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Abstract
The World Health Organization in May 2022 declared the monkeypox virus (MPXV) a health emergency. Since then, over 45,355 cases
have been reported, mostly from countries where the disease is not endemic. At the moment, most confirmed cases with travel history are
reported to countries in Europe and North America, rather than West or Central Africa where the monkeypox virus is endemic. Its transmission depends on large respiratory droplets and skin-to-skin or skin-to-lesion close physical contact, including oral, anal, and vaginal intercourse therefore, women are also at risk of acquiring it. Given few data available, women’s and clinicians’ concerns about the uncertainty of
the clinical course and management are more than understandable, especially so after the SARS-CoV-2 pandemic. Lessons must be learnt
from our prior mistakes and pregnant individuals should be included in international registries as well as any studies evaluating new treatments or vaccines. The following recommendation aims to provide the latest evidence about the effect of MPXV in pregnancy as well as recommendations for clinical management.
Keywords: Monkeypox, pregnancy, management.

Introduction
In May 2022, the World Health Organization declared
the monkeypox virus (MPXV) a health emergency.
Since then, over 45,355 cases have been reported,
mostly from countries where the disease is not endemic.[1] At the moment, most confirmed cases with travel
history are reported to countries in Europe and North
America, rather than West or Central Africa where the
monkeypox virus is endemic.[2]
Although it initially presented in non-endemic
countries as a disease affecting mostly men who have

sex with men (representing up to 90% of the affected
population), it has been demonstrated that its transmission is not determined by gender nor by sexual
intercourse. Its transmission depends on large respiratory droplets and skin-to-skin or skin-to-lesion close
physical contact, including oral, anal, and vaginal
intercourse therefore, women are also at risk of acquiring it.[3]
Unlike the new SARS-CoV-2, MPXV was first isolated last century being the first human case diagnosed
in 1970,[4] although the data is limited as it was endemic
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in West and Central Africa where medical reporting is
scarce. Nevertheless, there is some knowledge about its
risks and a few cases have been reported in pregnant
women including information about the risk of transmission to the offspring.[5] Given few data available,
women’s and clinicians' concerns about the uncertainty
of the clinical course and management are more than
understandable, especially so after the SARS-CoV-2
pandemic. Lessons must be learnt from our prior mistakes and pregnant individuals should be included in
international registries as well as any studies evaluating
new treatments or vaccines.

or direct contact with the blood, meat, or lesions of an
infected animal. In the second scenario, the transmission
of MPXV occurs through large respiratory droplets,
direct lesion-to-skin contact, and contaminated fomites.
There is few evidence of household spread of any form
of monkeypox (0–11% of close contacts mostly in those
unvaccinated against smallpox), suggesting that it
requires prolonged or repeated exposure to virus-shedding lesions.[9] Similarly to other poxviruses, MPXV
replicates at the site of inoculation and subsequently
spreads to locoregional lymph nodes before becoming
systemic through the bloodstream.

The following recommendation aims to provide the
latest evidence about the effect of MPXV in pregnancy
as well as recommendations for clinical management.

Regardless of the exposure route, primary viremia
occurs after 7 days and until 14 days of infection
(range: 5–21 days) corresponding with the incubation
period. A second viremia initiates thereafter as a consequence of further viral replication starting the prodromal phase characterized by the onset of fever,
headaches, myalgia, fatigue, or lymphadenopathy. Skin
lesions appear 1–3 days after the onset of fever as
MPXV seeds the skin and mucous membranes with
virions at various stages of assembly. This causes an
enanthem and skin exanthem evolving from macules to
papules, vesicles, pustules, and crusts. The risk of
transmission will remain from the onset of fever until
the resolution of crusts.[10] A summary of the viral infection course is presented in Table 1.

Monkeypox: the Virus
MPXV is a double-stranded DNA zoonotic virus of the
Orthopoxvirus Poxviridae family, which includes others such as the variola virus (responsible for smallpox),
vaccinia virus (used in the smallpox vaccine) or the
cowpox virus. It was given this name as it was first identified in monkeys in 1958 although its main hosts are
rodents.
The MPXV can be categorized into two major
groups: the Congo Basin (clade I) and West African
(clades II [formerly clades 2 and 3]).[6] Laboratory findings suggest that the current outbreak is due to the
West African clade, more particularly to clade IIb,
which has a case fatality rate of around 1–3%,[7] whereas the Congo Basin presents with more severe disease,
with up to 10% mortality.[6] It is important to note that
mortality in different settings may differ substantially.
Clade IIb was already responsible for outbreaks in
North Africa in 2007 and 2008 with some cases exported to Europe.[8]

Clinical Course

Transmission can be both animal-to-human and
human-to-human. In the first case, it can happen via bite

At 15 to 18 days after infection, a prodromal period
consisting of fever, sweating, myalgia, headache, and

Recommendation
• In summary, MPXV is a DNA virus with two molecular
profiles, being clade II (case fatality rate of 1% ) responsible for the current outbreak. It can be transmitted by
large respiratory droplets or skin-to-skin contact. The
infectious period lasts until the resolution of crusts.

Table 1. Monkeypox infection course.
Infection

Primary viremia

Asymptomatic

Asymptomatic

Fever, sweating, myalgia,
headache, fatigue

Skin lesions

Day (mean)

0

7–14

15–18 (lasts for 2–5 days)

21–35

Day (range)

0

5–21

12–24 (lasts for 2–5 days)

15–42

Clinical feature
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Secondary viremia
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Table 2. Monkeypox severity based on skin lesions according to WHO
criteria.
Severity

Nº skin lesions

Mild

<25

Moderate

25–99

Severe

100–250

Very severe

>250

Recommendation
• A prodromal phase 7–14 days after infection precedes
the onset of skin lesions (although this only was reported
in 60% of current cases). Skin lesions (particularly genital)
and lymphadenopathy are currently the most common
presentation.

Diagnosis
lymphadenopathy will last for approximately 2 days.
Large inguinal or cervical lymphadenopathies are very
characteristic in monkeypox, although they have not
been reported in more than half of the newly diagnosed cases. Three days after the onset of fever, a rash
affecting the face and extremities will appear, with
lesions progressing from macules, papules, vesicles,
pustules, and finally, crusts. Skin lesions can be graded
using the WHO classification based on smallpox
(Table 2). As with other poxviruses, other manifestations include pneumonia (12%), ocular complications
(4–5%), encephalitis, and secondary soft-tissue infections.
Atypical features of the ongoing outbreak are a high
rate of genital, perianal, and oral lesions and rash that
does not evolve synchronously, including an erythematous maculopapular rash of rapid onset separate from
areas of vesicles or pustules. Furthermore, a high proportion of patients present with symptoms without a
prodromal phase. Common signs and symptoms of all
MPXV and the current Clade IIb are presented in
Table 3.[11]

Table 3. Signs and symptoms of monkeypox.

