the normality hypothesis. The mean ± standard deviation and
median (minimum–maximum) expressions were used
for continuous variables, whereas frequency distributions and percentages were used for categorical variables with an aim to summarize the variables related to
our case series. IBM SPSS Statistics for Windows,
Version 25.0 software package (IBM; Armonk, New
York, USA) was used to perform statistical tests and
compute descriptive statistics. A p-value of less than
0.05 was considered statistically significant for the purposes of this study.

The mean age in the mortality cases was 32.2±5.55
years, whereas the mean week of gestation was 31.5±5
weeks. There were pulmonary manifestations (shortness of breath, cough) and bilateral involvement during
lung imaging in all the pregnant women. Further, variant positivity was detected in 47% of the women
(Table 1).
Eight of the fatalities developed renal failure, and
four of them underwent hemodialysis. One patient had
spontaneous pneumothorax, whereas one patient
underwent a tracheostomy due to subcutaneous
emphysema.

Results
During the study period, a total of 501 pregnant
women who were COVID-19 positive were treated as
inpatients due to COVID-19 symptoms, obstetric reasons, or both. Of these, 22% were infected with variants (n=108; 78 patients with the Delta variant, five
with the Alpha variant, and 25 with other variants). All
COVID-19 patients described cough and shortness of
breath at admission. During the follow-up period, 18
patients experienced missed abortion, and two patients
experienced intrauterine fetal demise. During the hospitalization period, 37.9% (n=190) of all COVID-19

In our case group, 93.3% of maternal deaths due to
COVID-19 occurred as a result of the worsening of the
clinical condition of third trimester pregnant women
due to COVID-19. In these cases whose clinical condition deteriorated, delivery was performed after the
decision to give birth, and 86.6% of mortalities
occurred in the postpartum period and 13.4% before
delivery. There was at least one concomitant disease in

Table 1. Maternal and fetal findings.
Age/year

Week of gestation

Variant

Birth week

Birth weight/g

Neonatal death

Case 1

37

35w4d

None

35w4d

3000

None

Case 2

34

34w

None

35w

2500

None

Case 3

41

34w

None

34w2d

2250

None

Case 4

29

31w

Delta

No delivery

-

IUMF

Case 5

34

31w

Alpha

31w

1750

None

Case 6

32

38w5d

None

38w5d

2900

None

Case 7

35

34w

None

34w

2250

None

Case 8

28

17w

Delta

No delivery

-

IUMF

Case 9

27

34w

None

34w

2400

Yes

Case 10

26

36w3d

Delta

36w5d

2750

None

Case 11

29

30w

None

30w2d

1500

None

Case 12

26

33w

Delta

33w4d

1900

None

Case 13

25

29w

None

29w2d

1500

None

Case 14

40

29w

Delta

29w5d

1550

None

Case 15

40

30w

Delta

30w

2200

None

Mean±SD

32.2±5.55

31w5d±5w

33w1d±3w6d

Median (min–max)

32 (25–41)

33w (17w–38w5d)

34w (29w2d–38w5d)

2188.46±521.28
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60% of the cases, the most prevalent being obesity.
Cases 1, 2, 6, 7, 12, and 13 were obese, cases 2 and 15
had hypertension, case 10 had gestational diabetes,
case 14 had hypothyroidism, and case 13 had a history
of smoking. All of the fatalities were unvaccinated, and
80% did not have a history of contact. The mean duration of hospitalization was 6.87±3.18 days, whereas the
mean duration of admission to the intensive care unit
was 5.33±3.27 days. All the cases underwent a cesarean
section, except for one patient who refused to give
birth because of the fear of worsening her disease and
a pregnant woman (17 weeks of gestation) who was not
operated on to avoid extremely preterm delivery. Of
the cesarean section deliveries, 53.3% of them were
emergency cesarean sections due to maternal acute respiratory failure. No cases experienced excessive PPH
following cesarean section delivery. All the intubations
were performed during the postpartum period and
within 3.6±2.06 days after hospitalization. The mean
period of the delivery-to-mortality for mothers was
5.92±3.48 days and the mean period of the intubationto-mortality for mothers was 3.33±3.15 days. All the
maternal deaths occurred during the postpartum period, except for two cases where deliveries could not be
performed (Table 2).

The mean birth week of the newborns was 33.1±3.6
weeks, the mean birth weight was 2188.46±521.28
grams, and the mean 1-minute and 5-minute Apgar
scores were 6.15±1.52 and 7.92±0.76, respectively
(Table 1). The mean duration of neonatal intensive
care stay in 12 cases was 11.78±7.43 days: one was due
to isolation, the other was due to the presence of a
major cardiac anomaly, and all the remaining hospitalizations were due to prematurity. The blood test
results indicated a mean pH-value of 7.24±0.1, a mean
base deficit of -7.34±6.35, and a mean lactate level of
2.72±2.83. A PCR test was done for all the infants, and
no clinical manifestation of COVID-19 was observed
in the only infant with a PCR-positive result. A total of
three fetal deaths occurred, two in the intrauterine
period and one in the postpartum period, due to severe
cardiac anomalies (Table 1).
Blood tests indicated an increase in the mean levels
of leukocytosis, aminotransferases (AST, ALT), lactate
dehydrogenase (LDH), D-dimer, ferritin, procalcitonin, interleukin-6 (IL-6), and brain natriuretic peptide (Pro-BNP) parallel to the worsening of the clinical prognosis (Table 3).
All patients received broad-spectrum antibiotics and
low molecular weight heparin as well as antiviral and cor-

Table 2. Maternal clinical prognosis and survival.
Duration of
hospitalization/day

Duration of intensive
care admission/day

Intubation
day

Postnatal
survival/day

Post-intubation
survival/day

Intubation
time

Case 1

9

7

5

9

4

Postnatal

Case 2

11

4

8

7

3

Postnatal

Case 3

9

9

1

8

8

Postnatal

Case 4

3

3

3

No delivery

0

No delivery

Case 5

2

2

0

2

2

Postnatal

Case 6

7

3

7

11

0

Postnatal

Case 7

7

7

2

5

5

Postnatal

Case 8

3

3

3

No delivery

0

No delivery

Case 9

11

11

2

11

9

Postnatal

Case 10

3

2

2

1

1

Postnatal

Case 11

7

5

5

4

2

Postnatal

Case 12

5

4

4

3

1

Postnatal

Case 13

12

12

3

9

9

Postnatal

Case 14

7

2

5

2

2

Postnatal
Postnatal

Case 15
Mean±SD or Median (min–max)
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7

6

3

5

4

6.87±3.18

5.33±3.27

3 (1–8)

5.92±3.48

3.33±3.15
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Table 3. Maternal blood parameters.
Cases
Parameters

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Mean±SD

×103
Leukocytes (4–10)×
At admission
5.8
Prenatal
5.5
Before death
7.3

6.7
8.2
22

7.8
17
5.9

8.2
9.4

13
18
26

4.3
32

6.8
6.2
9.6

5.6
15

15
17

6.7
9.2

6.6
15.6
15.5

5.9
8.5
14

7.1
9.3
52

4.9
6.8
12.7

8.4
12
18

7.5±2.9
10.8±4.7
17.8±12

×103
Lymphocyte (0.8–40)×
At admission
0.7
Prenatal
0.8
Before death
1.3

1.5
1.6
2.5

0.3
0.7
2.5

0.9
0.6

0.8
0.8
0.4

1.3
4.1

0.7
0.7
1.2

0.7
0.9

1
0.9

0.6
0.6

0.5
0.6
0.9

0.6
0.9
0.8

1.3
1.2
1.0

1.1
0.7
2.6

0.7
0.7
1.9

0.8±0.3
0.9±0.3
1.5±1

6
5

27
28
47

8
74

7
5
86

10
24

8
27

8
7

9
12
196

10
7
34

7
6
42

7
28
50

13
13
54

10.3±5.3
14.2±8.6
60.9±50.6

0.5
0.4

0.4
0.5
0.6

0.6
2.7

0.4
0.5
2.7

0.5
0.5

0.5
0.4

0.5
0.5

0.5
0.3
4.8

0.5
0.5
0.6

0.5
0.4
0.6

0.4
0.4
1.6

0.4
0.4
0.5

0.5±0.1
0.5±0.1
2.8±5

Aspartate aminotransferase (AST) 0–32 (U/L)
At admission
14
58
21
63
Prenatal
32
78
19
Before death
20
825
69
28

18
22
34

97
4202

41
47
808

23
26

42
84

51
29

34
38
414

17
14
24

9
14
22

73
50
192

57
44
42

41.2±25.2
35.8±20
454.6±107

Alanine aminotransferase (ALT) 0–33 (U/L)
At admission
13
31
38
Prenatal
14
31
29
Before death
8
165
151

15
17
18

49
1959

49
51
173

12
13

35
49

40
23

20
19
89

12
21
14

15
12
10

102
34
47

36
26
23

35.3±24.2
25.4±11.6
184.7±494

Lactate dehydrogenase (LDH) 135–255 (U/L)
At admission
280
309.0 393
389
Prenatal
363
408.0 400
Before death
905
2306 850
426

299
496
1019

440
1213

297
353
2995

300
521

365
1052

457
460

300
468
1984

200
251
587

224
199
1416

456
272
1272

297
401
658

333.7±79
361±95
1177±739

C-reactive protein (CRP) 0–5 (mg/L)
At admission
96
108
Prenatal
116
106
Before death
38
224

Biochemistry urea 16.6–48 (mg/dL)
At admission
10
8
16
Prenatal
10
12
21
Before death
35
122
110
Creatinine 0.5–0.9 (mg/dL)
At admission
0.6
Prenatal
0.5
Before death
20

D-dimer 0–243 (ng/mL)
At admission
661
Prenatal
Before death
2792

0.6
0.6
2.7

444
605
4336

Procalcitonin <0.05 (ng/mL)
At admission
0.3
0.2
Prenatal
0.3
0.2
Before death
0.1
0.1
(IL-6) 0–5.9 (pg/ mL)
At admission
-

-

0.6
0.6
3.8

62
28

90
45
18

103
100

65
52
308

50
34

54
84
128

84
29

106
11

93
99

83
58
10

17
74
105

117
92
6.9

94
113
229

122
99
54

85.5±28.2
83.9±25.8
93.1±93.3

394
117
2134

0.2
0.9

1.2
5.7
20

0.8
9.6

0.4
3.1

0.2
0.1

0.5
5.7

2.7
3.3

0.4
18

0.2
0.1
-

0.4
11

0.4
0.1
13

6.9
10
10

108±219
105±224
719±1426

0.3
0.2
-

0.4
-

0.02
0.4

0.1
1.4

0.7
0.7
69.9

0.1
0.0

4.2
0.1

0.3
0.2

0.2
0.1
6.7

0.1
0.3
2.2

0.1
0.1
0.2

0.3
0.8
59.0

1.2
2.9
0.5

0.6±1.1
0.6±0.9
10.8±24

-

-

-

-

23

29

20

-

7

10

37

-

27

22.4±10.4

25-OH vitamin D 20–50 (ng/mL)
At admission
22

-

-

-

-

19

-

7

-

11

12

21

25

-

17.3±6.8

Pro-BNP <96 (pg/mL)
At admission
-

-

-

-

-

-

59

407

905

78

113

70

37

458

1786

434.8±582

Blood gas pH (7.35–7.45)
At admission
7.5
Prenatal
7.3
Before death
7.0

7.4
7.2
6.7

7.4
7.4
6.7

7.5
7.4

7.5
7.4
6.7

7.4
7.2

7.5
7.4
7.1

7.5
7.3

7.4
7.2

7.5
7.5

7.4
7.3
7.1

7.4
7.5
7.5

7.2
7.4
7.0

7.4
7.5
7.0

7.4
7.3
7.2

7.4±0.1
7.4±0.1
7.1±0.3

O2 saturation (%)
At admission
Prenatal
Before death

42
82
53

98
57
40

83
75
24

88
43

82
56
43

34
34

82
85
84

90
79

90
27

72
79

64
61
89.6

49
94
85

84
87
36

93
95
55

89
81
52

76.1±19.8
77.5±14.6
55.1±22.4

PO2 80–108 (mmHg)
At admission
Prenatal
50
Before death
54

37
39

44
30

27

23
44

30

57
74

48

19

34
39

32
39
77

23
70
53

53
52
33

65
73
42

62
25
33

51.6±20.2
47.4±17
43.2±16.3

PCO2 15–125 (mmHg)
At admission
30
Prenatal
46
Before death
104

21
47
198

26
31
136

28
35

32
47
84

36
57

27
28
45

31
36

32
136

23
21

30
46
46

31
26
34

39
27
73

30
26
38

30
41
69

30.3±4.4
37±9.6
74.5±49.6
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Table 4. IL6-R blocker (tocilizumab) – survival relationship.
Survival day
(Mean±SD)

Survival day
Median (min–max.)

IL6-R blockers used (n=8)

4.75±2.55

3.5 (2.0–9.0)

IL6-R blockers not used (n=7)

6.00±4.04

5.0 (2.0–12.0)

Total

5.33±3.27

4.0 (2.0–12.0)

p-value

0.683

IL6-R: Interleukin 6 receptor.

ticosteroid therapies. There was no significant difference
between the patients included in the tocilizumab-treatment group (53.3%, n=8) and the tocilizumab-naive
group, who were not administered tocilizumab based
on the duration of intensive care unit stay (Table 4 and
Fig. 1).

Discussion
There is limited data on pregnant women hospitalized
for critical illness due to COVID-19. Relevant studies in
the literature reported that the risk of COVID-19-related maternal mortality was higher in low- and middle-

income countries, surpassing the number of deaths due
to obstetric hemorrhage and preeclampsia.[23–26]
According to a study with the largest study sample in
the literature on COVID-19-related maternal mortality
by Torres-Torres et al., 2.46% (n=322) of the patients
were admitted to the intensive care unit, 1.42% (n= 185)
were intubated, and 1.35% died (n=176).[26] In a study by
Blitz et al., 15% (n=70) of pregnant women who were
COVID-19 positive were classified as having a severe or
critical illness, and 19% (n=13) of them required intensive care unit admission. Also, 15% of those hospitalized
in the intensive care unit and 25% of those who were
connected to a mechanical ventilator have died.[24]

ICU admission duration (95% confidence interval)

10.0

8.0

6.0

4.0

2.0
Not used IL6 inhibitor

Used IL6 inhibitor

Fig. 1. The distribution of cases using and not using an interleukin-6 receptor blocker (Tocilizumab).
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Different studies reported the intensive care admission
rates, in pregnant women who were COVID-19 positive, between 3% and 28%, intubation rates between
1.4% and 12%, and mortality rates between 0% and
2%.[5,19,27,28] It was reported that the mean duration of
hospitalization in pregnant women due to COVID-19
was 13 days, and the duration of admission to the intensive care unit was 8 days. During the postpartum period,
75% of the cases underwent intubation, whereas 25% of
them during pregnancy; 85% of the mortalities were
seen in the second or third trimesters, and 80–84% of
the mortalities occurred in the postpartum period.[24,25,29]
In this study, the mean duration of hospitalization and
intensive care admissions were 6.87±3.18 days and
5.33±3.27 days, respectively, whereas the intensive care
admission rate was 11.6%, and the maternal mortality
rate was 2.9%. The fact that outpatient pregnant women
were excluded from this study because of asymptomatic
or mild disease and that pregnant women with
severe/critical illness were referred to our center might
have accounted for the high mortality rates and lower
durations of hospitalization. In our case group, consistent with the results reported by the relevant literature,
93.3% of maternal deaths due to COVID-19 happened
as a consequence of the worsening of the clinical condition of third-trimester pregnant women due to
COVID-19. In these cases, delivery was performed after
the decision to give birth, and 86.6% of mortalities
occurred in the postpartum period and 13.4% before
delivery.[24,29] Physiological changes that become evident
with progressing pregnancy may aggravate disease manifestation and thus explain the increased mortality rate in
the third trimester.[11,12]
Pneumonia was detected in 89% to 98% of the
symptomatic pregnant women with concomitant conditions such as tachycardia, tachypnea, and hypoxia. High
fever was reported in 32% to 69%, cough in 33% to
41%, shortness of breath in 11% to 64%, and fatigue in
30% of the cases.[5,19,24,27,28] In this study, there was at least
one pulmonary symptom (cough, shortness of breath, or
tachypnea) in all of the cases at the time of admission,
whereas SpO2 in room air was ≤94% in 60% of the cases.
The most common laboratory findings in pregnant
women with COVID-19 have been reported as lymphocytopenia, increase in inflammatory markers (C-reactive
protein (CRP), procalcitonin, and ferritin), D-dimer,
and transaminases, which were similar to that of the nonpregnant population.[5,19,24,27,28,30] The rate of involvement

of the lungs, as revealed by the CT, varied between
30.4% and 98.7%; ground-glass opacities were reported
to be the most prevalent radiological pattern.[27] In this
study, repeated blood tests on different days were included to reflect the clinical course of the disease. Consistent
with the results reported in the relevant literature, the
worsening of clinical prognosis and eventual death were
accompanied by elevations in the mean levels of leukocytes, AST, ALT, LDH, CRP, ferritin, D-dimer, procalcitonin, and IL-6, an important component of the
inflammatory response, as well as pro-BNP, an important marker in sepsis. Lymphocytopenia was not
observed.[5,19,24,27,28,31,32]
Risk factors for severe disease and mortality included
pregnancies in advanced ages,[24–26,28,29,33] diabetes,[26,29,34]
hypertension,[26,34] obesity,[24,26,29,34] chronic renal disease,[26]
and asthma–COPD (24,29). Interestingly, TorresTorres et al. reported that smoking and asthma–COPD
did not reveal a significant association with mortality.[26]
There was at least one risk factor in 60% of the cases of
maternal mortality, obesity being the most prevalent.
In a study by Blitz et al., all the patients admitted to
the intensive care unit were administered anticoagulants;
85%, hydroxychloroquine; and 92%, antibiotics for
community-acquired pneumonia. Within the scope of
clinical studies, 23% of the patients received remdesivir;
38%, IL-6 receptor blockers; and 5%, plasma therapy.[24]
Zaigham et al. reported that approximately 90% of the
patients received antiviral treatment; all patients received
antibiotics for potentially superimposed bacterial pneumonia or cesarean section prophylaxis, and approximately 15% received corticosteroids.[28] Similar to relevant literature, antiviral therapy, low molecular weight heparin,
broad-spectrum antibiotics as prophylaxis against bacterial pneumonia, and corticosteroid therapy, to restrain
pulmonary inflammation due to cytokine storm, were
administered in this study to all of the cases.
Tocilizumab treatment was tried in 53.3% of the cases;
however, it was not successful.
Di Toro et al. reported that 25% of the deliveries
were performed by emergency cesarean section due to
the development of acute maternal respiratory failure,
whereas Blitz reported that 85% of the pregnant women
admitted to the intensive care unit underwent cesarean
section.[19,24] While the rates reported for cesarean section
range from 52% to 96% in the population of pregnant
women who are COVID-19 positive, preventing disease
transmission from the mother to the fetus or deterioraVolume 30 | Issue 2 | August 2022
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tion in maternal health due to COVID-19 were shown
to be primary reasons for high rates of cesarean section.[5,27,28,35] The cesarean section rate for the healthy
pregnant population was 36% at our clinic previously,
whereas the same rate was 57% for the pregnant women
who were COVID-19 positive. In the cases of maternal
mortality, all the deliveries were performed by cesarean
section, including 53.3% of cases due to maternal emergencies. It is evident that COVID-19 led to an increase
in the rates of primary cesarean sections.
The preterm birth rate in COVID-19 positive pregnancies was higher compared to that in the general
obstetric population (5% in European countries, 18% in
African countries) due to both the deterioration of the
well-being of the fetus as a result of the mother's worsened clinical prognosis and the increase in the spontaneous rupture of membranes during labor, which was
considered to have been induced by viral infection.[19,34]
Di Toro et al., as part of a meta-analysis on newborns in
COVID-19 positive pregnancies, reported that the mean
week of birth was 37.97, the mean birth weight was
3144.71 grams, the rate of preterm (<37 weeks) was
23%, and the mean week of preterm babies was 35.74.[19]
To the best of our knowledge, no study has reported
neonatal morbidity and mortality results for solely
maternal mortality cases due to COVID-19. In this
study, the rate of preterm birth was 92%, the mean
delivery week was 33.1±3.6 weeks, and the mean birth
weight was 2188.46±521.28 grams. This is a natural consequence of severe disease during which intrauterine follow-up was not possible and maternal mortality occurred
as a result.
In a study with 225 newborns born to mothers who
were COVID19 positive, it was suggested that maternal
infection did not have a significant effect on fetal wellbeing, on the grounds that only one infant had a 1minute Apgar score and only three had a 5-minute Apgar
score of <7; only one out of 54 newborns with respiratory symptoms required nasal continuous positive airway
pressure therapy, and no infant required intubation.[19]
Most of the relevant studies reported that admissions to
the neonatal unit aimed to isolate the infants from their
mothers, the COVID-19-related neonatal mortality rate
was very low, and there was no direct connection
between the six deaths (three intrauterine deaths and
three neonatal deaths) and COVID-19.[19,27,36] Di Toro et
al. found positive nasopharyngeal swabs in 19 newborns,
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but it was considered to have been due to contamination
rather than an intrauterine infection, since the swabs
were not taken immediately after birth, and viral RNA
could not be detected in the cord or neonatal blood samples.[19] In this study, the mean 1-minute and 5-minute
Apgar scores were 6.15±1.52 and 7.92±0.76, respectively. We consider lower Apgar scores to be associated with
prematurity. Twelve perinatal deaths were reported,
seven of which were intrauterine, in a study by Hessami
et al., which investigated mortality in pregnant women,
who were COVID-19 positive, and newborns. Six out of
seven intrauterine mortality cases were associated with
severe illness (acute respiratory distress syndrome, septic
shock, and multi-organ failure) in mothers due to
COVID-19. In the only remaining intrauterine mortality case, there was a history of preterm premature rupture
of membranes (36 weeks) and decreased fetal movements
in the follow-up; there was no clear association with
COVID-19. There was no vertical transmission or
direct infection in the five neonatal deaths, and it was
reported that they were caused by prematurity.[29] There
were three perinatal deaths in this study, two of which
were intrauterine due to severe maternal disease and the
other was postpartum due to severe cardiac anomalies;
only one fetus was PCR positive and the infant was discharged with no signs of COVID-19.
The fact that the targeted parameters could not be
retrieved completely due to the retrospective design is a
limitation of the study. However, the findings from this
study are crucial since the interventions related to an
improvement in one outcome may be related to
improvement in another outcome. Ensuring that more
professionals are aware of and utilize the COVID-19
maternal mortality cases will end in more efficient management of these cases.

Conclusion
In our study, maternal deaths due to COVID-19
increased especially in the third trimester. All the maternal mortality cases had at least one risk factor; the most
prevalent being obesity. The severe disease was associated with high cesarean section rates and iatrogenic prematurity. The main reason for neonatal intensive care
admissions was prematurity, and there was no vertical
transmission. We would like to emphasize the increased
mortality due to COVID-19, especially in the later
weeks of pregnancy.
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Treatment of an amniotic band syndrome with
fetoscopic surgery: a case report
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Abstract
Objective: This study aimed to present an amniotic band syndrome case who underwent intrauterine fetoscopic surgery.
Case: On ultrasound examination, edema was detected at the distal of the right upper extremity. The constrictive amniotic band tangling around
the extremity at the upper part of the right elbow and around the umbilical cord was detected during the fetoscopic examination. The amniotic
band was released by using endoscopic scissors and grasper. It was observed that the right hand was at the flexion position and was able to return
to the neutral position on neonatal examination.
Conclusion: Releasing amniotic band with fetoscopic surgery in amniotic band syndrome cases is an efficient method to prevent progressive
destruction in the extremities and the procedure-related complications seem to be acceptable.
Keywords: Amniotic band syndrome, fetoscopic surgery, umbilical cord involvement.

Introduction
Amniotic band syndrome is a relatively rare fetal congenital malformation associated with fibrous amniotic
bands. While fibrous bands and constriction rings often
involve the extremities, it may result in the deformation
of several fetal structures.[1–4] The incidence is 1 per
1200–15,000 live births.[5] Although its etiology is not
clearly known, various theories have been asserted so far.
The intrinsic theory asserts that visceral defects develop
in association with germinal disc malformation during
early embryonic development.[6,7] Whereas, the extrinsic
theory asserts that amnion rupture occurring during the
early stages of pregnancy results in the development of
fibrous bands. These bands lead to severe defects, even
amputation, as a result of impaired blood circulation due
to the constriction rings formed by adhering to or tangling around, particularly the extremities.[7,8] Amniotic

band syndrome may also develop as a result of amnion
rupture associated with fetoscopic procedures and invasive procedures such as amniocentesis. There are differences in the literature in naming the condition such as
“constriction band syndrome, constriction ring syndrome, or amniotic band sequence” because of the etiologic variations and wide range of defects.
Fetoscopic intervention is used for the treatment of
cases with amniotic band syndrome. While laser coagulation is a successfully applied method for releasing the
band, scissors and blunt dissection are also used.[9] An
amniotic band syndrome case is presented who underwent intrauterine fetoscopic surgery.

Case
A 23-year-old woman with gravida 2 and parity 1 had a
history of revision curettage due to retained placenta
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after her first delivery. Ultrasonographic examination
of the patient, who was pregnant for 15 weeks and 4
days by the last menstrual period (LMP), demonstrated
that the placenta was fundal in location and the amniotic fluid volume was normal. An amniotic band was
observed in close relation to the right upper extremity
and the umbilical cord (Fig. 1). While the distal of the
right upper extremity was edematous, there was a significant increase in the forearm diameter compared to
the extremity on the other side (Fig. 2). While Doppler
ultrasound showed blood flow in the left upper extremity, there was no blood flow at the distal of the right
upper extremity. Blood flow of the umbilical cord was
normal. With the preliminary diagnosis of amniotic
band syndrome, the family was informed about the
amniotic band syndrome, treatment options, and the
related complications. After the counseling, the parents
opted to have an intrauterine treatment. A 0.5 cm skin
incision was made under spinal anesthesia, and a 3.3 mm
curved surgical sheath (11540 KE, Karlz Storz,
Tuttlingen, Germany) was advanced through the amniotic cavity under ultrasound guidance at 15 weeks and 6
days of gestation. It was observed that the amniotic band
entangled the right upper extremity and the umbilical
cord, and moreover a constrictive amniotic band

wrapped around the right upper extremity over the
elbow. While the forearm and the hand at the distal of
the constriction ring were edematous, hyperemia was
observed at the proximal (Fig. 3). The wrapped portion
of the amniotic band was cut using endoscopic scissors
(26159 SHW, Karl Storz, Tuttlingen, Germany) and
grasper (26159 UHW, Karl Storz, Tuttlingen,
Germany). On fetoscopic view, the extremity was floating freely following the procedure, and the umbilical
cord was released (Supplementary material: S-Video
1). The patient received tocolytic treatment and antibiotic prophylaxis before the procedure. On the postoperative second day, ultrasonographic examination showed
the presence of distal blood flow at the right upper
extremity and the reduction in the pre-operative edema.
Furthermore, it was observed that the umbilical cord was
freely floating in the amniotic cavity. The postoperative
course was uneventful and the patient was discharged on
the second day after the operation. Then, the patient was
followed at two-week intervals. At 36 weeks of gestation,
a 2300 g baby with Apgar score 5/10 was delivered via
Cesarean section, with the indication of premature rupture of membrane and failed induction of labor. On
neonatal examination, a skin lesion resulting from the
constriction ring was found slightly over the elbow level

Fig. 1. An amniotic band was observed in close relation to the umbilical cord.

Fig. 2. The presence of an amniotic band in close relation to the
edematous right upper extremity.
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of the right upper extremity. There was no edema of the
forearm and the hand, and the skin color and tonus were
normal. However, the right hand was in a flexion position and could be rotated to the neutral position (Fig. 3).
There was distal blood flow at the right upper extremity

as confirmed by color Doppler ultrasound examination
of the upper extremity. While exercise and follow-up
were recommended after neonatal examination by the
orthopedic and plastic surgeon, surgical intervention was
not found necessary.

a

c

b

d

Fig. 3. (a) Fetoscopic view of the constrictive ring wrapped around the right upper extremity over the elbow, and the edematous distal part
of the extremity. (b) Fetoscopic view of the edematous hand. (c and d) Neonatal image of the right upper extremity.
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Discussion
The course of amniotic band syndrome may vary. It may
regress spontaneously or result in dysfunction or amputation of the involved body compartment due to
ischemia associated with edema and vascular obstruction.[10,11] While the prenatal diagnosis is made with ultrasonography, three-dimensional ultrasound and magnetic resonance imaging may additionally be useful during
diagnostic workup. Fixed edematous fetal structures
concomitant to the amniotic band forming constriction
rings are the major signs of amniotic band syndrome.
The complementary signs are edema at the distal of the
involved organ and abnormal blood flow during Doppler
ultrasound examination. It may result in the development of various malformations such as clubfoot, extremity amputation, abdominal wall defects, cleft lip and
palate, and encephalocele, depending on the affected
part of the body and severity of involvement.[9,12–14] In
57.1% of the amniotic band cases, ultrasonographic
findings are consistent with the fetoscopic findings. In
the remaining cases, additional findings including umbilical cord involvement are detected in the fetoscopic
examination. Hand and feet involvements are present in
80% of all amniotic band cases.[12,13] Similarly, the amniotic band in this case tangled around the right upper
extremity, and there was significant edema at the distal of
right upper extremity involvement and abnormal
Doppler ultrasound findings.
Several cases were diagnosed at early weeks of gestation and irreversible deformities developed within two
weeks in high-risk cases.[15,16] However, since spontaneous regression was reported in the literature, close follow-up can be an appropriate option in selected
cases.[10,12] Hüsler et al. have introduced a prenatal classification based on postnatal classification for amniotic
band syndrome with involvement of extremities (Table
1). They have stated that the proposed classification
could be useful while counseling parents on the risks and
benefits of fetoscopic intervention. They also suggested
that a favorable outcome is more likely in cases with
abnormal Doppler flow where there is an arterial flow up
to the distal extremity for intrauterine intervention
(Grade 3A).[17] Gueneuc et al. have reported grade 3
patients as the eligible patient group for fetoscopic surgery.[9] However, patient selection criteria are not yet
well-established for fetoscopic intervention. Indications
for intervention in amniotic band syndrome cases have
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Table 1. Prenatal classification of amniotic band syndrome involving
the extremities.[17]
Stage 1

Amniotic bands without constriction

Stage 2

Constriction without vascular compromise

2a

Lymphedema; mild or absent

2b

Severe lymphedema

Stage 3

Severe constriction with progressive arterial compromise

3a

Abnormal distal Doppler studies

3b

No vascular flow to extremity

Stage 4

Bowing or fracture of long bones at constriction site

Stage 5

Intrauterine amputation

been extended to non-fatal conditions by means of the
developments in fetoscopic procedures. It has been
asserted that extremity function was preserved in 50% of
the cases through intrauterine intervention.[12] While,
umbilical cord involvement was reported in 10% of the
cases diagnosed prenatally,[18] actual umbilical cord
involvement confirmed during fetoscopy was reported in
higher rates (80% of the cases). The umbilical cord can
successfully be released with the fetoscopic intervention.
Since umbilical cord involvement can be a life-threatening condition for the fetus, it is an eligible indication for
intrauterine intervention.[19] In this case, besides an
extremity involvement with abnormal Doppler findings
(no blood flow at the distal extremity), it was found that
the amniotic band tangled around the umbilical cord and
thus was unable to move freely; however, the blood flow
of the umbilical cord was normal. Umbilical cord
involvement played a major role in counseling the parents, and making the decision for fetoscopic intervention
together with the family and consequently, the umbilical
cord was successfully released after the fetoscopic intervention.
Fetoscopic surgery is applied with success in cases of
amniotic band syndrome; however, there are intervention-related complications such as intraamniotic hemorrhage, chorioamniotic separation, preterm premature
rupture of membranes, preterm labor and fetal death.[9]

Conclusion
Although there are limited case series in the literature,
outcomes of fetoscopic surgery in amniotic band syndrome cases are promising. Releasing amniotic band can
prevent progressive destruction in the extremities.

Treatment of an amniotic band syndrome with fetoscopic surgery

Developing case selection criteria for intervention, surgical experience and having more specialized centers will
increase success rates.
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Ultrasound features of placental chorioangioma
detected by SMI technology before and after thrombosis
of feeding vessels: analysis of a clinical case
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Abstract
Objective: Placental chorioangioma is the most common non-trophoblastic vascular benign tumor of the placenta, with an estimated incidence
of 1% of all pregnancies. Most chorioangiomas are small asymptomatic lesions that are found incidentally only postnatally during histologic
examination of the placenta. Voluminous chorioangiomas (>4–5 cm), however, are less common and are more often diagnosed prenatally,
through ultrasound imaging. Color Doppler demonstrates either a single blood vessel feeding the lesion or substantial vascularity within the
mass. Large tumors have been associated with multiple adverse perinatal outcomes, including fetal growth restriction, preterm birth, polyhydramnios, fetal congestive heart failure, fetal anemia, fetal hydrops and intrauterine death.
Case: A 35-years-old primigravida woman with uncomplicated pregnancy was referred to the Ultrasound Centre of Obstetric and Gynecologic
of Sant’Anna Hospital, Turin, due to a suspect placental mass seen during the ultrasound performed at 32 weeks of gestation. In this case, detailed
ultrasound scans with grey scale and Doppler examination were performed (using Aplio 550; Canon Medical Systems Europe BV, Zoetermeer,
The Netherlands). We also decided to study the vascularization of the mass with SMI (superb microvascular imaging) technology. In particular,
with the use of SMI, it was possible to visualize the vascularization of the mass more completely which was conspicuous at first but disappeared
after thrombosis of feeding vessels with favorable pregnancy outcome.
Conclusion: SMI is a new vascularity imaging method that can visualize vessels that exhibit slow flow rates. It uses a system to reduce artifacts
by greatly reducing interference from tissue movement.
Keywords: Placenta, ultrasound, chorioangioma, color Doppler, SMI.

Introduction
Placental chorioangioma is the most common non-trophoblastic vascular benign tumor of the placenta, with an
estimated incidence of 1% of all pregnancies.[1–3] Its prenatal diagnosis relies on the visualization of a rounded
well-circumscribed mass arising from the fetal surface of
the placenta.[1,4]

Most chorioangiomas are small asymptomatic
lesions that are found incidentally only postnatally during histologic examination of the placenta.[3–5]
Voluminous chorioangiomas (>4–5 cm) are less
common with a prevalence ranging from 1 in 3500 to 1
in 9000–16,000 births. They are more often diagnosed
prenatally, through ultrasound imaging. Usually they
are observed as a well-defined solid mass protruding into
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the amniotic cavity.[2–5] Color Doppler demonstrates
either a single blood vessel feeding the lesion or substantial vascularity within the mass.[3,4]
Large tumors have been associated with multiple
adverse perinatal outcomes, including fetal growth
restriction, preterm birth, polyhydramnios, fetal congestive heart failure, fetal anemia, fetal hydrops and
intrauterine death.[1–4]
Although tumor size seems to be the most important
prenatal prognostic factor, the vascularity may be an
independent factor of fetal complications.[3]
Studies demonstrate large avascular tumors to be
associated with uncomplicated pregnancies and at term
deliveries,[2,3,5–7] while fetal and neonatal complications
are reported in pregnancies with chorioangiomas with
permanent vascularization, even if they are small.[3,7]
Color Doppler imaging has also shown cases of
decreased intra tumoral vascularity associated with the
development of calcifications;[4,6] spontaneous thrombosis and infarction of the feeding vessels and subsequent
calcifications seems to be a favorable prognostic factor,
which reduces the potential risk of fetal complications.[4,6,7] A case of regression of fetal hydrops after spontaneous infarction of placental chorioangioma has also
been described with positive fetal, neonatal and maternal outcomes.[8]

Canon Medical Systems Europe BV, Zoetermeer, The
Netherlands). It showed a single living fetus with appropriate growth for gestational age and regular anatomical
development assessment. Doppler blood flow of the
umbilical artery and the middle cerebral artery was unremarkable. The amniotic fluid amount was within normal
range. A rounded well-circumscribed mass, measuring
64×53×63 mm, was observed raising from the fetal surface of placenta near the umbilical cord insertion and
protruding into the amniotic cavity. The mass was solid
and homogeneously hypoechoic, without images referable to areas of calcification or necrosis (Fig. 1). The
visualization and the study of the vascularization of the
mass were performed with the use of different types of
Doppler (conventional color Doppler, advanced
Doppler flow [ADF] and SMI). In particular, with the
use of SMI, it was possible to obtain a more complete
visualization of the mass vascularization, which was conspicuous. Elevated vascularity was shown either at the
periphery and within the placental lesion (Figs. 2 and 3).
Stimulation of fetal pulmonary maturation and
maternal intravenous iron injection were organized during day hospital appointments because of maternal anemia (blood hemoglobin 8 g/dl) discovered from scheduled exams.