Fever

All MPXV[1]

Current strain[3]

87–99%

62%

Myalgia

95%

31%

Headache

90%

27%

Lymphadenopathy

69–98%

90%

Cervical

85.6%

-

Inguinal region

77.3%

-

Mouth/Throat

28.3%

-

Skin lesion / rash

96.8%

95%

Anogenital rash

-

73%

Solitary genital ulcer

-

10%

MPXV: monkeypox virus.

Diagnosis must take into account epidemiological, clinical, and laboratory data. Diagnosis should be suspected
in cases that present with suggestive clinical symptoms
and also an indicative epidemiological background.
Clinical
Patients presenting with lymphadenopathy and/or
vesiculopustular rash, including rash localized to the
genital region, especially after a prodromal phase of
fever or myalgia.
Epidemiological
Regardless of travel to endemic zones (mainly Central or
West Africa) within the last 21 days, epidemiological
suspicion should arise if the patient has had close contact
with individuals who have suspected or confirmed monkeypox. Furthermore, this should apply if they are part
of a social network experiencing monkeypox activity or
after exposure to exotic pets.
Laboratory
Diagnosis can be established both by PCR testing of viral
lesions or serological blood test being PCR testing more
reliable given its higher detection rates as viremia is highest at skin lesions. Samples should be collected as follows:
• DNA detection with PCR:[12] Skin lesions should be
swabbed vigorously, preferably from open lesions or
the surface of a vesicle. If there are different areas
affected, it is recommended that more than one area
is tested by taking more than two swabs for each
region. Throat swabs can be performed in cases without skin lesions (either symptomatic or after contact
with a positive case), but their detection rates are
much lower.
• IgM detection with serological analysis:[13] Patients
with monkeypox typically have detectable levels of
anti-orthopoxvirus IgM antibody during the period
of 4 to 56 days after rash onset.
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Differential diagnosis should include other exanthematous diseases such as varicella, herpes virus, or
smallpox.
Recommendation
• Diagnosis should be suspected by epidemiological and
clinical features and is best confirmed by PCR testing of
skin lesions rather than serological IgM determination.

Pregnancy
Special concerns for pregnant women
Data on MPXV in pregnancy are limited. There is an
overall concern with the current MPXV variant which
seems to have accumulated more polymorphisms than
ever before.[14] Furthermore, the discontinuation of
smallpox vaccination puts non-vaccinated individuals at
significant risk of acquiring monkeypox since they lack
cross-protective immunity. Some authors argue for an
even higher hypothetical risk in pregnant women based
on the physiological immune changes during pregnancy
(with lower Th1 lymphocytes and increased Th2) which
inherently make these women more susceptible to viral
infections.[15]
Considering other poxviruses like smallpox, one
could extrapolate that MPXV could carry a high risk of
severe congenital infection, pregnancy loss, and maternal morbidity and mortality.[16] All in all, there is very
limited data on MPXV in pregnancy as it is subject to
reporting bias as well as it being endemic to low-middle
income countries where medical reporting is not as
common. There is even fewer data on the current variant, although international registries have been developed which will hopefully shed some light in a near
future.
There seems to be a risk of vertical transmission as
well as contact transmission during birth. A cohort
study[5] conducted between 2007 and 2011 in the
Democratic Republic of Congo (DRC) included four
pregnant women with laboratory confirmed MPXV.
Three women with moderate/severe maternal infection
had adverse obstetric outcomes: two first-trimester miscarriages and one had a second-trimester loss at 18
weeks of gestation. This fetus had common signs of the
virus including a vesicular rash, hepatomegaly, and
hydrops with a high viral load detected in fetal tissue,
umbilical cord, and placenta – confirming vertical transmission of MPXV. The fourth reported woman had a
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different clinical course with milder symptoms and
delivered a neonate at term with no clinical features of
monkeypox infection.
In another report[17] of a probable (non-laboratoryconfirmed) case, a woman infected at around 24 weeks
of gestation delivered preterm at 30 weeks. The baby
also presented with signs consistent with the infection,
with a skin rash, and died of malnutrition 6 weeks later.
Although not confirmed, given that these cases are
reported from the DRC, it would be safe to assume that
they were caused by the Congo variant, the more virulent one which has not been responsible for the current
outbreak. All in all, from a pregnancy standpoint, few
available data seem to indicate that pregnancy course
could depend on maternal severity and that vertical
transmission as well as contact transmission during labor
are plausible.
Pregnant women could have a higher susceptibility
to MPXV infection. In those with severe maternal features, vertical transmission has been reported with
severe fetal sequelae including morbidity and mortality.
However, this risk is not quantifiable given that there
are few reports and probably was based on a more severe
variant (clade I).
Prevention
As with any other medical condition, prevention is key.
High-risk contacts should undergo self-isolation until
proven negative and if symptomatic, a 21-day isolation
period is warranted until another cause is found.
Confirmed cases should undergo self- isolation during
the most infectious period, that is, from the onset of
fever until the resolution of the skin lesions.[18]
Vaccination
Individuals vaccinated for smallpox seem to be protected from MPXV through cross- protective immunity.
However, women of reproductive age are not likely to
be vaccinated given the discontinuation in the 1980s.[19]
There are already two available MPXV vaccines. The
modified vaccinia Ankara (MVA), from a highly attenuated virus, and the ACAM2000 vaccine, a replicationcompetent vaccine. The MVA vaccine has shown efficacy of up to 85% and has been associated with lower
side effects than the ACAM200, ergo it should be the
first-line option.[20]
Sadly and with history repeating itself again, none
of these vaccines have been approved for their use in
pregnancy. Nevertheless, the MVA is developed from
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a non-replicating virus so no adverse effects should be
expected. Furthermore, there are some available
reports which show no adverse outcomes in vaccinated
pregnant women.[21]
MVA should be considered safe during breastfeeding as it is unlikely that the virus is eliminated through
breast milk.[22]
Recommendation
• WAPM recommends caution and discussing the possible
benefits and risks with pregnant patients regarding the low
prevalence of MPXV at the moment. In those with other risk
factors or highly prevalent areas, the preferred vaccine at
the moment is the modified vaccinia Ankara (MVA).