Even if the tumor size remains an important prognostic factor, intense vascularization and tumor site
close to umbilical cord insertion are independent factors
indicative of poor pregnancy outcome.[3] For this reason,
we decided to study chorioangioma using different
imaging methods to represent vascularization and in
particular superb microflow imaging (SMI). SMI is a
new vascularity imaging method that can visualize vessels that exhibit slow flow rates. Through reducing
interference from tissue movement, it can significantly
reduce artifacts.

Case
A 35-years-old primigravida woman with uncomplicated pregnancy was referred to the Ultrasound Centre of
Obstetric and Gynecologic of Sant’Anna Hospital,
Turin, due to a suspect placental mass seen during the
ultrasound performed at 32 weeks of gestation.
A detailed ultrasound scan with grayscale and
Doppler examination was performed (using Aplio 550;

Fig. 1. Homogeneously hypoechoic solid type placental mass, without images referable to areas of calcification or necrosis.
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Fig. 3. Coronal section of chorioangioma: SMI techinique highlighted the intense vascularity of the placental mass with its
ramifications.

Fig. 2. Sagittal section of chorioangioma: the use of SMI showed
elevated vascularity either at the periphery or within the
placental mass.

occurred. Fetal measures showed regular growth and
no sign of fetal congestive heart failure was detected.

Several ultrasound checks were arranged. Doppler
blood flow assessment of the umbilical artery and the
middle cerebral artery was performed and no variation

During the ultrasound follow-up at 34 weeks and 4
days of gestation, a change in the echo-structure of the
mass was observed. Structural inhomogeneity appeared,
with the presence of lines and the development of
coarse echogenic sediments, the mass also completely
lost its vascularity (Figs. 4 and 5).

Fig. 4. Grayscale examination showed a change in the echostructure of the placental mass because of the appearance
of structural inhomogeneity, with presence of lines and the
development of coarse echogenic sediments.

Fig. 5. SMI examination showed complete loss of placental mass
vascularity.
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The ultrasound scans were scheduled every other
day. At 35 weeks and 4 days of gestation, another lesion
on the fetal surface of placenta, measuring 35×27 mm,
with no vascularity inside, was seen. It seemed to be a
placental hematoma and was located near the umbilical
cord insertion, on the opposite side of the chorioangioma. Following this finding, it was decided to anticipate delivery by cesarean section. The newborn female
baby had both 1 and 5-minutes Apgar score of 9 and
weighed 2700 g. Placenta weighed 800 g.
The pathologic examination of the placenta showed
two chorioangiomas measuring 8 cm and 3.5 cm,
respectively, with congestive and ischemic areas and
thrombosis of feeding vessels (Fig. 6).

Discussion
When placental masses are discovered during sonographic evaluation, grayscale sonography is the primary
diagnostic tool. In 1994, Bromley and Benacerraf studied 10 solid placental masses with grayscale sonography
and stated that the sonographic appearance of a
chorioangioma was indistinguishable from that of a placental hemorrhage.[9]
Later, Sepulveda et al. demonstrated that, at the conventional bidimensional ultrasound, the texture of
chorioangioma was similar to that of subchorionic
thromboembolism and subamniotic hematoma; however, it was possible to identify feeding vessels in case of a
chorioangioma.[10]
When a placental mass is found, either within the
placental surface or protruding into the amniotic cavity, the demonstration of blood flow within the tumor
contributes to the diagnosis of chorioangioma.[4,11,12]
The use of color Doppler shows either substantial vascularity within placental mass or a single blood vessel
feeding the lesion.[2,10] Pulsed Doppler study, obtained
by sampling the vessels inside the tumor, can show flow
velocity waveforms with a typical fetal pattern,[4,7,13]
This confirms that the vascular channels in the tumor
are continuous with the fetal circulation and, consequently, this rules out other diagnoses such as degenerated myoma, placental teratoma or incomplete hydatidiform mole.[4,11,13]
In above-mentioned literature, chorioangiomas were
studied using conventional blood flow imaging methods
such as color and power Doppler imaging.[14] In our case,
we used different methodologies to study the vascular-

Fig. 6. Pathologic examination of the placenta with two chorioangiomas measuring 8 cm and 3.5 cm, respectively, with congestive and ischemic areas and thrombosis of feeding vessels.

ization, and we also evaluated placental chorioangioma
applying SMI technology. This is the second report to
describe vascularization of placental chorioangioma
depicted using SMI. Previously, Mack et al.[15,16] applied
SMI technology for placental chorioangioma investigation to enhance its micro-vascularization.
We found SMI a superior technique for the representation of chorioangioma vascularization. The ability
of this tool to highlight even small vessels and with even
low flow rate allowed a more complete ultrasound representation of the tumor vascularity. This technique contributed to periodic assessments of the level of vascularization, facilitating the comparison between the examinations carried out at different times.
In our case, we also observed a sudden change in
ultrasound appearance of the mass, with the detection
of the total absence of vascularization, also through the
use of the SMI. Although avascular chorioangiomas on
color Doppler imaging are described, the absence of
blood flow in a placental mass should not be used to
rule out the diagnosis of chorioangioma as a first
hypothesis.[7,11] In our case, we had the opportunity to
observe the transformation of the echo-structural
appearance and vascular pattern of the tumor, due to a
possible thrombosis of the feeding vessel. This was in
Volume 30 | Issue 2 | August 2022
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line with literature in which spontaneous thrombosis of
chorioangiomas occurred in utero. When this happens,
the tumor can mimic a subchorionic thrombohematoma and therefore no Color Doppler signal is farther displayed.[7] Our report is the first one that detected the absence of micro-vascularization using SMI
technology, showing also the absence of low-velocity
blood flow, not detected by conventional Doppler,
after thrombosis of feeding vessels of chorioangioma.
Similar results using SMI technology were obtained
for the analysis of placental infarction from Hasegawa
et al.[15] and Furuya et al.[17]
Doppler methods capable of highlighting the vascular tree of a mass in depth, such as SMI, can be very
useful in a variety of clinical situations in which it is
necessary to make use of techniques capable of highlighting the vessels in an easy and detailed way, with a
high frame rate and with a reduction of artifacts.
According to literature, our case also demonstrates
how the infarction of the feeding vessel of the tumor and
the subsequent regression of chorioangioma vascularity
are associated with favorable pregnancy outcomes,
reducing the potential risk of fetal complications.

Conclusion
Despite the fact that the usefulness of different ultrasound methodologies to study vascularization in the
differential diagnosis between chorioangioma and
other placental lesions is clear, undetectable color flow
signal within the tumor and so absence of blood flow
within the mass cannot be used as a definitive proof to
rule out the diagnosis of chorioangioma, unless previous ultrasound scans detected vascularization within
the mass.
In conclusion, we have found that even though the
placental vascularity can be assessed using several ultrasound imaging techniques, including color Doppler
flow imaging, Power Doppler flow imaging and 3dimensional power Doppler ultrasound, the SMI technology seems superior due to its simplicity and reproducibility, as well as due to the fact that it provides a
clearer microvascular display and is more sensitive to
low-velocity blood flow, making it the most advanced
technique to date for detecting the placental microcirculation.
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0-01
Importance of the implementation of cervicometry
as universal screening in the public health system
in the Dominican Republic
Agustin Diaz, Virginia Perez, Orlando Mogena,
Radhames Sanchez, Violeta Gonzalez, Eugenia Rodriguez,
Perez Wischnienki, Ramiro Diaz, Raul Sanchez
Plaza de la Salud General Hospital, Ave. Ortega y Gasset, Santo Domingo,
Dominican Republic

Objective: Determining of importance of the implementation of cervicometry as universal screening in the public
health system in the Dominican Republic.
Methods: Observational, descriptive, retrospective, crosssectional design. The group of cases was delimited from the
estimation of the cervical length with the technique proposed
by the International Society of Ultrasound of Obstetrics and
Gynecology (ISUOG). The following characteristics were
evaluated: cervical length (CL), endocervical glandular echo,
cervical length cut-off point.
Results: The universe consisted of 1496 patients, of these
194 were premature, which corresponds to 13%. Of the 554
patients studied in the Maternal Fetal Medicine Unit, the
inclusion criteria were met for 61 cases. The most frequent
age group was between 20 and 25 years old. The mean cervical length in was 26.7 mm with a standard deviation of 8.7
mm. Women with spontaneous preterm deliveries had shorter transvaginal cervical length measurements, p=.000, OR:
38, 95% CI: 8.05–179.2. The non-visualization of the glan-
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dular echo was observed a relationship with preterm delivery
in 16%, p=.001, OR: 31.6, CI: 95%: (3.6–273.4).
Conclusion: The cervical length and the absence of glandular
echo were significantly associated with the occurrence of spontaneous preterm delivery; mean cervical length was significantly shorter in patients who delivered preterm; a short cervix
detected by transvaginal sonography is an independent predictor of preterm delivery; a cervical length ≤20 mm) and ≤15 mm
provides a higher positive predictive value for spontaneous
preterm delivery
Keywords: Cervical length, endocervical glandular echo,
premature labor.

0-02
Robson classification of cesarean section in
North Macedonia: current trends
Irena Aleksioska Papestiev, Ana Daneva Markova, Elena
Dzikova, Ivo Kjaev, Vesna Antovska, Drage Dabeski
University Clinic for Gynecology and Obstetrics, Faculty of Medicine,
Ss Cyril and Methodius University Skopje, Skopje, North Macedonia

Objective: To implement the 10-group Robson classification model and to reduce the number of unnecessary cesarean section deliveries and still to have a good maternal and
neonatal outcome.
Methods: This study was realized at the University Clinic
for Gynecology and Obstetrics in Skopje, North Macedonia.
It is a retrospective study where two years were analyzed and
compared.

Abstracts

Results: The rate of cesarean sections for 2017 was 38.5%
and for 2019 42.6%. Categorization of deliveries according
to Robson criteria showed a different rate of cesarean section
for each subgroup.The analysis has shown that group 5 had
the largest number of cesarean section deliveries in both
years (82.5% in 2017 and 87% in 2019); these were patients
with previous cesarean sections. They were followed by
group 1 and 2, or pri¬mi-para with spontaneous onset and
induced delivery. Groups 6-9 are the smallest but have the
highest percentage of cesarean sections (81.3%, 80.9%,
76.9% and 98.2% for 2017 year and 95%.87%, 87.1 and
98.2 for 2019 accordingly).
Conclusion: The implementation of the Robson classi¬fication in most countries has shown a reduction in the number
of cesarean deliveries and thus a reduction in overall maternal and neonatal morbidity and mortality. The goal of
Robson clasification is to identify the target groups that contribute most in the percentage of cesarean sections and to act
on these target groups through appropriate education and
training.
Keywords: Cesarean section, groups, Robson classification.

0-03
History-indicated vs ultrasound-indicated
cerclage in women with a history of
preterm birth
Beatriz Olivares, Cecilia Villalaín, Paula Arias, Olga Villar,
Laura Forcén
Hospital Universitario 12 de Octubre, Madrid, Spain

Objective: To compare the rate of preterm birth at <28, <34
and <37 weeks in women with a history of preterm birth and
a history indicated cerclage (HIC) vs an ultrasound indicated
cerclage (UIC).
Methods: Retrospective cohort study on women with singleton gestations and a McDonald’s cerclage performed in
our institution between 2007 and 2020. Women with a history of >2 preterm births or one second-trimester loss were
offered either a history-indicated cerclage or cervical length
biweekly screening from 15–16 weeks and UIC if the cervical length shortened <25 mm. Basal characteristics, cerclageassociated complications and preterm birth rates were compared among groups. Statistical comparisons between groups
were made using the corresponding tests for qualitative variables (Chi-square or Fisher’s exact test) and quantitative variables (ANOVA, Kruskal-Wallis). Preterm birth rates were
evaluated as well after adjusting for prior obstetric history
through logistic regression. Differences with a p-value <0.05

in two-tailed distributions were considered statistically significant.
Results: There were 131 women who underwent HIC and
152 an UIC. The median [interquartile range (IQR)] gestational age at cerclage was 13.9 (1.2) vs 20.8 (6.3) weeks, with a
cervical length of 34 (18) mm vs 18 (12) mm in HIC vs UIC.
Regarding obstetric history the median second trimester losses were 1 (2) vs 0 (1) and preterm births 0 (1) vs 0 (1) preterm
births in HIC vs UIC, respectively. None of these differences
were statistically significant except for second trimester losses
(p<0.01). The median gestational age at delivery was 37.9 (4.9)
vs 38.0 (3.2) weeks for HIC and UIC and preterm birth rates
<28, <34 and <37 weeks were 13.7% 22.1% 36.7% and 9.2%
15.1% 34.9% for HIC and UIC, respectively. The cerclage
associated complications amounted to 4.6% and 5.3% in HIC
and UIC, p=0.78, mainly being rupture of membranes or uterine contractions. There were 31.3% and 29.7% women who
had preterm rupture of membranes beyond 2 weeks of cervical
cerclage and therefore was not considered associated to the
technique. After adjusting for prior obstetric history, the risk
of preterm birth was the same for both HIC and UIC at <28
(p=0.64), <34 (p=0.28) and <37 (p=0.20) weeks.
Conclusion: Cervical length screening and UIC is a safe
option in women with history of preterm birth, with perinatal results comparable to those with an early HIC. This
approach may minimize the need for unnecessary cerclage
and its associated risks in those women who do not shorten
the cervix.
Keywords: Preterm birth, cerclage, prevention, ultrasound,
cervical length.

0-04
Physical-exam indicated cerclage.
Perinatal outcomes and prognostic markers
Paula Arias, Cecilia Villalaín, Beatriz Olivares, Olga Villar,
Laura Forcén
Hospital Universitario 12 de Octubre, Madrid, Spain

Objective: To evaluate perinatal results as well as prognostic markers of time-to-delivery in physical-exam indicated
cerclage.
Methods: Retrospective cohort study on women with singleton gestations and a physical-exam cerclage performed in our
institution between 2010 and 2020. In absence of clinical or
analytical signs of infection or uterine contractions, women
with dilated cervix and exposed membranes were offered to
undergo a physical-exam cerclage using McDonald’s technique between 16 and 27 weeks. A descriptive analysis was per-
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formed and dichotomized according to preterm birth <28 and
34 weeks. Statistical comparisons between groups were made
using the corresponding tests for qualitative variables (Chisquare or Fisher’s exact test) and quantitative variables
(ANOVA, Kruskal-Wallis). Those with p<0.10 were included
in logistic regression analysis for preterm birth <28 and 38
weeks and those with a p-value <0.05 in two-tailed distributions were considered statistically significant.
Results: A total of 45 women underwent a physical-exam cerclage at a median [interquartile range (IQR)] gestational age of
21.8 (3) weeks and a cervical length of 5 (3) mm. The median
(IQR) time until delivery was 83 (70) days with preterm birth
rates <28 and <34 weeks of 28.9% and 55.6%. There was a
8.9% of perinatal death (6.7% intrauterine and 2.2% neonatal).
The median (IQR) birthweight was 1932 (2400) g, 7.1% had
an Apgar score <7 and there were no case of neonatal sepsis.
Women with delivery <34 weeks had an earlier gestational age
at cerclage when compared to those who delivered after (21.1
vs 22.7 weeks, p=0.03) and no statistical significant differences
on terms of biochemistry (Reactive C Protein mg/dL 0.57 vs
0.46, p=0.22) or cell blood count. (leukocytes/uL 9500 vs
10,000, p=0.21; neutrophile 74% vs 77%, p=0.35). However,
when considering clinically significant cut-offs, women with
earlier delivery had higher rates of leukocytes >12,000/uL
(61% vs 28%, p=0.03). When modelled on logistic regression,
only leukocyte count >12,000 (OR 16.1 95% confidence interval 1.12–218.3) remained as significant predictor of delivery
<28 weeks. Leukocyte count >12,000 was significantly associated to a reduction in time-to-delivery (36.5 vs 91 days, p=0.03),
higher rates of neonates with a birthweight <1500 g (47.1% vs
17.9%, p=0.04) and a non-significant trend of higher perinatal
mortality (47.1% vs 21%, p=0.06).
Conclusion: Physical exam cerclage is a safe technique that
can prolong pregnancy in critical situations a median of 11
weeks and over 2/3 of women will reach a gestational age
over 28 weeks. The earlier the gestational age and higher
leukocyte count the poorer the prognosis. Women with a
leukocyte count over 12,000/uL have their latency time
halved and should be informed of this poorer prognosis.
Keywords: Preterm birth, cerclage, prevention, ultrasound,
cervical length.