Post-exposure prophylaxis
Post-exposure prophylaxis should be considered in those
at higher risk of contracting the disease, that is those in
direct contact with a known confirmed case during the
shedding stage. Extrapolating from smallpox, immunocompromised individuals, pregnant women, and children are at highest risk of developing the most severe
forms of the disease.
Prophylaxis has been studied both by administration
of the MVA vaccine as well as vaccinia immune globulin
(VIG).
The use of the MVA vaccine seems to reduce the
symptoms of the disease. Therefore, many health institutions have established a recommendation to offer the
MVA vaccine in non-pregnant individuals ideally within
the first 4 days after a confirmed contact. If administered
between days 4 and 14, vaccination is thought to reduce
the symptoms of disease but not prevent it. Peak immunity is expected at 14 days after the second dose of vaccine.[20,22] The value of the MVA vaccine in pregnant
women is still controversial.
The use of VIG (purified antibodies after immunization with the smallpox vaccine) has been shown to be less
effective and therefore second line is restricted to those
who cannot have MVA.[23]
Post-infection protective measures
Individuals who test positive for MPXV should be considered infectious until all lesion scabs fall off and reepithelialization occurs, which typically lasts two to four
weeks. Self-isolation is recommended for at least 21 days.
Condom use during any sexual activity should be
recommended for 12 weeks after recovery.[24]

Recommendations
• WAPM recommends discussing patients with highest risk
of infection, that is with a confirmed positive contact and
skin-to-skin or large respiratory droplet exposure, about
the possibility of post-exposure prophylaxis. In those at
highest risk, the preferred treatment is the modified vaccinia Ankara (MVA), especially within the first 4 days.
Regardless of high-risk contacts, those with other high risk
factors in high prevalence settings should be informed
about the possibility of immunization with MVA.
• After confirming infection, isolation should be recommended considering that the person remains infectious
until all lesion scabs fall off. Condom use during any sexual activity should be recommended for 12 weeks after
recovery.

Treatment
The majority of MPXV cases, especially those with
Clade IIb, will only have mild forms of the disease and
not require medical treatment.
Skin lesions do not require specific treatment and
counseling should focus in avoidance of scratching and
keeping them clean in order to avoid secondary bacterial infection. It is best to keep the exanthem open to air
dry rather than cover it. Skin debridement should not be
performed unless done by an expert wearing appropriate
personal protective equipment.[24]
Those with moderate or severe forms or at highest
risk of progression may require antiviral treatment.
High risk patients have been described by epidemiological (high risk factors), clinical and laboratory findings
(severity features) as presented in Table 4.[24]
Currently, there are no specific antiviral drugs for
MPXV but tecovirimat, cidofovir/brincidofovir, and trifluridine+tecovirimat may be considered.[25] Tecovirimat
is the treatment of choice by most societies, although
some experts may suggest dual therapy with tecovirimat
and cidofovir in patients with severe disease.
• Tecovirimat: licensed for the treatment of smallpox,
MPXV, cowpox, and complications from immunization with vaccinia. It can be administered both orally and intravenously and adjusted for patients’
weights. The most frequent posology is twice daily
for 14 days.[26]
• Cidofovir:[27] approved for the treatment of cytomegalovirus. It inhibits replication of MPX and is
administered intravenously. It has shown activity
against poxviruses in laboratory and animal studies.
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Table 4. Severity features of MPXV.
Epidemiological

Children <8 years old, pregnant women and immunosuppressed patients. There is low evidence supporting that patients with
chronic skin conditions such as atopic dermatitis or acute skin conditions may also be at higher risk for complications, such as
bacterial infection.

Clinical

WHO classification > mild disease. Nausea/vomiting, painful cervical lymphadenopathy causing dysphagia, poor oral intake, eye
pain, vision abnormalities, hepatomegaly, sepsis, dehydration, respiratory distress/pneumonia, and/or confusion.

Laboratory

Elevated hepatic transaminases (AST and/or ALT), low blood urea nitrogen, low albumin, elevated white blood count or low
platelet count.

Brincidofovir[28] is an analog of cidofovir approved for
the treatment of smallpox and can be administered orally.
It is not recommended in pregnancy due to fetal toxicity,
• Trifluridine:[29] approved for the treatment of ophthalmic herpes. Off-label use of it has been proposed
for eye abnormalities. Drops or ointments can be
applied every four hours for 7 to 10 days.
Recommendation
• In summary, WAPM recommends discussing with
patients, especially those with more than moderate disease or any severity features, about the possibility of
antiviral treatment with tecovirimat. Those with eye
lesions could opt for the off-label use of trifluridine.

Proposed clinical management by WAPM/PMF
The majority of MPXV cases, especially those with
Clade IIb, will only have mild forms of the disease and
not require medical treatment.
Diagnosis
In any pregnant woman with clinical signs or symptoms
of MPXV infection and a suggestive epidemiological
background, testing is warranted. This can be done by a
swab of a skin lesion if it is present or an oropharyngeal
swab and blood sample for serology if the patient presents
with fever and systemic symptoms without skin lesions.
Those with a confirmed contact but not presenting any
symptoms should undergo an oropharyngeal swab.[30]
Management of infection
After a high-risk contact, the possibility of MVA vaccination as post-exposure prophylaxis should be offered.
Furthermore, close follow-up and PCR testing should
be done to exclude infection. Negative asymptomatic
cases can resume normal activity whereas symptomatic
cases, even if negative, should undergo isolation until
another cause is found or until 21 days have elapsed.
Pregnant individuals with confirmed MPXV infection
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should be managed by a multidisciplinary team. Careful
physical examination, chest X-ray, complete blood
count, and biochemistry including liver enzymes and
coagulation should be evaluated.
Risk assessment should be performed and the possibility of treatment with tecovirimat should be discussed
with the patient as pregnancy itself is a hypothetical risk
factor for severe disease. Mild cases presenting solely
with mild skin lesions according to WHO, without any
other risk factor, can be managed outpatient with telephone follow-up and patient self-monitoring.
Those with moderate criteria or any other risk factor
should be hospitalized for follow-up until further evidence of MPXV infection course in pregnancy is determined. During hospitalization, treatment with tecovirimat should be offered, antibiotic treatment should be
considered for avoiding bacterial superinfection, and
close maternal monitoring should be conducted. Given
the possibility of fetal vertical transmission and a higher
risk of preterm birth, fetal surveillance with cardiotocography at least once daily during hospital admission is
warranted after viability is considered. Cervical length
measurement should be considered as well given the
hypothetical higher risk of preterm birth. Furthermore,
fetal maturation with antenatal corticosteroids should be
considered at least until 34 weeks.
Pregnancy follow-up
Women with outpatient management should be offered
telephone visits until the infectious period elapses. If that
is not an option or the visit can solely be done in-hospital (i.e. anomaly scan at the adequate gestational age), the
personnel should wear appropriate protective equipment
including personal protective equipment.
Vertical transmission has been described in MPXV
and therefore, until further evidence arises, it seems prudent to recommend fetal monitoring during the acute
episode if the woman requires hospitalization and further follow-up until resolution.
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Suspected MPXV infection
Clinical (fever, headache, sore throat, lymphadenopathy, skin rash, genital ulcer…)
+
Epidemiological suspicion (close contact with a confirmed positive, traveled to an affected country,
exposure to unusual pets)