0-05
Perinatal results in early-onset fetal growth
restriction and prediction of adverse outcome
Cecilia Villalaín, Ignacio Herraiz, Jesús Rodriguez,
Soledad Quezada, Elisa Simón, Alberto Galindo
Hospital Universitario 12 de Octubre, Madrid, Spain
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Objective: To evaluate perinatal results as well as prognostic
markers of adverse outcome in fetuses with a diagnosis of earlyonset fetal growth restriction (eoFGR) of placental origin.
Methods: Retrospective cohort study on women with a
diagnosis of eoFGR in singleton gestations evaluated in our
institution between 2014 and 2021. A descriptive analysis of
demographic and basal characteristics at diagnosis was performed and dichotomized according to the development of
an adverse outcome. Adverse outcome was considered a composite of perinatal death, bronchopulmonary dysplasia,
necrotizing enterocolitis, intraventricular grade III or IV
hemorrhage and periventricular leukomalacia. Statistical
comparisons between groups were made using the corresponding tests for qualitative variables (Chi-square or
Fisher’s exact test) and quantitative variables (ANOVA,
Kruskal-Wallis). Those with p<0.10 were included in logistic
regression analysis and those with a p-value <0.05 in twotailed distributions were considered statistically significant.
Results: A total of 210 cases of eoFGR were evaluated, of
which 26.2% developed an adverse outcome (including a rate
of perinatal mortality of 11.9%). At diagnosis, the median
[interquartile range (IQR)] gestational age was of 27 (3.8)
weeks, estimated fetal weight of 729 (457) g and sFlt-1/PlGF
193 (427). With a median PlGF ratio of 40 with a stable distribution across gestational ages. Among live-born fetuses
(n=193), there were 13.5% cases with bronchopulmonary
dysplasia, 0.5% with necrotizing enterocolitis, 1% of grade
III-IV intraventricular hemorrhage and 0.5% of periventricular leukomalacia. A description of the main basal characteristics dichotomized by adverse outcome is presented in
Table 1. As shown, fetuses with an adverse outcome had a
lower gestational age at diagnosis, lower estimated fetal
weight, higher umbilical artery and mean uterine arteries
pulstatility index, higher rates of stage II, III and IV and a
more altered angiogenesis biomarker profile. On the logistic
regression model, estimated fetal weight, umbilical artery
pulstatility index and PlGF dichotomized <40 at diagnosis
were significant predictors of adverse outcome with an odds
ratio (95% confidence interval) of 0.99 (0.99–0.99), 1.91
(1.08–3.41) and 2.30 (1.07–4.93), respectively. However,
when dichotomizing PlGF values below the first quartile
these differences were not significant.
Conclusion: eoFGR remains an entity with high morbidity
and mortality. The main prognostic factors for perinatal
adverse ouctome are estimated fetal weight, FGR stage and
PlGF. However, the additional value of EFW is marginal
Angiogenesis biomarkers can act as a subrogate marker of
placental dysfunction, where a low PlGF increases the chance

Abstracts

of an adverse outcome. There were no differences when
stratifying for extremely low PlGF values, suggesting that
there is a lower limit from which outcomes remain the same.
Women with PlGF <40 pg/mL at diagnosis of eoFGR are at

an increased risk of adverse perinatal outcome. This information can be of use when offering parental counselling
Keywords: Fetal growth restriction, placental dysfunction,
perinatal outcome, angiogenesis biomarkers, prediction.

Table 1 (O-05). Basal fetal characteristics stratified by development of an adverse outcome.
Characteristic
Gestational age at diagnosis (weeks), median (IQR)

Non-adverse outcome (n=146)

Adverse outcome (n=64)

p-value
<0.001

28.1 (26.3–29.7)

25.6 (23.6–26.9)

Preeclampsia at diagnosis

66 (35.7)

5 (20.0)

0.464

Estimated fetal weight (g)

825 (656–1113)

531 (364–700)

<0.001

Mean uterine artery PI

1.6±0.6

1.9±0.6

<0.001

Umbilical artery PI

1.6±0.6

2.0±1.4

<0.001

Cerebro-placental ratio

1.3±0.3

1.0±0.4

<0.001

I

136 (93.2)

58 (90–6)

II

7 (4.8)

2 (3.1)

III

2 (1.4)

3 (7.7)

Stage* FGR

IV

0.434

1 (0.7)

1 (2.6)

121 (21–440)

256 (192–555)

sFlt-1

5535 (2283–12,829)

7044 (5541–10,982)

0.068

PlGF

49 (28–100)

27 (18–41)

<0.001

sFlt-1/PlGF

<0.001

Results are presented as median (interquartile range) and n (%). PI: pulstatility index.*Stage I, antegrade umbilical flow; stage II, absent end-diastolic umbilical artery
flow; stage III, reversed end-diastolic umbilical artery flow; stage IV, reversed a wave on ductus venosus or unprovoked decelerations on CTG.
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First-trimester preeclampsia screening in a low
resources population
Miguel Huespe, Rubén Luca, Daniela Gil,
Armando Goldman, Silvina Mazzeo
Francisco Santojanni Hospital, Buenos Aires, Argentina

Objective: Hypertension diseases are the first cause of maternal mortality in Argentina. Preeclampsia is a public health
problem with severe maternal, fetal, and neonatal complications. Many strategists detect pregnancies with a high risk of
preeclampsia and apply primary prevention using aspirin. The
aim of this presentation was to apply the combined screening
for the first time in our low resources population.
Methods: It was a prospective cohort, by consecutive sampling, that included women with single pregnancy referred
between 11th and 14th weeks. We registered medical history (age, parity, previous diseases, preeclampsia history),
maternal weight, mean arterial pressure (MAP), take a blood
sample for maternal serum pregnancy-associated plasma protein A and make a morphologic ultrasound (nuchal translucency, nasal bone, ductus venosus, fetal anatomy) with uterine-arteries mean pulsatility index. We measured weight and
height and used an Omron device to measure arterial pressure in both arms. The ultrasound device was an Esaote
MyLab 40. The blood samples were processed by the quimioluminicense method with Maglumi 800- SNIBE device.
The preeclampsia risk was calculated by Fetal Medicine
Foundation 2012 program. It was indicated a low dose of
aspirin (100 mg/day) to all high-risk patients (more than
1/150). All patients had an appointment at 20th week for
arterial pressure control, morphologic ultrasound, uterinearteries mean pulsatility index and 24-hours proteinuria. If a
patient had hypertension (more than 140/90 mmHg), uterine-arteries mean pulsatility index more than 90 percentile,
intrauterine fetal growth restriction or 24hs-proteinuria
more than 300 mg, she was re-categorized as high risk for
preeclampsia pregnancy. All the high-risk patients were
scheduled at 24, 28, 32, and 36 weeks to obstetric and fetal
growth controls. We did the same with low-risk patients at
32 and 36 weeks. We registered gestational age at delivery,
neonatal weight and maternal complications for all patients
included. There was no conflict of interest to carry out this
work.
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Results: Sixty patients were included. The mean age was 28.4
years, 36.7% were nulliparous and 55% had overweight or
obesity. Other risk factors were: 10% chronic hypertension,
3.33% smoker, 1.66% previous preeclampsia, and 10% mother with preeclampsia. There were 3 spontaneous miscarriages
and one lost to follow-up. After first-trimester preeclampsia
screening, 13 (23.21%) women were classified as high-risk (we
indicated them low-dose aspirin) and 43 were low-risk
(76.79%). At de second trimester control, 4 patients were recategorized as high-risk for preeclampsia. All the high-risk
patients (n=17, 30.35%) had control at 24, 28, 32, and 36
weeks. Preeclampsia was diagnosed in 3 patients: one of them
a first-trimester high-risk woman and the others re-classified
at the second trimester. All the patients had deliveries at term,
with appropriate weight for gestational age, and no complications as HELLP syndrome or eclampsia were diagnosed.
There was no preeclampsia diagnosis in the low-risk patients.
Conclusion: we applied the combined screening in a small
sample of our population to detect de “patient target” to
aspirin and to do a closer control. We gave aspirin to 23.21%
of the sample and only one patient had preeclampsia. All the
patients had deliveries at term, with appropriate weight for
gestational age, and no complications as HELLP syndrome
or eclampsia were diagnosed. There was no preeclampsia
diagnosis in the low-risk patients. If we had used only risk
factors to give aspirin, we had overmedicated patients
because our population has many of them. This was an
expensive test because of the biochemistry part, but we can
use only risk factors, MAP and uterine-arteries mean pulsatility index to improve patient selection.
Keywords: Screening, preeclampsia, first-trimester.

PP-02
Intrauterine fetal death secondary to furcate
umbilical cord insertion. Report of a case and
review of the literature
Carolina F Kandel-Varsano, Montserrat Malfavon-Farias,
Maritza Hernandez-Torres, Jenny Salinas-Jimenez,
Tanya Montañez-Diaz de Leon, Rodrigo Ayala-Yañez,
Zomar Fuentes-Astudillo
Centro Medio ABC, Mexico City, Mexico

Objective: Document a case of fetal demise secondary to
furcate umbilical cord insertion and review related literature.

Abstracts

Methods: We made a search in PubMed, Cochrane Library,
Science Direct and OVID databases. Keywords utilized were
(Mesh): intrauterine fetal demise, fetal death, furcate ubilical
cord insertion, placentary anomalies, prenatal diagnosis, placental diseases, perinatal complications, umbilical cord
pathology, prenatal ultrasonography. A total of 17 articles
were selected due to their relevance to our case.
Case: This is the case of a 29 year old, woman, in her first
pregnancy with an uneventful 40.3 week old pregnancy. She
reports diminished fetal movements, ultrasound confirms
fetal demise. Pregnancy is interrupted, placenta and membranes are sent for pathology evaluation, reporting furcate
cord insertion.
Conclusion: Furcate umbilical cord insertion is a rare anomaly associated to perinatal death. Diagnosis should be confirmed by histopathology. Diminished fetal movements is an
important clinical sign, indicating fetal compromise. This is
a case of fetal demise associated to placental insufficiency and
not a traumatic event as reported in other publications. An
ultrasonographic evaluation in a suspicious case, should make
a thorough evaluation of the cord to evaluate these malformations.

was carried out without incidents, and the patient was discharged with good clinical evolution.
Conclusion: Villoglandular adenocarcinoma of the cervix
corresponds to a well-differentiated variant of cervical adenocarcinoma, with a good prognosis. Few cases have been
reported in pregnant patients, usually presenting as macroscopically polypoid or papillary cervical masses. Treatment
can range from surgical conization, trachelectomy or even
hysterectomy. As reviewed in literature, the majority of cases
associated with pregnancy were treated by performing a
cesarean section followed by radical hysterectomy. We present the case of diagnosis in a patient with a 34-week gestation, with surgical resolution.
Keywords: Adenocarcinoma, cervical cancer, villoglandular
adenocarcinoma, pregnancy, cancer in pregnancy.

PP-04
A snapshot on practices and trends on vitamin K
prophylaxis in term neonates in the Dutch
speaking part of Belgium (Flanders)
Kirsten Keiren1, Myriam van Winckel2, Karel Allegaert3–5
1

Keywords: Intrauterine fetal demise, fetal death, furcate
ubilical cord insertion, placentary anomalies, prenatal diagnosis, placental diseases, perinatal complications, umbilical
cord pathology, prenatal ultrasonography.
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Objective: Vitamin K prophylaxis in neonates is relevant to
reduce vitamin K deficient bleeding, but practices vary on
route of administration, dosing, and repated dosing during
breastfeeding. We intended to document current practices in
Flanders as an update of the VVK guideline is planned.

Villoglandular-type adenocarcinoma of the cervix
during pregnancy: a case report
Nozar Fernanda, Tarigo Josefina, Viroga Stephanie,
Bellin Gabriela, Artucio Santiago, Pérez Alexis
Centro Hospitalario Pereira Rossell, Montevideo, Uruguay

Objective: About 1% to 3% of cervical cancers are diagnosed during pregnancy, or in the first 12 months postpartum. Whether or not pregnancy is capable of accelerating
cancer progression is still controversial. Villoglandular adenocarcinoma of the cervix, (VGA) is rare, it usually presents
at younger ages than other adenocarcinomas, with a higher
incidence around 30 years of age, and with a favorable prognosis. It has little capacity to generate distant metastases, and
does not usually associate with vascular or lymphatic involvement. We present the case of a pregnant patient diagnosed
with villoglandular adenocarcinoma of the cervix.
Case: Diagnosis is made at week 34 of pregnancy, confirmed
by colposcopy biopsy. It was decided to terminate the pregnancy at week 35 of gestational age, by cesarean section with
radical hysterectomy and lymphadenectomy. The surgery

2

Methods: Following ethics approval (MP016741, KU
Leuven), and supported by the VVK secretary, an online
questionnaire circulated (Q1/2021) to all heads of the relevant departments (paediatrics, neonatology), with an additional search on midwifery units. The questionnaire focused
on the current practices on vitamin K prophylaxis in term
cases and on recent changes in practices, and collected information on experiences with parental refusal.
Results: Responses from 56/59 Flemish maternities and
17/30 midwifery units that do home deliveries unveiled relevant variability. About 50% of maternities use the intramuscular (1–2 mg), about 50% the oral (1–2 mg) route, with 5
different maintenance doses in breastfed infants. Nine/13
recently (<5 years) changed regimens were a switch from oral
to intramuscular. Midwifery units only use oral vitamin K,
with 6 different regimens. Both paediatricians and midwives
reported personal experience with parental refusal of intra-
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muscular (20/54 and 13/15) or any prophylaxis (11/54 and
16/16) respectively.
Conclusion: This snapshot on vitamin K prophylaxis in term
neonates born in Flanders provides a contemporary and reliable overview on the diversity in practices to support the
VVK guideline update.
Keywords: Vitamin K prophylaxis, oral, intramuscular.

PP-05
Association of gestational weight gain, gestational
body mass index and increased maternal age with
adverse perinatal outcomes
Elena Dzikova, Goran Dimitrov, Ana Daneva Markova,
Gligor Tofoski, Irena Aleksioska, Valentina Tofiloska
University Clinic for Gynecology and Obstetrics, Skopje, North Macedonia

Objective: Nutrition has a significant role in perinatal
health, whereas body mass index is an indicator for measuring the nutritional status of adults. Furthermore, the picture
becomes wider if we add the gestational weight gain and
increased maternal age over 35. Therefore, we performed
our study to evaluate the association of gestational weight
gain, gestational body mass index and increased maternal age
on adverse perinatal outcomes.
Methods: Our study was a retrospective, cohort study,
which included 120 pregnant patients at the term of pregnancy in four months. The study was performed at the
University Clinic for Gynecology and Obstetrics in Skopje,
N. Macedonia. We examined the body mass index before and
during pregnancy, gestational weight gain status, and maternal age. All authors have no conflict of interest in this study.
Results: The analyses showed that adverse perinatal outcomes had a significant negative association with pre-gestational and gestational body mass index, gestational weight
gain, and increased maternal age (Correlation coefficient
r=0.25), p=0.03, 95% Confidence interval for R=0.014 to
0.47. Maximum adverse perinatal outcomes were present in
women over 35 years of age, weight gain over 16 kg, and gestational body mass index over 27.
Conclusion: In our study, we concluded that gestational body
mass index, gestational weight gain, increased mother age are
strongly associated with adverse perinatal outcomes.
Therefore, we advise pregnant women to consult their physician or dietitian before getting pregnant. It is essential to
obtain: a body mass index of 20–24, have a healthy lifestyle,
regular exercises, and a healthy diet before and during pregnancy to avoid adverse perinatal outcomes as much as possible.
Keywords: Gestational weight gain, body mass index,
increased maternal age, adverse perinatal outcome.
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PP-06
Complicated monochorionic pregnancies in a
public maternity at Buenos Aires city
Miguel Huespe, Rubén Luca, Daniela Gil,
Armando Goldman, David Oyahmburu
Francisco Santojanni Hospital, Buenos Aires, Argentina

Objective: To describe the incidence of typical complications of monochorionic pregnancies treated in a fetal medicine clinic.
Methods: It is a retrospective descriptive study. All patients
with monochorionic pregnancies who attended the fetal
medicine clinic of Santojanni Hospital between January 2017
and December 2021 were included. The diagnosis of chorionicity was established with the T sign until week 16 and, in
cases of patients with late prenatal control, with an intertwin
membrane thickness of less than 2 mm. From week 16th, the
patients were scheduled for control every two weeks to perform obstetric and doppler ultrasound with an evaluation of
the peak systolic velocity of the middle cerebral artery (PSMCA) to detect typical complications of monochorionic
pregnancy: selective fetal growth restriction (sFGR), twinto-twin transfusion syndrome (TTTS), twin anemia-polycythemia sequence (TAPS) or twin reversed arterial perfusion sequence (TRAP). For the diagnosis of TTTS, a maximum vertical pocket of amniotic fluid less than 2 cm in one
fetus and greater than 8 cm in the other was considered, and
the corresponding Quinteros stage was also established. For
the diagnosis of TAPS, it was considered that in one fetus the
PS-MCA should be less than 0.8 cm/second and in the other
greater than 1.5 cm/second. The diagnosis of selective sFGR
was made when the estimated fetal weight discordance was
greater than 25% and the smaller co-twin had a weight lower
than 10 percentile or increased resistance in the umbilical
artery. Deaths of one or two twins after 12 weeks were also
included.
Results: Between 2017 and 2021, a total of 110 patients with
multiple pregnancies were assisted at the fetal medicine clinic.
Fifty (45.45%) had a monochorionic placenta (45 monochorionic diamniotic pregnancies, 3 monochorionic monoamniotic
pregnancies, and 2 dichorionic triamniotic pregnancies).
During follow-up, at least one complication typical of monochorionic pregnancy was diagnosed in 42% of cases. Selective
FGR was diagnosed in 26%, TTTS in 6%, and TAPS in 4%.
In 8% of the cases, all fetuses died: one at 12.2 weeks, another
at 16.2 weeks, a late abortion in a dichorionic triamniotic pregnancy with TTTS, and at 29 weeks due to type 3 sFGR. The
most frequently diagnosed sFGR was type 1, in 76.9% of cases.
There were no cases of TRAP. The fetal mortality rate in
uncomplicated monochorionic pregnancies was 6.9% and in
complicated ones 11.36%.

Abstracts

Conclusion: We had a high proportion of monochorionic
pregnancies as well as a diagnosis of selective IUGR, compared with the bibliography. This could be because, as it is
maternity with fetal medicine care and high neonatal complexity, it receives referrals from other centers in the region.
A difference was observed between mortality rates in complicated and uncomplicated monochorionic pregnancies. The
care of these pregnancies must be performance by qualified
personnel in carrying out the studies and in the detection of
complications to provide adequate follow-up and timely
treatment or termination of the pregnancy.
Keywords: Twins, monochorionic.