Presents skin or mucosal lesions

Oropharyngeal swab for PCR
serological evaluation

Negative

Discontinue
follow-up

Lesion swab for PCR

Positive

Negative

Evaluate risk factors and severity wearing PPE
Epidemiological risk factors (immunosuppressed,
atopic dermatitis)
Clinical (WHO score, dehydration, dysphagia,
nausea/vomiting, sepsis, respiratory distress,
eye symptoms, confusion)
Laboratory (elevated hepatic transaminases
(AST and/or ALT), low blood urea nitrogen, low albumin,
elevated white blood count or low platelet count)

Isolation at home for
21 days
Rule out other causes
If suggestive symptoms
persist, retest

Mild
Self-isolation
Follow-up by telephone
Clinical self-monitoring
Discuss MVA vaccine

Moderate or severe
Hospitalization and management by
multidisciplinary team
Discuss treatment with tecovirimat
Consider antibiotic for bacterial overinfection
Fetal monitoring (daily CTG if viability is considered)
Fetal maturation with corticosteroids depending on
gestational age
Consider delivery if maternal status rapidly deteriorates
or fetal non-reassuring status is present

Management after recovery
Ultrasound fetal surveillance: 2 weeks and 4 weeks after infection
Discuss mode of delivery and breastfeeding options
Fig. 1. Algorithm for management of suspected MPXV infection.
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A sonographic evaluation 2 weeks after the onset of
symptoms and 4 weeks later is a reasonable approach and
further monitoring can be established based on ultrasound
findings. Fetal evaluation should target fetal biometry and
Doppler study, detailed anatomic (especially liver and
neurosonographic features), and placental evaluations.
Regarding the mother, there are no specific concerns
after the resolution of symptoms and recommendations
should be the same as with those non-pregnant cases.
The timing of delivery should not be modified due to
MPXV infection except in severe cases with maternal or
fetal compromise considering gestational age and estimated fetal weight. Conditions should be optimized considering the use of antenatal corticosteroids and magnesium sulfate according to local protocols. Regarding the
mode of delivery, women with active genital lesions
should be counseled about the possibility of performing
a cesarean section in order to avoid contact transmission
given that neonates are at the highest risk of severe disease. However, they should be informed that as there is a
risk of vertical transmission during pregnancy, neonatal
infection may not be precluded. Furthermore, even in
absence of genital lesions, a cesarean section could be
offered as MPXV has been detected in vaginal fluid.
Neonatal care, rooming in, and breastfeeding
The neonate should have a complete full exam looking
for clinical signs of MPXV infection. PCR testing of
swab samples from the throat or any skin lesions should
be done as with any high-risk contact. Isolation from the
mother is recommended especially during the infectious
period and personnel should wear protective equipment
until a negative status is confirmed. If the neonate tests
positive, it is advisable that they stay together.
Regarding breastfeeding, risks and benefits should be
evaluated in terms of the setting (high-middle vs lowincome countries). When possible, it would seem advisable that positive women with negative MPVX children
do not breastfeed. However, breastfeeding should not be
contraindicated in cases where both are positive.
Recommendation
A summary of management recommendations is presented
in Fig. 1.

Finally, WAPM encourages active participation in the
collection of robust data in this setting to improve the
knowledge and ultimate care of women and children.[31,32]
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Abstract
Antenatal corticosteroids (ACS) for fetal lung maturation is celebrating the 50th anniversary. The most recent Cochrane review concluded
that there is robust evidence that a single course of ACS reduces the risk of perinatal death and respiratory distress syndrome. Some aspects
of ACS remain unresolved, including variations in the steroids regimen, effectiveness in certain groups, long-term effects, optimal timing of
ACS administration in elective cases. it is well established that a single course of betamethasone or dexamethasone is beneficial in cases of
anticipated preterm birth and delivery eventually occurs between two and seven days from administration. The main focus for future
research should be on limiting the unnecessary exposure in low-risk pregnancies and investigating the effect in specific groups, periviable
and late preterm fetuses.
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The use of antenatal corticosteroids (ACS) for fetal
lung maturation is celebrating this year the 50th
anniversary since the landmark study by Liggins and
Howie.[1] Since then, several studies on ACS have been
conducted; the most recent Cochrane review by
McGoldrick et al. concluded that there is robust evidence that a single course of ACS reduces the risk of
perinatal death and respiratory distress syndrome
(RDS) and probably the risk of intraventricular hemorrhage (IVH).[2] Nevertheless, some aspects of ACS
remain unresolved, including (a) variations in the
steroids’ regimen, (b) effectiveness in certain groups, (c)
balance of risks and benefits in the periviable and latepreterm periods, (d) long-term effects of ACS in the
offspring, (e) value of ACS in women on steroids for
other indications, (f) optimal timing of ACS administration in elective cases, (g) impact of ACS administration in low- and high-income countries.

Variations in the Steroids’ Regimen
Current guidelines uniformly recommend the use of
either dexamethasone 6 mg in 4 doses every 12 hours or
betamethasone 12 mg in two doses, the second 24 hours
following the initial.[3] There is no clear advantage of one
regimen over the other;[4] the incidence of survival without neurosensory disability at the age of 2 did not differ
between dexamethasone and betamethasone treatments
(aRR: 0.97; 95% CI: 0.83–1.13).[5] Furthermore, according to BETADOSE trial, a single dose (12 mg) of
betamethasone may be as effective for the maturation of
fetal lungs as the administration of two doses (2×12 mg).[6]
Regarding repeated ACS, weekly doses of betamethasone
have been correlated with lower risk of RDS (RR: 0.82;
95% CI: 0.71–0.95) and there were no adverse effects on
neurocognitive function at early childhood (OR: 1.02;
95% CI: 0.81–1.29).[7,8] Moreover, according to the findings of an individual patient meta-analysis, a reduction in
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the use of respiratory support was found in infants
exposed to repeated ACS compared with infants not
exposed (RR: 0.91; 95% CI: 0.85–0.97), but on the other
hand lower birthweight z-score was identified in these
cases (mean difference: -0.12; 95% CI: -0.18 to -0.06).[9]
Therefore, more than two repeated courses of ACS
should be discouraged.[10]

Effectiveness in Certain Groups
More data are needed regarding the effect of ACS in (i)
multiple pregnancies, (ii) preterm premature rupture
of membranes, (iii) fetal growth restriction, (iv) obese
women and (v) diabetic women.
• (i) Regarding twin pregnancies, the EPIPAGE-2
study showed that ACS administration reduced the
risk of IVH or periventricular leukomalacia (aOR:
0.2; 95% CI: 0.1–0.5).[11] However, a recent metaanalysis could not demonstrate any effect of ACS
on the risk of IVH, RDS and perinatal death in
multiple pregnancies.[2]
• (ii) Although there were concerns regarding a possible increase in the rates of infection following
ACS administration in preterm premature rupture
of membranes, this was not confirmed in the latest
Cochrane review.[2]
• (iii) A reduction of about 3% in the rates of neonatal
mortality in the ACS group in pregnancies complicated by fetal growth restriction has been found by a
meta-analysis (OR: 0.63; 95% CI: 0.46–0.86).[12]
However, no randomized trials have been conducted,
so far, on this topic.
• (iv) Limited published data exist on the titration of
ACS dose according to maternal body mass index.
Evidence on less than 60 women found that ACS
levels in the umbilical cord were similar between
obese and non-obese women (p>0.05).[13]

well as mortality rate by about 50% compared to no
treatment or placebo.[14,15] Furthermore, neurodevelopmental impairment or death at the first two years of
age was lower in neonates receiving ACS in utero and
born at 23 weeks (83.4% vs. 90.5%), but not at those
born at 22 weeks.[16]
Regarding late preterm period, a large randomized
trial assessed the effect of ACS administration at
34+0–36+5 weeks and found a reduction in neonatal respiratory complications or death (RR: 0.80; 95% CI:
0.66–0.97), but higher risk of hypoglycemia in the ACS
group (RR: 1.60; 95% CI: 1.37–1.87).[17]

Long-Term Effects of ACS in the Offspring
In the original report by Liggins and Howie,[1] it was
already noted that less than half of the cases received
ACS 2–7 days before delivery and about one in three
delivered at least seven days later, in fact most of them
more than three weeks following ACS. According to
data from a Finnish population-based study, ACS treatment increased mental and behavioral disorders in
infants by about 30% and this effect was more prominent in term neonates exposed to ACS (HR: 1.47; 95%
CI: 1.36–1.69).[18] Moreover, according to a recent
cohort study, ACS-exposed infants had no difference in
attention deficit disorder (p=0.54) or developmental
delay (p=0.10).[19] The latest Cochrane review found that
ACS given prior to anticipated preterm delivery reduced
the risk of developmental delay by about 50%.[2]

Value of ACS in Women Already on Steroids
for Other Indications

• (v) Regarding diabetes, pregnant women with this
condition are almost always excluded from the
studies, so, to date, no data exist on this topic.

Women of reproductive age suffering from autoimmune
diseases may be prescribed corticosteroids for immunosuppression. These women usually continue their treatment during pregnancy. To date, there is no evidence on
the effect of the long-term steroids’ use on fetal lung
maturation; these women usually receive ACS for
obstetrical indications in addition to their treatment.

Balance of Risks and Benefits in the Periviable
or Late Preterm Periods

Optimal timing of ACS Administration in
Elective Cases

According to data from two meta-analyses, ACS
administration before 24 weeks of gestation reduced
the risk of IVH and periventricular leukomalacia, as

According to data from the largest multicenter randomized trial, there was no significant benefit in women
receiving ACS before elective cesarean section at term
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with regards to the outcomes of transient tachypnea of
the neonates (RR: 0.54; 95% CI: 0.26–1.12), RDS (RR:
0.21; 95% CI: 0.03–1.32).[20]

Impact of ACS Administration in Low- and
High- Income Countries
Access to medications may be restricted in low-income
countries. Since prematurity affects a high proportion of
women living in these countries, it is important to assess
the effect of ACS on perinatal outcomes. According to
data from a multi-country, randomized trial involving
pregnant women at risk of preterm delivery between
26+0 and 33+6 weeks of gestation in low-income countries, the administration of ACS was associated with
reduced risk of neonatal death (RR: 0.84; 95% CI: 0.72–
0.97), without increasing the risk of bacterial infection
(RR: 0.76; 95% CI: 0.56–1.03).[21]
To conclude, it is well established that a single
course of betamethasone or dexamethasone is beneficial in cases of anticipated preterm birth and delivery
eventually occurs between two and seven days from
administration. The main focus for future research
should be on limiting the unnecessary exposure in lowrisk pregnancies and investigating the effect in specific
groups, periviable and late preterm fetuses.
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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depression: bringing psychopathology and
positive mental health together
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Abstract
Universal screening for perinatal depression (PND) has been widely debated, and several trustworthy guidelines have been published worldwide on how to effectively conduct it. Nevertheless, a narrow view of perinatal mental health and the strict adherence to condition-specific
assessment protocols limit the clinical utility of such screenings. In this paper, traditional approaches to screening for PND are revisited to
simultaneously consider two main and highly correlated psychopathological dimensions (i.e., anxiety and depression), as well as the complementary aspects of flourishing mental health. For that purpose, straightforward methodological guidelines are discussed on the grounds of
current empirical research to maximize the cost-effectiveness of clinically informative PND screenings.
Keywords: Perinatal depression, perinatal mental health, screening, psychopathology, positive mental health, flourishing.