PP-07
Conservative management of type I sacrococcygeal
teratomas with or without presence of a nutritious
vessel
Ariel Crespo-Garcia, Wildaliz Bello, Arisleyda Tejada-Mendez,
Orlando Mogena-Sanchez, Rhina Martinez,
Selene Venegas, Stephanie Rodriguez, Raul Sanchez,
Ramiro Diaz-Primera
Dominican Fetal Center, Santiago De Los Caballeros, Dominican Republic

Objective: Diagnosis, evolution and follow-up of cases of
sacrococcygeal teratoma for a timely decision of obstetric
resolution without requiring prenatal therapy.
Methods: A retrospective, single center study, reviewing
fetuses with diagnosis of type I sacrococcygeal theratoma in
altman classification, was conducted between 2018 and 2022.
All of them with sonography monitoring of cystic volume,
tumor volume to fetal weigth ratio and doppler ultrasound
every 2 weeks, between the 24–37 weeks of gestation.
Results: 3 fetuses were evaluated with a diagnosis of sacrococcygeal teratoma type I. 2 of them with net cystic component
(2/3, 66%) and one with mixed component (1/3, 33%) in addition to the presence of doppler nutritional vessel inside. 100%
of the cases (3/3) were able to reach term (37 weeks).
Performing surgery on the newborn for resection of the mass
at an average 5.6 days after birth (range 2–12 days), without
evident signs of cardiac sequencing or compartment syndrome.
Conclusion: this study supports considering the conservative
management of altman’s type I sacrococcigal teratoma, in
order to achieve at term delivery and postnatal surgical resolution, as there are no signs of fetal heart failure through continuous monitoring every 2 weeks from week 24 to week 36
ofgestation, regardless of the size of the tumoral cystic component.
Keywords: Sacrococcygeal teratomas, conservative management.

PP-08
Does cesarean section or preterm delivery
influence TGF-B2 level in human colostrum?
Bożena Kociszewska-Najman, Karol Taradaj,
Tomasz Ginda, Patrycja Kociołek, Elopy Sibanda,
Jacek Malejczyk
Department of Neonatology and Rare Diseases, Faculty of Health Sciences,
Medical University of Warsaw, Warsaw, Poland

Objective: Human colostrum (HC) is a rich source of
immune mediators that play a role in immune defences of a
newly born infant. The mediators include transforming
growth factor (TGF-β) which exists in three isoforms that
regulate cellular homeostasis and inflammation, can induce
or suppress immune responses, limit T helper 1 cells (Th1)
reactions and stimulate secretory immunoglobulin A (IgA)
production. Human milk TGF-β also decreases apoptosis of
intestinal cells and suppresses macrophage cytokine expression. The aim of the study was to determine the concentration of TGF-β2 in HC obtained from the mothers who
delivered vaginally (VD) or by caesarean section (CS), and to
compare the concentrations in HC from mothers who delivered at term (TB) or preterm (PB).
Methods: The concentrations of TGF-β2 were measured in
HC from 299 women who delivered in the 1st Department
of Obstetrics and Gynaecology, Medical University of
Warsaw: 192 (VD), 107 (CS), 251 (TB), and 48 (PB). In this
study, 56% of preterm pregnancies were delivered via CS.
The colostrum samples were collected within 5 days postpartum. TGF-β2 levels in HC were measured by the
enzyme-linked immunosorbent assay (ELISA) test with the
Quantikine ELISA Kit-Human TGF-2 (cat.no. SB250).
Results: Statistical significance between groups was calculated by the Student t-test using StatSoft Statistica 13 software.
The mean TGF-β2 concentration in patients who delivered
at term or preterm were comparable. The levels of TGF-2 in
HC were higher after preterm than term being 4648 vs. 3899
ng/mL (p = 0.1244). The delivery via CS was associated with
higher HC concentrations of TGF-2. The levels of TGF-2
were significantly higher in HC after CS than VD (7429 vs.
5240 ng/mL; p=0.0017).
Conclusion: The data from this study suggest: caesarean section was associated with increased levels of TGF-β2 in HC.
The increased levels of TGF-β2 in HC of women who delivered prematurely require further research. Early and exclusive breast-feeding by mothers after caesarean section and
premature births with colostrum containing high TGF-β2
levels may prevent the negative impact of pathogens which
often colonize the gastrointestinal tract and may reduce the
risk of chronic diseases in this group of patients.
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Keywords: Human colostrum, human milk, immune modulators; TGF-β, cytokines; health outcomes, chronic disease,
immunological outcome.

PP-09
Extragenital comorbidity as a high risk of severe
COVID-19 in pregnant women with unfavorable
perinatal outcome
Yasminur Turdybekova, Kamyshansky YK, Kopobayeva IL
Karaganda Medical University, Karaganda, Kazakhstan

Objective: Comparative clinical and morphological characteristics of the «mother – patient – fetus» system from highrisk pregnancy with extragenital pathology and SARS-CoV2 infection of mild and severe degree and without infection.
Methods: There were studied 95 placentas from women with
a positive PCR test result from a nasopharyngeal swab for
SARS-CoV-2 and clinical symptoms at 28 or more weeks of
gestation. The control group consisted of 114 placentas from
women with a negative PCR test for SARS-CoV-2 and no
clinical symptoms of infectious disease. Pregnancy of high risk
with extragenital pathology was registered in all cases in the
study groups. Inclusion criteria: diabetes mellitus, hypertensive
disorders, hypothyroidism, kidney disease, thyroid disease,
asthma, autoimmune disease, coagulopathy and infection of
pregnant women with COVID-19. The exclusion criteria:
multiple pregnancy, chromosomal infections or malformations
of newborns, acute inflammatory lesions of the placenta.
Sections were subjected to standard processing and staining
with hematoxylin and eosin according to the standard protocol. All cases were reviewed by two pathologists, which did not
know any information on pregnancy outcomes and clinical
data. Statistical analysis was performed using SPSS (v.25.00,
IBM Statistics, Armonk/NY, USA).
Results: Severe SARS-CoV-2 was characterized by extragenitalpolypathy in 82.0% of cases (32 women),it was in 2.2
times more than in the group with a mild course of SARSCoV-2 and in 2.7 times more than in the control group. Of
these, the prevalence of diabetes in the group with severe
SARS-CoV-2 course was 20.5% at type 1 diabetes mellitus
and 23.1% at type 2 diabetes mellitus, 30.8% at chronic arterial hypertension and 41.0% at obesity. Another extragenital
pathology in this group were detected in 43.5% of cases,
which is in 1.4 and 1.6 times more than in the group with
mild severity and in the control group, respectively.
Pregnancy-related diseases (gestational diabetes mellitus and
preeclampsia) were observed in 26.0% and 18.0% of cases,
respectively. For a mild degree, these indices were in 18.0%
and 16.0% of cases, respectively, and in the control group,
gestational diabetes mellitus and preeclampsia were regis-
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tered in 16.0% and 6.0% of cases, respectively. Neonatal
asphyxia occurred in 38.5% of cases in the group with severe
COVID-19, which is almost in 2 times more than in the
group with a mild course and in the control group. The
number of children with intrauterine growth retardation was
23.2% for the group with a severe course, which is in 3 times
more than in the group with a mild course and 1.5 times
more than in the control group. Macrosomia in groups with
severe and mild course was registered 2 times more often
than in the control group. Cases of antenatal death and
neonatal death in the mild course group and in the control
group occurred with the same frequency. In the group with
a severe course, these indices were in 2.8 and 2.9 times higher. Acute hypoxic damage of the placenta was detected in
74.0% of cases in the group with severe COVID-19, it was
in 2.9 and 5.3 times more than in the group with mild course
and in the control group. Chronic hypoxic damage of the
placenta was presented as maternal vascular malperfusion,
fetal vascular malperfusion was focal and diffuse. Combined
and cross-over damage of the placenta in the group with
severe course was observed in 74.4% of all studied placentas,
which was in 2.6 times more than in the group with mild
course, and in 4.0 times more than in the control group.
Conclusion: We believe that induced by COVID-19 is a
predisposing background condition and the result of adverse
conditions in the antenatal period, which increases the vulnerability of the nervous and cardiovascular systems of the
fetal body in postnatal life. Childbirth and the transition
from intrauterine to independent existence are a stress factor
for the fetus and newborn, and against the background of an
existing infection in the mother, they can cause a breakdown
in compensatory-adaptive processes, which leads to both
episodes of sudden neonatal asphyxia and post-natal collapse
of the vascular and respiratory systems. In the accordance
with the results of our work, the relationship between the
clinical severity of the course of the maternal condition and
the condition of the fetus was revealed, which suggests that
the pathophysiological mechanisms of hypoxic damage are
caused by perfusion disorders on the part of the mother.
Keywords: Placenta, pregnancy, COVID-19, morphological
damage.

PP-10
Heart disease in pregnancy. A descriptive study in
a Colombian population from 2004 to 2008
Pablo Galvis, Angela Acevedo, Juan Correa, Karl Torres
Unidad De Medicina Maternofetal NORFETUS, Cúcuta, Colombia

Objective: Heart disease in pregnancy is a serious health problem, and although its incidence ranges between 0.2–0.4%, it

Abstracts

can represent the leading cause of non-obstetric maternal
mortality. This entity is the most frequent in Western countries; In contrast, heart diseases of rheumatic origin are the
most prevalent in developing countries (5.9%). In recent
years, there has been a trend towards an increase in the
prevalence of heart disease in the pregnant population due to
cardiovascular risk factors such as Mellitus diabetes, hypertension and obesity. Evidence shows that pregnancy and
childbirth entail substantial physiological changes that
require adaptation of the cardiovascular system. These
changes, well tolerated in pregnant women without heart disease, expose women with cardiovascular disease to significant
risks. Therefore, our objective is to describe the cases managed in 2 health institutions in Colombia (Cardiology Service
of Hospital San José-Bogotá and NORFETUS MaternalFetal Medicine Unit-Cúcuta) and also to report their statistics.
Methods: A descriptive, retrospective study was carried out
with the clinical histories of the cardiology service at the
Hospital de San José and at the perinatology service of the
Maternal Fetal Medicine Unit NORFETUS (Bogotá and
Cúcuta respectively) from 2004 to 2008, where 66 pregnant
women diagnosed with heart disease were found and met the
inclusion criteria of the study.
Results: The most frequent heart diseases were: 56% congenital (37 cases), 35% acquired (23 cases) and 9% others (6
cases) (cardiac arrhythmias and peripartum cardiomyopathy
were included in this group). Among the findings with the
highest incidence that represented heart disease according to
its cause, it was shown that septal defects were predominant
in congenital heart disease, 27% corresponded to atrial septal defect (10 cases) and 22% to interventricular septal defect
(8 cases); while in the group of pregnant women with
acquired heart disease, the most frequent finding was the
mitral valve disease with 65% (15 cases); and finally, the most
frequent finding in the group of other disorders was arrhythmias, which represented 83% (5 cases). It was found that the
age group of mothers with the highest frequency of heart
disease ranges from 16 to 25 years, representing 43% (29
cases). Parity was another relevant finding since 33 cases
(50%) corresponded to primiparous mothers, 17 cases
(25.75%) to second pregnant women and 16 multi-pregnant
cases (24.2%). Among pregnant women with heart disease,
the percentage of prematurity was 49% (31 cases); 50% of
the neonates weighed between 2.500 and 3.500 grams.
Despite this, 90% of the neonates obtained a score >7 on the
Apgar test and only 2 cases of neonatal mortality (5%) were
found. The predominant route of delivery was cesarean section 70% (46 cases), followed by 24% for vaginal delivery;
gestational loss occurred in 4 cases (6%), a figure that turned
out to be much lower than the reviews reported in the inter-

national literature. Regarding surgical management, 19.7%
(13 cases) required prenatal intervention, while 4.55% of
pregnant women underwent surgery during pregnancy (3
cases).
Conclusion: Heart disease in pregnancy represents a great
problem for the pregnant woman and the fetus; according to
the risk classification, it can even result in maternal death
and/or the mother-fetus binomial. The most frequent heart
diseases found in our study population were septal defects
27% (18 cases) and mitral-aortic valve disease 37.9% (25
cases of the total). Despite the maternal-fetal risks of heart
disease associated with pregnancy, it was shown that the rate
of complications is low and the most predominant pathologies allow the pregnancy to be carried to a successful term.
Keywords: Pregnancy, congenital heart disease, acquired
heart disease.

PP-11
Hypothalamic hamartoma in a newborn: prenatal
diagnosis
Lapizaga Patricia, Beovide Daniel, Bottaro Soledad,
Birriel Florencia, Maciel Natalia, Bianchi Ana
Fetal Medicine Unit, Pereira Rossell Hospital Center, Montevideo, Uruguay

Objective: To present a clinical case of a newborn with a brain
tumor.
Case: A 28-year-old patient, with no significant personal
birth history, with a history of pregnancy and a previous
abortion. Early capture pregnancy, well controlled. Normal
first trimester routines and normal first trimester combined
screening, with low risk for chromosomal abnormalities
Morphostructural ultrasound in the second trimester of
pregnancy highlights the presence of micrognathia, right
microphthalmia and a solid homogeneous image of 26×19
mm at the brain level. The following studies were carried
out: Neurosonography showed a solid intracranial image at
the supratentorial thalamic level that displaced the midline
and caused a 12 mm dilatation of the left lateral ventricle.
The anterior horns are not visualized, nor the cavum of the
septum pellucidum, (CSP). Fetal echocardiogram detected a
congenital heart disease with an enlarged IVC with transposition of the great vessels. Normal amniotic fluid karyotype,
46 XX. In neurosonography and control ultrasound, the cranial perimeter grows at P 90 with a brachiocephalic shape,
the falx in the midline present but interrupted at the midlevel CSP absent, The displaced third ventricle, with normal-appearing cerebral hemispheres on the left and right,
altered in its middle sector, highlights a heterogeneous central image of approximately 33×27 mm with some internal
calcifications with abundant surrounding vascularization.
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Sylvian fissure only visible in the left hemisphere grade IV
(n), not visible in the right hemisphere, parieto-occipital fissure not visible. At the level of the posterior fossa: cerebellum 40 mm at P95 as usual, vermis present. Fourth ventricle
present, cisterna magna 3.7 mm, Willis polygon unfolded
and located around the central heterogeneous image.
Transfrontal plane: interhemispheric fissure present but separate, Transcaudate: absent caudate nuclei, absent CSP,
absent frontal horns, absent corpus callosum knee, increased
6.1 mm left subarachnoid space. Transthalamic: separate
thalami, foramen of Monro not visible, 3rd ventricle not visible, corpus callosum not visible, ventricular midline distance
not measurable, optic chiasm not visible. Transcerebellar
posterior interhemispheric fissure, tentorium cerebelli,
occipital lobes, s/p cerebellar hemispheres, s/p vermis In the
ultrasound evolution at 30 weeks of gestation, the following
assessments were made Abdominal perimeter 237 mm in
P10 Femur 57 mm in P50 Current estimated fetal weight of
1317 grams ±12% at P10 Arrhinous face, normal lower facial
mass, lens present. Placenta on the posterior face, normal
insertion, Grade II. Normal amniotic fluid. external genitalia. female sex Maternal laboratory tests and fetal infection
profile, thyroid profile were all normal. The patient is cared
for by a multidisciplinary team specializing in fetal medicine,
neonatologist, neurosurgeon, pediatric cardiologist, psychology, and palliative care. The approach of the service was fetal
brain tumor with congenital heart disease thinking about teratoma-type tumors by frequency She was born vaginally at
39 weeks and died before one hour of life. We proceed to
pathological anatomy hypothalamic hamarthoma which is a
rare alteration made up of neuroectodermal cells and can be
associated with other alterations of the nervous system. He
presented hypoplasia of the olfactory bulbs and tracts and
agenesis of the corpus callosum. Asymmetric cerebral hemispheres with a predominance of the right hemisphere. Bulky
hypothalamic tumor. Collapsed cerebral ventricles.
Cerebellum and trunk without alterations. These alterations
can be part of syndromes such as Pallister Hall or other
Syndromes such as hydroletalus orodigitofacial type IV
holoprosencephaly polydactyly, (pseudotrisomy 13) or skeletal dysplasias. The rest of the pathological anatomy presented multiple anomalies, right microphthalmia, right nostril
atresia, and right periauricular appendage. Congenital heart
disease with heart with double LV outflow tract that is the
dominant chamber, right atrioventricular valve with aortic
override in 20% Bicuspid aortic valve, preductal coarctation
of the aorta, wide IVC. Single umbilical artery with velamentous cord insertion.
Conclusion: And infrecuental case of brain tumor is presentes with determinate a early neonatal death.
Keywords: Brain tumor, hamartoma, syndromes.
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PP-12
Improving the quality of care in placenta accreta
spectrum reduces the environmental impact of a
complex surgery
Albaro José Nieto-Calvache, Monica Lisett Castaño-Tovar,
Sara Maria Aguilar-Ramos, Stiven Ernesto Sinisterra-Díaz,
Jesús Alberto Cabrera-Ceballos, Juliana Maya
Placenta Accreta Spectrum Clinic, Fundación Valle del Lili, Cali,
Colombia and Latin America Group for the Study of Placenta Accreta
Spectrum

Objective: Placenta accreta spectrum (PAS) disorder is a
condition that motivates the use of a large number of health
resources. Its relationship with massive bleeding and maternal mortality justifies the mobilization of a large number of
health professionals, the preparation of multiple physical and
technological resources in specialized hospitals, and the use
of long surgical times. The reduction in maternal morbidity
justifies the environmental impact that the use of these health
resources entails, but bearing in mind that most patients with
PAS have mild forms of PAS; as well as the greater training
of the medical groups in charge of managing these cases is
associated with fewer complications and less use of health
resources, we wonder if the environmental impact of a complex surgery as that required to treat PAS affected women
can be reduced by improving quality of care.
Methods: Taking into account the changes in the PAS management protocol in our institution in a period of 5 years and
the previous measurements on the resource use and clinical
results, we carried out a measurement of the environmental
impact of surgery for the management of PAS before (2015,
period 1) and after (2020, period 2) the organization of a specific group for the management of PAS (“PAS team”) with
the application of quality policies in the care of this condition. In period 1, all patients underwent the same management, including general anesthesia, prophylactic placement
of hypogastric arteries catheters and ureteral catheters,
reserve of 6 red blood cells units, total abdominal hysterectomy and availability of cell saver in surgical table. In period 2,
intraoperative staging was performed under neuraxial anesthesia, reserving endovascular aortic occlusion and ureteral
catheters for cases with low parametrial involvement or cervicotrigonal space fibrosis (less than 20% of cases). In this
period 2, only 4 units of red blood cells were reserved. For
the measurements, the emission factors values and conversion factor for each declared year in Colombia was used. In
2015 this factor was 401gCO2eq/kwh and in 2020 it was
168gCO2eq/kwh. For comparison purposes, the one corresponding to 2015 was taken as a measure.
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Results: In period 1, the carbon footprint attributable to surgery for PAS treatment was equivalent to 204.7 kilograms of
CO2, reducing to 62.7 kilograms of CO2 in period 2. The
greatest reduction was documented in the lower energy use
(76011 w/h in period 1 and 8715 w/h in period 2) by avoiding
the use of the fluoroscopy room (with consumption of 63,700
w/h) in the period 2.