Perinatal depression (PND) is a prevalent, underdetected and treatable clinical condition.[1] The consequences of this depressive disorder are serious and
affect the woman herself, her family relationships, and
the fetus and/or the developing infant.[2–4] Screening for
PND is likely to have the greatest benefits in the context of a broader psychosocial risk assessment with consideration of common comorbidities (e.g., anxiety disorders), and clear pathways to diagnostic procedures
and effective treatment.[5] However, a strict focus on
screening for psychopathological symptoms may only
provide an incomplete picture of perinatal women’s
mental health. The recovery approach emphasizes the
distinction between clinical recovery and personal
recovery.[6] Given the fact that the absence of mental
illness does not equate to complete mental health,[7,8]

particularly in postpartum women,[9] an accurate psychosocial risk assessment followed by a tolerable
screening for psychopathology and flourishing mental
health would optimally inform tailored referrals to
comprehensive clinical interventions promoting perinatal mental health.

Perinatal Depression Screening Put Into
Practice
The American College of Obstetricians and Gynecologists
(ACOG) recommends that obstetric clinicians screen all
women for depression and anxiety symptoms, at least
once during the perinatal period, using a reliable and
valid tool.[10] In fact, there are good reasons for advocating universal screening for PND: first, in the absence of
an established strategy for case identification, non-detec-
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tion of PND by healthcare professionals is rather common;[11] second, perceptions of stigma related to mental
health issues preclude most depressed perinatal women
from seeking help for their emotional distress;[12] and
third, non-identification of PND may result in the maintenance or worsening of the depressive disorder, thus
perpetuating its pervasive detrimental effects.[5]
However, the need for universal PND screening is
debatable, with some authors arguing that such procedure would eventually lead to increased rates of costly
false-positive referrals or even to mismatched treatment
for some women inaccurately identified as depressed.[13]
In order to minimize those potential risks and maximize
the clinical effectiveness of screening, some influential
position statements published worldwide do recommend
the conduction of a psychosocial risk assessment, followed by a depression (and sometimes anxiety) symptom
screening in the perinatal period.[14–16]
Psychosocial risk assessment is aimed at providing a
multidimensional picture of the woman’s broad developmental context, and does not set out to identify women
with a possible diagnosis of some clinical condition.
Specifically, this psychosocial assessment should encompass the evaluation of well-documented risk factors
impacting on the perinatal women’s mental health – such
as poor partner relationship, lack of social support, history of abuse/domestic violence, personal history of mental
illness, unplanned/unwanted pregnancy, adverse life
events, and present/past pregnancy complications[17] – and
may be undertaken as a component of clinical interview or
using a structured tool,[15] such as the renowned
“Postpartum Depression Predictors Inventory-Revised”
[PDPI-R].[18–20] It bears noting that some women identified
through such assessment as being at “high-risk for PND”
may nevertheless experience different levels (good, moderate or impaired) of mental health in terms of depression/anxiety symptoms and flourishing,[21] which constitutes an additional argument for universal screening.
There are essentially four broad methods to facilitate
the detection of PND: specialized depression screening
questionnaires (e.g., Edinburgh Postnatal Depression
Scale [EPDS]);[22] generic depression questionnaires (e.g.,
Beck Depression Inventory [BDI]);[23,24] antenatal psychosocial assessment to identify those women at
increased risk for developing depression (e.g., administering the PDPI-R); and training of healthcare professionals to improve recognition of clinical symptoms.

Additionally, the following brief case-finding questions
have also been recommended to identify depression in
perinatal women: (1) “During the past month, have you
often been bothered by feeling down, depressed or
hopeless?”; (2) “During the past month, have you often
been bothered by little interest or pleasure in doing
things?”; and (3) “Is this something you feel you need or
want help with?”.[16,25]
Notwithstanding, the relative clinical utility of all the
aforementioned detection procedures, the EPDS stands
as the most widely applied screening tool for PND.[22]
The EPDS presents a number of advantages over other
methods or questionnaires used in screening for PND:
first, it is a brief, inexpensive, and easy to administer tool;
second, scoring is simple and the interpretation of results
is immediate, since a general cut-off point is well-established at 13 points or over (specifically: 12 for major
depression, and 10 for major/minor depression combined);[26] third, the instrument deliberately excludes
some depressive somatic symptoms (e.g., disturbances in
appetite and sleeping patterns) that commonly occur in
perinatal women without mental disorders; fourth, it
includes one item (item #10) addressing thoughts of selfharm and suicidal ideation, which may rapidly point to
the specific issue of suicide prevention and the related
severity of depression symptoms; fifth, its acceptability
among women and healthcare professionals has been
consistently demonstrated in several studies;[27] and sixth,
besides its ability to screen for depression, there is good
evidence for the possibility of EPDS accurately detecting
perinatal anxiety disorders in both the antenatal and
postnatal periods.[28]
Given the fact that anxiety and depression tend to
correlate highly with each other,[29] and particularly in
perinatal women,[5] it has been argued that screening for
perinatal mental health should seek to identify both cluster of symptoms.[17] Specifically, one of the features that
distinguish PND from depression not related to childbirth is that the anxiety symptoms are more often present in PND.[30] In fact, these two psychopathological
dimensions share clinical similarities, such as increased
negative affect and the experience of distress, but they
also display distinct features, with depression (and not
anxiety) being characterized by a substantial decrease or
absence of positive affect.[31]
As regards the identification of anxiety symptoms in
the context of screening for PND, three main proceVolume 30 | Issue 3 | December 2022
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dures may be pondered, either jointly or independently.
First, the following case-finding questions may be asked
to perinatal women: (1) “During the past month, have
you been feeling nervous, anxious or on edge?”; and (2)
“During the past month, have you not been able to stop
or control worrying?”.[16] Second, a general (e.g., the
Generalized Anxiety Disorder scale [GAD-7];[32]) or a
specific (e.g., The Perinatal Anxiety Screening Scale
[PASS];[33]) measure of anxiety may be administered in
combination with the selected instrument for depression
screening. Third, anxiety and depression subscales of
generic (e.g., Hospital Anxiety and Depression Scale
[HADS]) or perinatal-specific (e.g., EPDS, items #3, #4
and #5) measures that may be scored in parallel can be
used.[28,34]
For women in the perinatal period, it is worth noting
that the prevalence of both classes of disorders tends to
increase under specific methodological conditions: when
symptoms (not categorical disorders) are examined;
when depression or anxiety is assessed through selfreport rating scales; or when established criteria are not
used for the diagnosis.[35] Therefore, when selecting any
of the aforementioned assessment procedures, clinicians
should be mindful that a flexible, multi-method
approach (rather than a “one size fits all” approach) is to
be preferred. Finally, even if some world-renowned
guidelines recommend screening for substance misuse[16]
and psychotic disorders,[14] an all-inclusive screening protocol would certainly weaken its clinical practicality.
Besides, substance abuse tends to co-occur with depressive and/or anxiety disorders, and the validity of screening for psychosis within general health settings remains
to be ascertained.[36]

Screening Beyond Perinatal Psychopathology:
Why and How?
Depression and anxiety, along with life satisfaction and
positive affect, are core dimensions of mental health.[37]
Accordingly, if psychological well-being and psychological distress are not necessarily orthogonal dimensions, it
will be reductive to equate perinatal mental health
screening to the identification of depression and anxiety
symptoms. Bearing in mind that perinatal depression
and anxiety disorders are the most prevalent psychological problems during pregnancy and the postpartum
period,[38] and broadening the scope of symptom screening in a feasible way provides a tangible opportunity to
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improve the accuracy and clinical utility of perinatal
mental health screenings. From the practitioner’s point
of view, the principles for a clinically informative screening advocated herein, substantiate a comprehensive
working model that endorses well-established guidelines
for effective perinatal mental health care pathways.
Taken altogether, such guidance model embodies a
commitment to the provision of a perinatal mental
health care that is needs-led, responsive and delivered in
a way that empowers people, promotes recovery and
resilience, and supports families and caregivers.[39]
To counteract a widespread tendency to portray
mental health as the absence of psychopathology,
Keyes[7,8] defined mental health as a syndrome encompassing positive feelings (i.e., presence of positive affect,
absence of negative affect, and perceived satisfaction
with life) and positive functioning in life (i.e., self-acceptance, positive relations with others, personal growth,
purpose in life, environmental mastery, and autonomy).
Furthermore, instead of assuming mental health and
psychopathology as opposite ends of a continuum, the
dual-factor model of mental health conceptualizes wellbeing and distress as two distinct but interrelated constructs.[40] In fact, research has shown that the alleviation
of psychopathological symptoms does not automatically
improve positive mental health, thus suggesting that
both outcomes should be monitored in psychotherapeutic interventions.[41] Even if changes in psychopathology
are better predictors of future positive mental health
than changes in positive mental health of future psychopathology, these effects are indeed bidirectional[42]
and underline the need for a unified clinical approach
including both the traditional and positive clinical psychology.[43] Moreover, factors related to positive mental
health and the absence of psychopathology seem to be
rather distinct in perinatal women: on the one hand,
younger infant age, higher levels of maternal confidence,
and resilience increase the likelihood of flourishing (i.e.,
spiraling upward); on the other hand, higher income,
fewer problems with an infant’s sleep, perceiving an
infant’s temperament as easy, and higher psychological
flexibility increase the likelihood of not having depressive symptoms; overall, positive appraisals of social support and higher levels of self-compassion increase the
likelihood of both outcomes.[9]
In order to keep a screening protocol feasible, it is
highly advisable to administer brief measures on positive

A clinically informative screening for perinatal depression

mental health, along with similarly brief screening
instruments for depression and anxiety symptoms.
Currently, two well-studied measures are recommended
for that purpose: the “Flourishing Scale”,[44] and the
“Mental Health Continuum – Short Form” [MHCSF].[45] While both scales provide a general score of positive mental health, the former contains 8 items (e.g., “I
lead a purposeful and meaningful life.”; “My social relationships are supportive and rewarding.”; “I am engaged
and interested in my daily activities.”), and the latter
includes 14 items (e.g., “During the past month, how
often did you feel that you had warm and trusting relationships with others?”; “During the past month, how
often did you feel that you had experiences that challenged you to grow and become a better person?”;
“During the past month, how often did you feel that
your life has a sense of direction or meaning to it?”).
Notably, the MHC-SF has been recently shown to be a
reliable and valid instrument to measure positive mental
health in perinatal women.[46]

Conclusions
Screening for PND may provide a unique opportunity
to examine and promote women’s mental health with a
life course lens, having pregnancies and developmental
contexts in mind.[47] In fact, screening for perinatal mental health is recommended when it is implemented as a
well-resourced program with clearly defined pathways to
clinical management, including appropriate diagnostic
and therapeutic services. They imply adequate training
for healthcare professionals in psychosocial assessment
to maximize the usefulness and minimize potential
harms of perinatal mental health screenings,[5] especially
given the fact that clinicians’ perceived interpersonal
competence is decisive to ensure the acceptability of such
procedure by perinatal women.[27]
To ensure the practicality of assessment protocols,
screening for PND should desirably include brief measures (using measures that are short achieve the goal of
showing respect for women’s time, and are more likely
to increase their compliance) to address anxiety as a
most common comorbid condition, and flourishing as
an indicator of hedonia and positive functioning. By this
means, clinicians should be cognizant of the contributions of positive mental health assessment to improve
case formulation and intervention planning. First, it
enables the identification of suboptimal mental health,

which is a strong predictor of preeclampsia and premature all-cause mortality.[48,49] Second, it facilitates shared
understanding and shared decision-making as regards
the clarification of women’s valued living directions
when providing tailored care. Third, and perhaps most
importantly, it broadens the focus of perinatal mental
health care from exclusively dealing with “what is wrong
and how to fix it”, to also attend to “what is right and
how to cherish it”.
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Abstract
Objective: The aim was to investigate how the duration of induction affects postabortion hemorrhage in second-trimester pregnancy terminations using misoprostol.
Methods: This single-center retrospective cohort study was conducted between April 2020 and April 2021 at a university hospital. Singleton pregnant women having gestational age of 13–26 weeks and being hospitalized for termination were included in the study. The misoprostol was administered 200 μg every 4 hours intravaginally to patients already diagnosed with miscarriage, and 400 μg every 3 hours to all remaining patients.
Estimated blood loss volume (EBLV) was calculated using a formula previously defined by Stafford et al. A total of 117 singleton pregnant women
having gestational age of 13–26 weeks and being hospitalized for pregnancy termination were included in the study. Of these, 78 patients aborted
within 0–24 hours (Group 2). The remaining 39 patients aborted in more than 24 hours (Group 1).
Results: The EBLV was higher in the study group (p=0.003). In addition, the rate of patients with ≥500 cc and ≥1000 cc blood loss was also significantly higher in the study group (p values 0.049 and 0.016, respectively). After adjusting for potential confounder factors, the probability of
blood loss of ≥500 cc and ≥1000 cc was found to be higher in the study group (adjusted OR: 2.720, 95% CI: 1.12–6.58 and adjusted OR: 6.987,
95% CI: 1.25–38.98, respectively).
Conclusion: Postabortion hemorrhage risk was found to be higher in patients whose induction period lasted longer than 24 hours in second-trimester terminations with misoprostol. However, there was no deterioration in the patient’s clinical status and no increase in transfusion rates. Care should be taken with regard to vaginal bleeding in misoprostol applications lasting longer than 24 hours.
Keywords: Induction termination, medication abortion, misoprostol, pregnancy termination, postabortion hemorrhage.