Keywords: Pregancy, cornea; anterior chamber of the eye,
parturition, keratometry.

PP-14
Morphological patterns of placental
lesions

Conclusion: The optimization of the use of resources, individualizing the management of PAS according to the severity of the case, allows reducing the environmental impact of a
highly complex surgery.

L. M. Stabayeva, G. N. Imanbayeva, R. Zh. Nygyzbayeva,
O. A. Kostyleva, S. N. Zhuravlev

Keywords: Placenta accreta, environmental impact, carbon
footprint.

Objective: Identification of morphological patterns of placental lesions associated with preeclampsia.

PP-13
Pregnancy and the eye. Changes in morphology of
the cornea and anterior chamber of the eye in
pregnant woman
Karol Taradaj, Tomasz Ginda,
Bożena Kociszewska-Najman
Department of Neonatology and Rare Diseases, Faculty of Heath Sciences,
Medical University of Warsaw, Poland

Objective: The main goal of the study was to determine
whether uncomplicated pregnancy and natural labor exert
influence on the cornea and the anterior chamber of the eye.
Methods: The study included 114 eyes of 57 women in age
of 21–35 years old. Only patients in the physiological pregnancy and giving natural birth were recruited into study.
Prospective observative examination was performed. Patients
were diagnosed twice: in 36 HBD and 6 weeks after labor.
Using the Scheimpflug camera (Pentacam system) the following parameters were assessed: central corneal thick- ness
(CCT), keratometric parameters: flat (K1) and steep (K2),
astigmatism value and axis, anterior chamber depth (ACD),
anterior chamber volume (ACV) and anterior chamber angle
(ACA). The statistical analysis was carried out in the StatSoft
Statistica 13 program.
Results: CCT value is greater in the third trimester than in
6th week after the labour. ACD and ACA values are higher in
36 HBD than in the post-partum period but the difference is
not statistically important (p>0.05). K1, K2, cylindrical refraction error, axis of cylindrical refraction error do not change.
Conclusion: Authors claim that it is the result from an
increase in water retention in the corneal stroma as a response
to hormonal changes. The plasticity of the anterior chamber
seen before delivery can be a natural adaptive mechanism of
the female body, which counteracts the excessive increase in
intraocular pressure in the second stage of delivery.

Department of Pathology, Karaganda Medical University, Karaganda,
Kazakhstan

Methods: A retrospective morphological study of 355 placentas sent for histological examination in the period from
2015 to 2020 was carried out. During the analyzed period,
184 placentas from pregnancies with an established diagnosis
of preeclampsia and 171 placentas from pregnancies with a
physiological course were studied. Placentas from pregnancies with moderate and severe maternal anemia, diabetes and
gestational mellitus, Rh incompatibility, as well as intrauterine growth retardation, antenatal fetal death, multiple pregnancies, fetal malformations, premature detachment of normally located placenta and acute inflammatory diseases were
excluded from the study placental injury. Data are presented
as n (%) or mean ± standard deviation. Continuous variables
were compared using Student’s t-test (with a normal distribution of sample data) or non-parametric Mann-Whitney
test (with non-normal distribution of sample data).
Categorical variables were compared using a chi-square test.
Differences were considered statistically significant at p<0.05
Results: It has been established that preeclampsia is associated with a smaller mass, size and height of the placenta. As
morphological patterns associated with preeclampsia, such
histological signs of maternal vascular malperfusion, such as
infarcts, arterial atherosclerosis, etc., were identified.
Conclusion: The heterogeneity of clinical and histological
signs associated with both the physiological and pathological
course of pregnancy reflects the different gestational age of
the onset of the disease and the stage of development of the
adaptive capabilities of the placenta. Identification of morphological patterns associated with hypoxic damage to the
fetus allows us to identify a group of newborns with a high
risk of chronic hypoxic damage in the perinatal period and to
stratify the risk group in the postnatal period in order to
reduce infant morbidity and mortality.
Keywords: Placenta, preeclampsia, vascular malperfusion,
atherosclerosis, chorangiosis.
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PP-15
National importance of the maternal-fetal
medicine diagnostic network in the management
of monochorionic twin pregnancies
Orlando Mogena Sánchez, Ariel Crespo, Arisleyda Tejada,
Andhy Trinidad, Victor Espinal, Stephanie Rodríguez,
Jorge Pérez Wischnienski, Agustín Díaz Rodríguez,
Raúl Sánchez Jiménez, Ramiro Diaz Primera
Dominican Fetal Center, Santiago De Los Caballeros, Dominican Republic

Objective: To justify the importance of a national maternalfetal diagnostic network in the correct management of twin
pregnancies, potentially complicated.
Methods: The creation of a sole national network of maternal fetal medicine (Dominican Fetal Center), established in
2018, which following standardized protocols has allowed the
proper management of mono-mono twins and its complications in a timely manner, aiding with diagnosing conditions
that need NIPT or immediate postpartum treatment
Results: With prompt reference, the center was able to diagnose: 3 cases of conjoined twins, 6 cases of mono-mono
twins with cord entanglement, 8 cases of selective IUGR, 3
cases of TRAP sequence, 4 cases of TTTS. In all of the
cases, the evaluation per Maternal Fetal Medicine service
was every 2 weeks, with opportune treatment when needed.
Likewise for patients requiring multidisciplinary management after delivery for more complex pediatric cases such as
thoracopagus twins with a single cardiac structure.
Conclusion: According to Dominican Republic’s birth rate,
the number of complicated monochorial twin pregnancies
diagnosed by the Center was approximately 70% of the likely
existing cases in the country. The creation of a sole network of
maternal fetal medicine that is present in the country’s largest
cities, allows the standardized management for monochorial
twin pregnancies by experts, avoiding delayed diagnoses and/or
possible complications that could arise peri- and postnatally.
Keywords: Maternal fetal medicine, network.

PP-16
PAS diagnosis established prenatally is linked to
a less use of blood components
Néstor Pavón-Gomez, Gusmara Porras Rosales,
Luis Altamirano, Sergio Chamorro, Sugey Bravo Cabrera,
Karen González, Amparo Morales, Rita López, Juliana Maya,
Stiven Sinisterra, Albaro José Nieto-Calvache
Hospital Bertha Calderon Roque, Managua, Nicaragua

Objective: Placenta accreta spectrum (PAS) is a condition
related to massive hemorrhage and poly transfusion. Care of
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affected patients in experienced centers, where trained interdisciplinary groups work, is recommended. However, to achieve
the participation of these expert groups, it is essential to have a
prenatal diagnosis that allows patient to be guided toward
appropriate care. The frequency of PAS not diagnosed before
laparotomy is variable, but can be as high as 50%. Among the
factors that contribute to the low performance of the US to
establish the prenatal diagnosis, are the difficulties to train specialist in the identification of PAS cases, the absence of centers
with a high influx of affected patients in many regions, the lack
of feedback between the centers that carry out the diagnosis and
those who perform surgery. We describe the clinical results of
the patients admitted and managed as PAS cases in a Central
American public hospital and its relation to having been able to
established the diagnosis prenatally.
Methods: A retrospective analysis with data gathered from
medical records was carried out, those files were found a
search that looked for patients with PAS treated at the Berta
Calderon Hospital in Managua, Nicaragua, between June
2017 and September 2021. The diagnostic criteria used were
those of FIGO. The population was divided into those who
had a PAS prenatal ultrasonographic diagnosis and who were
taken to surgery for that diagnosis (Group 1) and those
patients whom the diagnosis of PAS was unknown, the disease being identified at the time of caesarean section, that was
due to other obstetric condition (Group 2).
Results: During the study period, 103 cases of women with a
histological and/or clinical diagnosis of PAS were found during
the search. Fifty-one patients had a prenatal ultrasonographic
diagnosis of PAS (Group 1) and 52 were unaware of this diagnosis before laparotomy (Group 2). The clinical results of both
groups showed a lower transfusions frequency in Group 1
(56.9% vs 96.1% in Group 2), as well as the use of a lower number of red blood cell units (RBCU) received by the ones that
required transfusions (median 1 [IQR 0–4] vs 3 [IQR 2–4] in
group 2). The frequency of 4 or more RBCU transfusion was
also lower in group 1 (29.4% vs 46.1% in group 2). Group 1
also exhibited a non-significant trend toward less volume of
blood loss (1000 mL [IQR 750–2000] vs 1500 mL [IQR
1200–1800]), less requirement for pelvic packing with compresses for bleeding control (1.9% vs 7.7%), surgical reinterventions (11.8% vs 17.3%) and surgical site infection (1.9% vs
3.8%) than Group 2. In a significant percentage of patients, the
histological diagnosis was not available because the surgical
piece was not processed by pathology department.
Conclusion: Establishing a prenantal diagnosis of PAS is
related to a lower frequency of transfusions. We observed a
high frequency of prenatal diagnostic failures of PAS. It is a
priority to improve prenatal detection of this disease.
Keywords: Placenta accreta, prenatal diagnosis, blood components, transfusions.
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PP-17
Pharmacovigilance of COVID-19 vaccines in
pregnant and lactating women in Portugal
and Europe
Ana Marta Silva, Inês Ribeiro-Vaz, Renato Ferreira-Da-Silva,
Ricardo Cruz-Correia, Jorge Polónia
Oporto Pharmacovigilance Unit of Infarmed, Faculty of Medicine of Porto,
Oporto University, Porto, Portugal

Objective: The pandemic caused by SARS-COV-2 led to
challenges in diferente áreas. In obstetrics, pregnancy surveillance and childbirth assistance in a pandemic context stand out
related to risks of the infection and of vaccination during pregnancy and breastfeeding. SARS-COV infection may be more
severe during pregnancy particularly in women with obesity,
hypertension, diabetes and cardiac disorders. Even the risk to
the foetus is not clear. In our country as in the rest of Europe
vaccination particularly with Pfizer (Cominaty), Moderna
(Spikevax) or AstraZeneca (Vaxzevria) has been advised for
women during pregnancy and breastfeeding. Our aim was to
characterize the notifications of suspected Adverse Drug
Reactions (ADRs) of the vaccines against Sars-Cov-2 administered during pregnancy and breastfeeding that were received in
the Portuguese Pharmacovigilance System and to compare
them with those reported in the rest of Europe.
Methods: We evaluate retrospectively the reported data of
adverse drug reactions (ADR) to vaccines against Covid-19 in
pregnancy and breastfeeding to the European and National
Pharmacovigilance Systems from VigiBase, between
December 2020 and December 2021. Reports were grouped
into exposure in pregnancy with adverse drug reaction. Of
the cases of exposure during pregnancy with an adverse reaction to the vaccine, the frequency of the adverse reaction was
analysed by Preferred Term (Coding MedDRA). Regarding
the characterization of pregnant women, the analyses performed were the median age of pregnant women.
Results: Estimate of vaccinated pregnant or breastfeeding
women was 86% and 74% respectively in Portugal and
Europe. Percentage of ADR in pregnant women or breastfeeding was 0.14% (n=104) and 0.21 % (n=9022) respectively in Portugal and Europe that were considered serious in
0.04% and 0.11% respectively. Similar contribution for
these figures was similar among the different vaccines.
Abortion/Stillbirth/Foetal death/premature accounted in
Portugal for 13% and 52% and in Europe for 20% and 38%
respectively of the total ADRs and of the serious ADRs.
Mean age of women with serious ADRs was 33.7 years
(Portugal) and 34.3 years (Europe). The plausibility of the
causal relation between vaccines and ADRs was considered
as possible in almost all cases.

Conclusion: In both Portugal and Europe the incidence of
total and serious ADRs attributed to the vaccines against
Sars-Cov-2 in pregnant or breastfeeding women was relatively low. However despite their rarity since they can assume
high relevant clinical severity it is still justify a constant monitoring and close surveillance of the vaccination in that group
Keywords: Adverse drug reactions (ADRs), vaccines against
Sars-Cov-2, pregnancy and breastfeeding.

PP-18
Prenatal diagnostic of vein of Galen aneurysm:
prenatal and postnatal management
Eugenia Rodríguez, Juana Estévez, Agustin Díaz,
Raúl Sánchez, Orlando Mogena, Janna Pérez Henriquez,
De León Virginia Berras, Morel Ortiz Ramón,
Rayner Rodrigo, Stephanie Rodríguez, Ramiro Díaz Primera
Hospital General Plaza de la Salud, Santo Domingo, Dominican Republic

Objective: Multidisciplinary diagnostic and management of
a term fetus with vein of Galen aneurysm in the prenatal and
postnatal state.
Case: 32yo G4P3013 without any past medical history. With
2 previous ultrasounds (sono) that did not report any fetal
anomalies. At 37 weeks of GA sono was repeated, that
showed a brain mass, suggestive to hematoma, and was transferred to our MFM unit, repeated sono in out institution
showed a big, irregular, anecoic structure, supratentorial. It
extends from the splenius of the corpus callosum above the
cerebellum to the bony skull. The Doppler study shows a
turbulent and pulsatile flow suggestive of an aneurysmal malformation of the vein of Galen. No signs of compromised
cardiac output
Results: A male newborn was obtained by cesarean section
scheduled at 39 week of GA, with adequate weight for gestational age. Apgar 9–10/10. Weight: 7lbs 8oz. Ballard 39
weeks complicated neonatal transitional period, presenting
at 48 hours of life, generalized tonic-clonic seizures and high
blood pressure levels, for which he was admitted, remaining
12 days in neonatal intensive care unit. A transfontanellar
ultrasound was performed results favor of hemorrhage brain
grade II. Echocardiogram reporting patent foramen ovale
with no other pathological findings. Computerized axial
tomography was performed, reporting a probable aneurysm
of the vein of Galen. At 2 months of life, a diagnostic cerebral arteriography of 6 vessels was performed, showing a
mixed plexiform arteriovenous malformation with a fistulous
component of the vein of Galen with a true double carotid
aneurysmal reservoir of the vein of Galen and internal cerebral vein with a diameter of 6–8 cm long, nourished by collateral and terminal branches of the bilateral anterior cere-
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bral artery and the bilateral vertebrobasilar system. Its
venous drainage towards the straight sinus and Galen’s vein,
where an aneurysmal dilation of the straight sinus is evident.
Using roap mapping, microguiding and microcatheter, two
microcatheters are placed over the aneurysmal bleb. A total
of 9 endovascular devices are deposited through which
heparin is administered, obtaining a great decrease in flow
towards the aneurysmal reservoir with an 80% occlusion of
the channeled vessel.
Conclusion: The timely diagnosis and multidisciplinary
management of cases of fetuses with vein of Galen malformation without signs of cardiac output involvement, represents
an opportunity for treatment in developing countries, with
good postnatal survival results.
Keywords: Vein of Galen aneurysm, prenatal diagnosis.
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Prenatal screening for congenital malformations in
pregnant women with low income in North
Santander, Colombia from 2016 until 2020
Galvis P1, Acevedo A2, Correa J2, Torres K2
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Unidad De Medicina Maternofetal NORFETUS, Cúcuta, Colombia;
Universidad de Pamplona Facultad de Salud, Pamplona, Colombia
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Objective: Congenital anomalies are defined as structural or
functional anomalies that occur during intrauterine life.
They can affect around 2–4% of all newborns. These anomalies also represent 7–8% of the main cause of global mortality in kids under one year of age. It is estimated that in Latin
America approximately 1 out of 10 mortalities in kids under
five years of age are caused by these disorders. Thus, congenital anomalies can be the result of genetic disorders, environmental and multifactorial causes. For this reason, the aim of
this study is to describe and quantify the presence of congenital malformations in a low-income population.
Methods: From 2016 to 2020 North of Santander’s governor started a program called Early Surveillance and
Management of Congenital Malformations. In conjunction
with the scientific and technological support of NORFETUS, scientists were able to help diagnose congenital malformations in patients with low income and difficult access to
health care. In this period, 1.216 ultrasound screenings were
conducted in women with no prior conceptional studies. The
abnormalities were classified by the affected systems such as
the cardiopulmonary system, the Central nervous system, the
genitourinary system, the digestive system-the abdominal
wall, as well as other malformations.
Results: Among the 1216 ultrasound studies that were conducted, 224 congenital malformations were found. These
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cases represented 18% of the total screened population. Out
of the total diagnosed malformations, 33% were genitourinary malformations (76 cases), 21% were cardiopulmonary
malformations (47 cases), 20% were other malformations
such as placenta and amniotic fluid abnormalities (45 cases),
19% were central nervous system malformations (42 cases),
and 6% were gastrointestinal system malformations (14
cases). Furthermore, some of the fetuses (10 cases in this
study) had more than one congenital malformation that were
found with the ultrasound.
Conclusion: According to the results of the present study,
the congenital malformations screened represented 18% of
the total population (1216 pregnant women), these results
represent a figure that exceeds the records found in the international medical literature. The genitourinary followed by
cardiopulmonary alterations were the most affected systems.
Unlike the study carried out in Mexico by Lopez Tamanaja
et al. (2019), who mentioned a greater presence of malformations in the face and neck. Then followed by those of the
digestive system. This study also contrasts with the results
mentioned in a study conducted by Sady Novoa et al. in Cuba
(2020), where the group of most frequent malformations was
those of the cardiovascular system followed by those of the
central nervous system. Despite what was concluded in a
Spanish study led by Ares et al. (2018), where it is described
that there is no relationship between the socio-economic
level and the number of live births with congenital malformations, data from this stu
Keywords: Congenital malformations, low income, ultrasound.

PP-20
Deficit Iodine in pregnant attended the obstetric
consultation, Hospital Maternidad Nuestra Señora
de la Altagracia
Paola Isabel Dsla Gomez, Luis Miguel Escaño,
Amaury Guillen
Hospital Docente Universitario Maternidad Nuestr Senora de la Altagracia,
Santo Domingo, Distrito Nacional, Dominican Republic

Objective: To show that iodine deficiency in pregnant
patients in the Dominican Republic is high.
Methods: Type of study: a cross-sectional observational
study with prospective evidence was carried out.
Results: Of the 200 patients 83 for the 41.5%have iodine
deficiency, despite the daily consumption of foods that are
important sources of iodine (salt, marinades, fish, etc.).
Iodine deficiency was present during all quarters with 36%
in the first quarter.

Abstracts

Conclusion: 41.5% of the 200 patients investigated iodine
deficiency in the urine. Hypertensive disorders were the most
frequent personal history in 17%. The study included 15
patients with carbohydrate disorders (type 1, 2 and gestational diabetes mellitus) of which 11 corresponding to 73.3%
were iodine deficiency, increased maternal and fetal morbidity and mortality. The diet includes the consumption of foods
that contain iodine such as iodized salt, deep-sea fish.
Keywords: Iodine deficiecy, hypothyroidism, pregnancy,
iodine.

PP-21
The influence of cone height after loca
cervical pre-invasive treatment on preterm
birth
Goran Dimitrov, Elena Dzikova, Ana Daneva Markova,
GligorTofoski, Irena Aleksioska
University “St. Cyril and Methodius”, Medical faculty, University Clinic
for Gynecology and Obstetrics, Skopje, North Macedonia

Objective: As it is known, cervical insufficiency is one of the
causes of preterm birth. Thus, cone height may be a possible
risk of subsequent preterm delivery. This study aimed to
determine this risk after excisional or destructive cervical
preinvasive treatments.
Methods: Our retrospective cohort study included 1651
patients. CO2 laser vaporization treatment included 175
patients and cold knife conization 1476 women. Sixty-four of
them became pregnant after the procedure. We investigated
the relationship between cone height and subsequent
preterm delivery. We used the logistic regression analysis
and Cox proportional hazard modeling statistical analysis. All
authors have no conflict of interest in this study.
Results: Women with cone height of at least 10 mm had a
higher rate of preterm delivery (5 of 23 versus 1 of 41,
p=0.01). A statistically significant relationship existed in three
variables: cone height of at least 10mm, duration of pregnancy, and possible occurrence of preterm delivery (odds ratio
11.1, p=0.05) between the women treated with CO2 laser
vaporisation and the risk of preterm delivery and duration of
pregnancy.
Conclusion: Cold knife conization with cone height of at
least 10 mm, is an independent risk factor for preterm birth
in the subsequent pregnancy. On the other hand, the CO2
laser vaporisation itself is not a risk factor for this condition.
Keywords: Cone height, cervical conization, CO2 laser
vaporization, preterm birth.

PP-22
The role of shared risk factors for COVID-19 and
preeclampsia: an observational study
Berta Serrano, Erika Bonacina, Pablo Garcia-Manau,
Mireia Armengol-Alsina, Paula Garcia, Itziar Garcia,
Manel Mendoza, Nerea Maiz, Anna Suy, Elena Carreras
Vall d’Hebron Barcelona Hospital Campus, Barcelona, Spain

Objective: The association between preeclampsia (PE) and
COVID-19 is under study. Previous publications have
hypothesized the existence of shared risk factors for both
conditions or a deficient trophoblastic invasion as possible
explanations for this association. The primary aim of this
study was to examine baseline risk factors measured in the
first-trimester combined screening for PE in pregnant
women with COVID-19 versus the general population. A
secondary aim of this study was to compare risk factors
among patients with mild and severe COVID-19.
Methods: This was an observational retrospective study
conducted at Vall d’Hebron Hospital Campus (Catalonia,
Spain). Study patients were 231 pregnant women undergoing
the first-trimester screening for PE and positive for SARSCoV-2 between February 2020 and September 2021. The
reference cohort were 13,033 women of the general population from 6 centers across Catalonia from May 2019 to June
2021. Based on the need for hospitalization, patients were
classified in two groups: mild and severe COVID-19. Firsttrimester screening for PE included maternal history, mean
arterial blood pressure (MAP), mean uterine artery pulsatility index (UtAPI), placental growth factor (PlGF) and pregnancy-associated plasma protein-A.
Results: The proportion of cases at high risk for PE was significantly higher amongst the COVID-19 group compared
with the general population, (19.0% and 13.2%, respectively;
p=0.012). When analyzing risk factors for PE individually,
women with COVID-19 had higher body mass index (BMI),
higher but clinically doubtful UtAPI, higher incidence of
chronic hypertension, and there were fewer smokers. PlGF
values did not differ significantly between both groups.
Moreover, in women with severe COVID-19, as compared
with mild COVID-19, BMI and MAP were significantly higher, whereas PlGF and UtAPI did not differ significantly.
Conclusion: In patients with COVID-19, there was a higher proportion of women at a high risk for PE at the firsttrimester screening than in the general population, mainly
due to maternal risk factors, rather than placental signs of a
deficient trophoblastic invasion. Likewise, the proportion of
women showing high risk for PE tended to be greater
amongst those with severe forms of COVID-19 due to
maternal risk factors only.
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Keywords: Preeclampsia, screening, PlGF, uterine artery
Doppler, first trimester, risk factors, COVID-19, SARS-CoV-2.

PP-23
Uterine rupture secondary to cornual ectopic
pregnancy in the third trimester. Case report
Stephanie Viroga, Josefina Tarigo, Santiago Artucio,
Florencia Rodriguez, Pilar Martínez
Centro Hospitalario Pereira Rossell, Montevideo, Uruguay

Objective: Interstitial pregnancy is a subclassification within
ectopic pregnancies with low frequency and high morbidity
and mortality, where the product of pregnancy is implanted
in the intramural fragment of the tube. Most of the reported
cases happens during the first trimester, and its natural evolution is the rupture, which leads to massive hemorrhage due
to high vascularization. Considering this fact, there are few
reports of interstitial pregnancies in the third trimester. In
the current case report we present a pregnancy of 32 weeks
of gestational age complicated by a uterine rupture secondary
to an interstitial pregnancy
Case: 32-year-old patient. Cocaine and PBC user, in abstinence since the first trimester of pregnancy, psychiatric treatment for depression that she abandoned. Laparotomy appendectomy. Syphilis diagnosed 8 years ago, with complete treatment. Carrier of high-grade cervical dysplasia diagnosed in current pregnancy. 6 pregnancies, 4 vaginal deliveries, 2 normal
weight terms, 1 stillbirth at 29 weeks due to syphilis, 1 early
spontaneous abortion, 1 left ectopic pregnancy with laparoscopic salpingectomy. Blood group A Rh+. Patient referred
from the interior of the country (Tacuarembo) due to a fetal
diagnosis of omphalocele and myelomeningocele at 23 weeks,
to the high-risk obstetric polyclinic of the CHPR. As pregnancy complications, she presented a lower urinary tract infection
at 24 weeks with complete treatment and good response, she
threatened preterm labor at 28 weeks that required admission
to the CHPR inpatient ward, where she received antenatal corticosteroid therapy. During the fetal assessment, obstetric ultrasounds with Doppler study, fetal echocardiogram, neuroscan,
fetal MRI are requested, from which the following is concluded: Lumbosacral myelomeningocele associated with a small
posterior fossa with significant descent of the cerebellar tonsils,
compatible with CHIARI T2 malformation . Mild bilateral
supratentorial ventriculomegaly. Homogeneous placenta, it is
low and anterior, impressing occlusive. Severe oligoamnios.
Good maternal-fetal hemodynamic profile with increased
maternal resistance. Doubts arise from the assessment regarding the location of the pregnancy since there is no evidence of
myometrial tissue surrounding the product of pregnancy.
During the analysis of the situation and until the location was
defined, an expectant and vigilant behavior was decided on
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maternal and fetal health. At 32 weeks of gestational age, she
presents a sudden picture of severe abdominal pain, predominantly in the right hemiabdomen, nausea and vomiting,
absence of fetal movements. No genitorrhea or hydrorrhea.
Restlessness, blood pressure 70/40, heart rate 120 bpm.
Mucous skin paleness. Abdomen, pain on superficial and
deep palpation predominantly in the right abdomen, without
parietal contracture. Normal fetal heartbeat, 2 uterine contractions in 10 minutes, vaginal examination, cervix closed.
With a diagnosis of acute abdominal pain with hemoperitoneum, probable uterine rupture with hemodynamic instability, it was decided to perform an emergency exploratory
laparotomy. Intraoperatively, massive hemoperitoneum of
bright red blood and clots are confirmed. In the anterior
uterine face, lateralized to the right, a sector of anfractuous
vessels that bleed spontaneously and actively. At the level of
the uterine fundus towards the posterior face, a break in the
continuity of the uterine wall. A live newborn was obtained
at 32 weeks and was admitted to the ICU due to prematurity
and a previously diagnosed pathology. A hysterectomy was
performed as necessary. Postoperatively, the patient presented functional ileus with good evolution. Pathology reveals:
right cornual interstitial pregnancy with rupture of the uterine wall. Neck with a high-grade squamous intraepithelial
lesion (CIN2-CIN3).
Results: As previously mentioned, cornual pregnancy has a
low incidence. Risk factors are common to tubal ectopic
pregnancy, among which we highlight a history of previous
ectopic pregnancy with salpingectomy, as presented by our
patient, tubal adhesions, history of pelvic inflammatory disease, the use of intrauterine devices as a contraceptive
method, as well as previous surgeries at the tubal level.
Additionally, our patient has a history of appendectomy,
which favors adhesions at the pelvic level. Clinically, ectopic
pregnancy presents with a picture characterized by amenorrhea, metrorrhagia and abdominal pain. The classic presentation of cornual pregnancy does not differ from those
exposed, with the exception that given the anatomy of the
uterine horn -greater compliance than the tube and greater
irrigation- it can progress silently even until the beginning of
the second trimester of pregnancy. 2.1.5 The clinical presentation of uterine rupture can vary depending on the site.
Abdominal pain with/without hemodynamic changes, constant accompanied by signs of intra-abdominal hemorrhage hypotension, tachycardia, increased abdominal perimeterare complete signs and symptoms of uterine rupture.
However, the degree, character, and location of the pain are
often variable, and the signs and symptoms of intra-abdominal hemorrhage may be subtle. Acute abdominal pain is the
main sign of antepartum uterine rupture, as it happened in
our case. Bradycardia, sometimes preceded by variable or
late decelerations, is the most common clinical manifestation
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of uterine rupture. However, no fetal heart rate pattern is
pathognomonic for rupture, and fetal heart rate changes
alone are not helpful in detecting or excluding rupture. In
the reported case, the fetal heartbeats remained at a normal
rate. No previous cardiotocographic record was achieved
given the urgency of the case. Uterine tenderness, cessation
of contractions and/or change in the shape of the uterus are
other frequent symptoms. Bleeding tends to be heavy when
the cervix and upper vaginal wall are involved. Hematuria
may occur if the rupture extends into the bladder. 6 The
reported case was asymptomatic until the moment of uterine
rupture, being previously diagnosed by ultrasound and MRI.
Conclusion: Interstitial ectopic pregnancy is extremely rare,
it is a difficult diagnosis to establish due to the non-specific
clinical picture at the beginning and the low radiological sensitivity that it offers at a higher gestational age. Although the
routine treatment consists of cornual resection or hysterectomy, there are exceptional cases where expectant management
can be offered knowing that there is a high risk of hemorrhage, uterine rupture and death of the binomial..
Keywords: Interstitial ectopic pregnancy.
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Villoglandular-type adenocarcinoma of the cervix
during pregnancy: a case report
Nozar Fernanda, Tarigo Josefina, Viroga Stephanie,
Bellin Gabriela, Artucio Santiago, Pérez Alexis
Centro Hospitalario Pereira Rossell, Montevideo, Uruguay

Objective: About 1% to 3% of cervical cancers are diagnosed during pregnancy, or in the first 12 months postpartum. Whether or not pregnancy is capable of accelerating
cancer progression is still controversial. Villoglandular adenocarcinoma of the cervix, (VGA) is rare, it usually presents
at younger ages than other adenocarcinomas, with a higher
incidence around 30 years of age, and with a favorable prognosis. It has little capacity to generate distant metastases, and
does not usually associate with vascular or lymphatic involvement. We present the case of a pregnant patient diagnosed
with villoglandular adenocarcinoma of the cervix.
Case: Diagnosis is made at week 34 of pregnancy, confirmed
by colposcopy biopsy. It was decided to terminate the pregnancy at week 35 of gestational age, by cesarean section with
radical hysterectomy and lymphadenectomy. The surgery
was carried out without incidents, and the patient was discharged with good clinical evolution.
Conclusion: Villoglandular adenocarcinoma of the cervix
corresponds to a well-differentiated variant of cervical adenocarcinoma, with a good prognosis. Few cases have been
reported in pregnant patients, usually presenting as macro-

scopically polypoid or papillary cervical masses. Treatment
can range from surgical conization, trachelectomy or even
hysterectomy. As reviewed in literature, the majority of cases
associated with pregnancy were treated by performing a
cesarean section followed by radical hysterectomy. We present the case of diagnosis in a patient with a 34-week gestation, with surgical resolution.
Keywords: Adenocarcinoma, cervical cancer, villoglandular
adenocarcinoma, pregnancy, cancer in pregnancy.

PP-25
Prevalence and epidemiological behavior of
COVID-19 in pregnant women in a Maternal-Fetal
Medicine Department
Berenice Velazquez Torres, Alberto Arriaga López ,
José Antonio Ramírez Calvo, Dulce María Camarena
Cabrera, Juan Manuel Gallardo Gaona, Diana Yazmin
Copado Mendoza, María José Rodríguez Sibaja,
Sandra Acevedo Gallegos
Departamento de Medicina Materno fetal del Instituto Nacional de
Perinatología, Mexico City, Mexico

Objective: To determine the prevalence and the epidemiologic behavior of the COVID-19, in pregnant patients in the fetalmaternal medicine department of the National Perinatology
Institute in Mexico.
Methods: An observational, descriptive transversal and
retrolective study was carried out and non-probabilistic sampling for consecutive cases. All pregnant women who came to
the fetal-maternal medicine department of the National
Perinatology Institute in Mexico, positives for COVID-19,
during the period between April 1st, 2020, to May 31st,
2021, were included.
Results: Institutional prevalence was 40.35%, 277 per 1000
pregnant women. While in the Maternal-Fetal Medicine
Department had a prevalence of 27.89%, maintaining the
institutional prevalence since 279 positives per 1000 patients,
it should be noted that, like many medical services, we were
the first contact for many of these patients due to what his
COVID-19 status was still undetermined and this favored
the contagion of the medical and paramedical personnel of
the department, even taking the protection measures. The
epidemic curve began on 04/22/2020 and it closed on
05/31/2021 encompassing 14 months. The highest contagion peak was during November-December 2020 (31.3%)
and a decrease was observed of the curve in the months of
June and October 2020, and April 2021. There were 35 cases
of pregnancy loss, 325 with a pregnancy that finish in delivery and 57 with a pregnancy in course. The median age was
30.4 years. The predominant symptom was headache with
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the 18.7%. and we found 113 positive newborns. Regarding
the lev.

gery. reporting poorly differentiated invasive adenocarcinoma invasive in gastric mucosa, clinical stage IV.

Conclusion: The prevalence observed in our hospital and
our department is within the average ranges reported in the
literature, since it ranges between 14 and 42%. The
Maternal-Fetal Medicine department is a clinical area in
which we are the first to evaluate pregnant patients together
with the emergency admission service, so the medical and
paramedical staff were extensively exposed to patients who
had not yet the test status, which favored contagion among
the staff. An increase in the frequency of pregnancy losses
was observed, which should be studied to see the contribution of SARS-COV2. The most frequently found sources of
contagion were a positive or suspicious family member, a
positive or suspicious coworker, and the use of public transportation, which at the time allowed us to emphasize the care
that we should all have in the face of all these possible sources
of contagion.

Conclusion: We present a case of an invasive poorly differentiated adenocarcinoma in gastric mucosa metastatic to the
ovary simulating a primary ovarian cancer.

Keywords: COVID-19, pregnancy, prevalence, epidemiologic behavior.

PP-26
Metastatic gastric cancer simulating a primary
ovarian cancer presenting during pregnancy.
A case report
Montserrat Malfavon-Farias, Gloria Jenny Salinas-Jimenez,
Graciela Noren-Madrigal, Rodrigo Ayala-Yañez,
Hector J. Borboa-Olivares, Maria Andrea Barbero-Ibarrola,
Mayra D. Gonzalez-Garza
American British Cowdray Medical Center , Mexico City, Mexico

Objective: Carry out a review of the literature on what has
been reported so far on the treatment and prognosis of this
rare disease and its presentation during pregnancy.
Case: A 38-year-old patient, gravida 2 abortion 1 (GIIAI)
coursing her second pregnancy with the diagnosed of a moderately differentiated adenocarcinoma compatible with primary ovarian cancer at 15 weeks of gestation. During pregnancy she received 6 chemotherapy cycles with carboplatin
and paclitaxel. Her pregnancy continues with no complications. Follow-up with growth curve and Doppler velocimetry
is maintained until week 34.4 where fetal weight is reported
in percentile 1 with Doppler velocimetry without alterations,
for which it is diagnosed with intrauterine growth restriction
(IUGR) type I. A caesarean section was performed. A right
ovarian mass of approximately 10 centimeters was identified
and it was reported as a endometroid carcinoma. At the end
of the puerperium, she was readmitted to complete the surgical approach with laparoscopic ovarian cytoreductive sur-
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Keywords: Krukenberg, chemotherapy, pregnancy, ovarian
tumors.

PP-27
Case report: polycythemia anemia syndrome in
monochorionic diamniotic twin pregnancy
Soledad Botaro, abriela Bellin, Andrea Legelen,
Camila Jeldres
Clínica Ginecotocológica A Centro Hospitalario Pereria Rossell, Montevideo,
Uruguay

Objective: present the clinical case of a monochorionic twin
pregnancy complicated with a TAPS sequence.
Case: Polycythemia anemia sequence (TAPS) is an exclusive
and serious complication of monochorionic twin pregnancies. This is generated due to the presence of placental arteriovenous anastomoses which form vascular connections with
each other. TAPS is a chronic atypical form of transfused
transfusion syndrome (TTTS) caused by slow transfusion of
red blood cells through a few small placental arteriovenous
anastomoses (<1 mm in diameter), resulting in anemia of one
of the fetuses and polycythemia in the other. It is very rare.
We present the clinical case of a patient assessed at the
Pereira Rossell Hospital Center, gynecological clinic A, who
was undergoing a monochorionic biamniotic twin pregnancy, in which at 34 weeks, an ultrasound diagnosis of TAPS
was performed, proceeding end the pregnancy, and confirm
the diagnosis at birth.
Conclusion: Polycythemia anemia sequence (TAPS) is a
serious complication, which occurs with an incidence of
2–5% of monochorionic twin pregnancies. In this case, our
patient presents with spontaneous TAPS, which, in the
absence of other clinical signs of TTTS, can be considered
an atypical chronic form of TTTS. It is important to point
out that in our patient, an early diagnosis was made, which is
essential to avoid progression to the different stages of TAPS
that can culminate in the death of a fetus or both. Postnatal
diagnosis is based on a difference in hemoglobin (Hb)
between twins ≥8.0 g/dL. In this case, the first twin had an
Hb of 23.9 g/dL while the second twin had an Hb of 8.4
g/dL.
Keywords: TAPS, monocorial complications.

Abstracts

PP-28
Detection of two cases of pentalogy of
Cantrell by prenatal ultrasonography
Mayra González-Garza, Alfredo Ramírez-Cárdenas,
Rodrigo Ayala-Yáñez, Monserrat Malfavon-Farias,
Maria Quintero-Del Real
Maternal Fetal Observatorio S.C. Gynecology and Obstetrics Service of
Centro Médico ABC I.A.P., Mexico City, Mexico

Objective: To present the case of two patients who attend
the first prenatal consultation, where an obstetric ultrasound
is performed, finding a series of congenital malformations
within the first trimester ultrasound.
Cases: Pentalogy of Cantrell (PC) is a rare and usually lethal
congenital disorder, with approximately 250 cases reported
to date, which is made up of 5 congenital malformations that
arise from the somatic layer of mesoderm. The full spectrum
of this pathology is composed of anterior diaphragmatic hernia, omphalocele, diaphragmatic pericardium, intracardiac
congenital anomalies, and lower third of the sternum. The
prevalence of this pathology is low, 5.5 per million live
births, where it is predominant in males with a ratio of 2:1.
Early identification of these abnormalities is important for
diagnosis and surgical planning, and subsequently for prognostic implications. In these case reports, two patients are
presented where the diagnosis of pentalogy of Cantrell was
integrated by abdominal ultrasound.
Results: Formally, pentalogy of Cantrell is a set of 5 abdominal midline congenital malformations with a supraumbilical
wall defect, inferior sternum defect, anterior diaphragmatic
deficiency, diaphragmatic pericardium defect, and various
congenital intracardiac anomalies. The heart defect is variable, but is commonly accompanied by a ventricular septal
defect, followed by an atrial septal defect, tetralogy of Fallot
and pulmonary stenosis. The etiology to date is uncertain
and is considered multifactorial, associations have been seen
with exposure to certain teratogens such as the use of warfarin, thalidomide, infectious agents such as influenza, as
well as chromosomal abnormalities such as Turner syndrome and trisomy 18. A large part of newborns die within
the first hours of extrauterine life secondary to the great
anatomical defect of the anterior wall of the thorax and
abdomen. In itself, a large part of survival depends on aggregate heart defects, with associated complex heart disease
being the leading cause of morbidity and mortality, followed
by sepsis.
Conclusion: Our team considers it necessary to publish cases
of pentalogy of Cantrell and other forms of abdominal wall

closure defect in order to continue researching and being able
to diagnose them earlier. The ultrasound findings, especially
in the cases mentioned, mark the prognosis of this frequently
fatal entity. Although the etiology of CP is not defined, a chromosomal study and genetic counseling are recommended, as
well as multidisciplinary management after diagnosis.
Keywords: Ectopia cordis, congenital malformations, ventral midline defects, pentalogy of Cantrell, thoraco-abdominal defect.

PP-29
Comparative study of perinatal outcomes in
diabetes and pregnancy in patients without
COVID-19 during the pandemic
José Luis Dávila, José Antonio Ramírez, Sandra Acevedo,
Juan Manuel Gallardo, Berenice Velázquez,
Dulce María Camarena, Yazmín Copado,
María José Rodríguez
National Institute of Perinatology, Montes Urales 800, Lomas Virreyes,
Miguel Hidalgo, Mexico City, Mexico

Objective: to determine if the COVID-19 pandemic has had
a negative impact on adverse perinatal outcomes in diabetic
women in whom SARS-CoV-2 infection could not be confirmed.
Methods: Retrospective cohort in two periods, prior to the
start of the pandemic and during confinement by COVID19, pregestational and gestational diabetic patients were evaluated in both groups and the association with a composite
perinatal outcome was determined, the relative risk (RR) was
calculated for each type of diabetes.
Results: No statistically significant difference was found for
any of the groups regarding the composite perinatal outcome
during the pandemic compared to the group before the pandemic Gestational diabetes mellitus (p=0.56) RR: 0.80 (CI:
0.43–1.47), Type 2 diabetes (p=0.051) RR: 0.704 (CI: 0.48–
1.02), Type 1 diabetes (p=0.054) RR: 0.45 (CI: 0.15–1.35).
Conclusion: No significant differences were found in the
composite of neonatal morbidity in diabetic patients before
and after the pandemic, regardless of the type of diabetes;
probably because high-specialty services such as endocrinology and maternal-fetal medicine during the pandemic did
not reduce the number of assessments maintaining good prenatal control despite the adverse environment during the
pandemic.
Keywords: Diabetes: pandemic, perinatal outcome, gestational diabetes, confinement.
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PP-30
Performance of a standardized ultrasonographic
evaluation for the detection of the placenta
accreta spectrum
Janeth Adriana García Cid, Sergio Freeman Rechy,
Berenice Velázquez Tórres, Sandra Acevedo Gallegos,
Juan Manuel Gallardo Gaona, Diana Yazmin Copado
Mendoza, María Jose Rodríguez Sibaja, Dulce María A.
Camarena Cabrera, José Antonio Ramírez Calvo
Instituto Nacional de Perinatología. C. Montes Urales 800, Lomas- Virreyes,
Lomas de Chapultepec, Migue Hidalgo, Mexico City, Mexico

Objective: To determine the performance of a standardized
ultrasonographic evaluation for the detection of the placenta
accreta spectrum, to evaluate the global performance, and
through each of the signs to assess the efficacy for the detection and prediction of the placenta accreta spectrum and
specifically placenta percreta.
Methods: This was a cross-sectional and analytical study,
including patients referred with suspected of the placenta
accreta spectrum, who had at least one ultrasonographic evaluation in the Department of Maternal-Fetal Medicine of the
National Institute of Perinatology, through a standardized
report, in the period from November 2019 to March 2021.

Results: In this study, a total of 41 patients were assessed, the
range of gestational age of the evaluated patients oscillated
between 19.1 and 36.5 weeks, with an average of 32.3±5.1
weeks. In the descriptive analysis of the patients in whom some
diagnosis of placenta accreta spectrum was confirmed, the average parity was 3.3±1.2 pregnancies. 38.6%, 51.1% and 4.5%
had 1, 2 and 3 previous cesarean sections, respectively. 94.3% of
the patients had placenta previa. The placenta accreta spectrum
was diagnosed in 25 patients (60.9%), of which 2 (8%) were
diagnosed as accreta, 9 (36%) as increta, and 14 (56%) as percreta. The global of a standardized ultrasonographic evaluation
was as follows: sensitivity of 93% and specificity of 86%, positive predictive value of 93%, negative predictive value of 86%,
positive likelihood ratio 6.64 and negative likelihood ratio 0.08.
Conclusion: The findings of this study show that the performance of a standardized ultrasonographic evaluation for
the detection of the placenta accreta spectrum improves diagnostic capacity in patients with suspected this pathology, but
this a limited number of patients, we need to extend the number of patients evaluated and if corroborated this findings. It
may be established as a diagnostic tool in a tertiary referral
center with an experienced multidisciplinary team with the
aim of improving maternal mortality and morbidity.
Keywords: Standardized, ultrasonographic, accreta.
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International scientific achievements of
Professor Erich Saling*
Asim Kurjak

İD

Department of Obstetrics and Gynecology, Medical School University of Zagreb, Sveti Duh Hospital, Zagreb, CR

It is indeed honor to give some personal thanks of one
of the “greats” in clinical medicine, to our friend and
teacher Professor Erich Saling (Figs. 1 and 2). It is
equally exciting to speak about Saling’s rich and dynamic international scientific profile.
Erich Saling has done so many contributions to
perinatal medicine that I do not know where to start
with reviewing them. In true sense Erich Saling’s life
was characterized by series of successes approving the
truth of aphorism saying that the man is born to succeed not to fail.
The generation alive today is privileged to live in a
remarkable age. Not only has interstellar space been spectacularly opened up to human exploration but, through a
continuing medical and technological development of no
less importance, “intrauterine space”, the world in which
we spend our prenatal life from conception to birth, has
become increasingly accessible to science.
The importance of perinatal medicine is growing
rapidly and is making great and varied scientific progress
as illustrated by 3 Textbooks of Perinatal Medicine edited by me and Frank Chervenak.
More and more evidence now indicates that prenatal
life is a major determinant of adult heath and disease.

Fig. 1. Professor Erich Saling (1925–2021).

So for instance the increasing realization that two
modern epidemics – obesity and diabetes – as well as
premature death from cardiovascular disease, may have
their origins in environmental factors experienced during intrauterine life have given our discipline a much
greater importance than anyone ever dreamed possible.

Therefore, I believe that patients, families, colleagues
and governments are ready to recognize that a major revolution is now taking place. The prevention of diseases as
well as the promotion of health should begin in utero.
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*This paper has been online presented at the 10th World Congress of Perinatal Medicine in Developing Countries, June 1–5, 2022, Punta Cana, Dominican Republic.
ORCID ID: A. Kurjak 0000-0002-1680-3030
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Much is already said about Saling’s scientific contribution. I would like to present his international achievements because more than any other field of human activities science and medicine are international because their
very nature is global. Most of Saling’s contributions
have global value and soon after this discovery do
increase knowledge at each corner of the World.
In 1961 he developed fetal blood analysis from the
scalp of the fetus during labor and impressively this was
the first direct approach to the human fetus. It was the
crystallization-point of perinatal medicine. The original publication “A new approach in examining the fetus
during labour” Arch Gynaekol 1962;197:108 was classified as Citation Classic by the Institute of Scientific
Information in 1984.
Before that he had done the first catheterization of
the aorta of the newborn immediately after delivery in
1958, he had developed a method of rapid transfusion
of placental blood in cases of early cord ligation and, in
1959, a two-catheter-technique of blood exchange in
the newborn. In 1960, he performed the first blood gas
analysis from the central circulation to determine the
effectiveness of resuscitation methods in the newborn,
and in 1961 he, together with Damschke, introduced a
rapid method to measure the blood O2 saturation in
microsamples.
This was the beginning of an innovative and very
fruitful phase with ever new developments in the field
of perinatal medicine.
Since the first European congress of Perinatal
Medicine in Berlin in 1968, more than anybody else in
history of modern obstetrics Saling has made it manifest that perinatal medicine is now global area of study.
Thanks to his genious initial ideas the bonds that
link perinatologists together transcend geographic,
political, religious and lingual differences resulting in
globalization that optimizes perinatal care.
Undoubtedly perinatal medicine is among the most
challenges and beautiful areas of study and practice. It
deals with events before birth when the fetus is a
patient and during the immediate neonatal period. It is
however at a stage when we can only recognize clinical
syndromes rather than distinct desease entities caused
by specific pathological mechanisms.
This is true of each of the five conditions: premature labor/delivery, premature rupture of membranes,
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small for gestational age, congenital anomalies and
preeclampsia.
The biggest challenge is to define the pathophysiological mechanisms underlying our great obstetric syndromes at the molecular and cellular levels.
They must be identified early enough to allow
intervention to prevent not only the clinical manifestation of disease but the long-term handicap it causes.
On account of great increases in knowledge about
the molecular bases of pathogenesis and the course of
illnesses, new therapeutic approaches will be found
almost per-force. Much more attention will be devoted
to the subject of individual diagnostics and possibly
personalized treatment, that is, treatments tailored to
individual people, or better, a group of people with a
similar clinical picture and a similar genetic background, than we can imagine today. But whether society will be in a position and have the will to pay for
these therapies, is an open question.
It is well recognized that there is no collective creativity. The idea is born in one head but the team will
put it into the practice. Erich Saling was fortunate
enough to have from the beginning of his long journey
excellent support from his closest coworkers like
Joachim Dudenhausen, Birgit Arabin, etc.
For them as well as for many of us all over the
World, he was true scientific leader and in this explosive accumulation of new knowledge resulting from
scientific discoveries, the role of true leaders is particularly important.
Perinatal policy leaders should make decisions
about allocation of healthcare resources for fetal
neonatal and pregnant patients on the basis of the
requirements of justice. Leaders should also support
the development and implementation of well-founded
perinatal medicine as the means for eliminating to the
greatest extent possible national, regional and international variation in the processes and outcomes of perinatal care. It is clear that international collaborative
research and global perinatal education are essential
components of these efforts.
In our great enthusiasm we should not forget
important fact of life! A fact of life is that close to 1.5
billion people in the world live in extreme poverty, a
situation which is particularly stark in the developing
world, where 80% of them live.

International scientific achievements of Professor Erich Saling

Poverty has a woman’s face; on the world’s 1.3 billion poorest, only 30% are male.
Furthermore, for 90% of the pregnancies and deliveries in our world, the reality is very different. Poverty is
one of the most influential factors for illness, and illness
– in a vicious cycle – can lead to poverty. Education has
proven to be a critical strategy to break this cycle.

Big Question is How Can We Change?
Fortunately, there are ways in which our actions can
help these women in the long run. It is described in
recent special issue of Journal of Perinatal Medicine,
edited by Kurjak and Dudenhausen, 2022.
One is research. The development of research partnerships between developing and industrialized countries
will not only help to combat the global inequity of health
but will also be of enormous mutual benefit for all.
Pregnancy, childbirth and being a newborn are not
diseases – they are special periods in human life when
the risk of death or disability can be very high. This must
be understood clearly by all: from medical, nursing and
mid-wifery schools, from research funding bodies to
industry and governments. Not understanding or knowing well the normal can lead to abuse of technology and
iatrogenic complications.

The last 50 years have seen the founding of many
national and international societies of perinatal medicine
based on these principles, including the International
Academy of Perinatal Medicine (IAPM), which was
formed in 2005.
IAPM is an independent, non-profit institution with
50 permanent fellows from all over the world and owes
its existence to the preparatory work done by the World
Association for Perinatal Medicine. I am proud to succeed late Erich but not replace him as a president,
because Erich Saling is not replaceable.
Obviously, global problems can be solved by global
efforts. Even a modest personal contribution to this
global tragedy will be our moral duty.
This will help to promote the idea that today’s men
and women are able to find mutual support, understanding and encouragement in diversity as the best way to
grow as people in a more equitable and supportive society, where no one is excluded.
The IAPM should be responsible for research, education, standards. It has the potential of being a leading
influence in the world of perinatal medicine.
We represent the best the World has to offer in
Perinatal Medicine. Let us work together to make the
World of Perinatal Medicine a better place.

Fig. 2. Prof. Erich Saling together with the members of the International Academy of Perinatal Medicine (2012, Paris, France).
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An advantage of the Academy is the continuous
availability of its leading and acting experts. This is a
compensatory potential compared with societies where
relatively frequent change of leading experts is common
after only short intervals, in particular within their
boards. Therefore it is a good solution to have both;
namely different societies with their specific character,
and above them a kind of super-ordinated intellectual
common home.
As Heraclitus of Ephesus said, “There is nothing
permanent except change”.
Never in mankind’s history have we commanded so
much knowledge about the reproductive process. The
current information about maternal and infant medicine
is quite simply overwhelming.
As with the Platonic Academy and the majority of
those that followed during the Classical Era, one of the
core objectives of the IAPM is to create a mechanism to
promote dialogue, generate rational, free and unbiased
thinking, and also produce ideas and agreements for the
improvement of the future of perinatal medicine.
We hope that the collective talent and energy of our
Fellows will be used to ensure that our two patients –
mother and fetus – are given all the benefits that they
deserve, which we now have every chance to achieve
more than ever before.

ture birth one of the insufficiently solved problems in
Perinatal Medicine.
Also of historic significance are the foundations of
very first national and international societies in this field
of medicine.
It should be apparent that a continuation of the
activities of such an institution with high potential
should maintain as far as only possible its scientific and
practical activities. The rate of premature births in
Germany and in many other countries are unnecessarily
high. Suitable activities must therefore be continued by
an institution such as this.
A further task should be to continue the existing
valuable counselling service especially in cases with
problems of premature birth and recurrent abortions,
also giving help about available prophylactic measures
and of suitable places to find the best care.
Furthermore, the Saling-Institute also stays in contact with politicians and healthcare providers, informing
them about valuable preventive measures for pregnant
women, and convincing them to improve public healthcare accordingly.
Another aim for the future would be to take into
account the historic evolutions in this new field of medicine.

The Saling-Institute exemplary more than any other
place has contributed to a new field of medicine with
basic elaborations such as creating the very first direct
approach to the fetus before birth, for example by introduction of fetal blood analysis during labor.

I think it is not overstating the fact, and I believe that
I speak for everyone here, when I say that Erich Saling’s
scientific contribution and pioneering work in perinatal
medicine and above all education of so many of us the
beauty of perinatal medicine, have made him a legend in
his own lifetime.

A number of important further contributions followed such as of measures for the prevention of prema-

Erich Saling was my close friend and this will stay as
it is.
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