Introduction
Second-trimester pregnancy terminations account for
10–15% of all abortions in the world.[1,2] Secondtrimester terminations have higher morbidity and mortality rates than first trimester terminations.[3] However,
terminations may be delayed in some pregnant women
due to the failure to diagnose anomaly until the second

trimester or the development of preterm premature rupture of membranes (PPROM) in the mid-trimester.
Most of the second-trimester pregnancy terminations
are made up of patients who are diagnosed late or have
postponed their follow-up.[4]
Second-trimester pregnancy terminations can be
performed by dilation and evacuation (D&E) or medical
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induction. Misoprostol is a synthetic prostaglandin E1
analog and is the most commonly used agent in medical
induction due to its low cost and easy storage conditions.
Pregnant women who have undergone medical induction generally abort within 12–16 hours.[5] There is no
consensus regarding the maximum dose of misoprostol.[6]

Dilation and evacuation (D&E) was performed in 3
patients after induction for more than 7 days (since they
did not want to wait any longer). These 3 patients and
also 1 patient who underwent laparotomy on suspicion
of uterine rupture were excluded (Fig. 1).

Known causes of postabortion hemorrhage include
atony, cervical laceration, perforation, abnormal placentation, coagulopathy and retained placenta.[7] However,
in many cases, bleeding can occur even when none of
these causes are present. Studies on the etiology of
postabortion hemorrhage are extremely limited.
Although second-trimester termination induction has
many advantages, the risk of bleeding has been found to
be higher compared to D&E.[8,9] Despite its widespread
use, we found no study in the literature regarding the
effect of prolonged duration of induction of misoprostol
on postabortion hemorrhage. In this study, we investigated the effect of the duration of induction on
postabortion hemorrhage in second-trimester pregnancy terminations using misoprostol.

Procedures

Methods
Study design
This single-center retrospective cohort study was conducted between April 2020 and April 2021 at a university
hospital. The study was approved by the University
Ethics Committee (Ethics approval number: 2020/2756).
The data of the patients were obtained from the electronic database records.
Eligibility
Singleton pregnant women having gestational age of
13–26 weeks and being hospitalized for pregnancy termination were included in the study. During the study
period, 402 patients were hospitalized for termination of
pregnancy, of which 205 were between 13 and 26 weeks
of gestation.
Exclusion criteria included women who had a chronic systemic disease, uterine leiomyoma, cervical polyps,
bleeding disorders, preeclampsia, cervical insufficiency,
previous T-shape incision, multiple pregnancies, placenta previa, or placental adhesion anomaly. Women were
also excluded if they had a history of more than one
cesarean section, had received aspirin therapy, or there
was no information on blood loss.

Gestational age was determined according to the last
menstrual period and confirmed by an ultrasound below
10 weeks of gestation. After the patients were admitted to
the delivery room, a complete blood count was performed. Misoprostol was used as a single agent
(Mifepristone is not available in Turkey) and the doses
were administrated according to The International
Federation of Gynecology and Obstetrics (FIGO) guidelines.[6] Misoprostol was administered 200 μg every 4
hours intravaginally to patients already diagnosed with
miscarriage, and 400 μg every 3 hours to all remaining
patients. Misoprostol was inserted into the posterior
fornix using a speculum in the lithotomy position. Uterus
and adnexa were examined with a transvaginal ultrasound
probe 2 hours after removal of the placenta. The cases
showing retained placenta on the ultrasound were evacuated by manual vacuum aspiration. Complete blood
counts were performed for control purposes 24 hours
after pregnancy termination. Estimated blood loss volume (EBLV) was calculated using a formula previously
defined by Stafford et al.
In this method, EBLV was obtained by multiplying
the estimated gestational blood volume by the estimated
percent blood loss ({preoperative hematocrit - postoperative hematocrit} / preoperative hematocrit).[10]
Statistical analysis
All data collected for statistical analysis were analyzed
using the SPSS version 23 (SPSS Inc., Chicago, IL,
USA). The χ2 test was used for the analysis of categorical
data, the independent t-test and the Mann-Whitney U
test were used for continuous variables. Logistic regression analysis was performed and adjusted odds ratios
(OR) and 95% confidence intervals were calculated for
potential confounding factors. A P value less than 0.05
was considered statistically significant. The G * Power
3.1 software (Erdfelder, Foul and Buchner, Düsseldorf,
Germany) was used for post hoc power analysis. The α
error probability, effect size and power of the study were
0.05, 0.8, and 0.99, respectively.
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Total number of pregnancy
ternimations between April 2022 and
April 2021 (n=402)

Pregnant women whose gestational
age is between 13 and 26 weeks
(n=205)

Excluded = 88 total
1. Platelet count <150 k/μL (n=3 patients)
2. Multiple pregnancy (n=2 patients)
3. Placenta accreta spectrum or placenta previa (n=4 patients)
4. No information on blood loss (n=11 patients)
5. Chronic systemic diseases (n=38 patients)
6. Patients who underwent balloon catheterization (n=3 patients)
7. History of multiple previous cesarean sections (n=18 patients)
8. Other (n=9 patients)

Eligible for the study
n=117 patients

Patiens terminated after more than 24 hours
(Group 1)
n=39 patients (33.3%)

Patiens terminated within 24 hours
(Group 2)
n=78 patients (66.6%)

Fig. 1. Subject selection.

Results
A total of 117 eligible patients were evaluated in the
study. Of these, 78 patients aborted within 0–24 hours
(Group 2). The remaining 39 patients aborted in more
than 24 hours (Group 1). Age and parity were significantly higher in the Group 2 (29.8±6.7 vs. 26.5±6.05,
p=0.011; 1.6±1.5 vs. 0.9±1.2, p=0.010). There was no significant difference between the groups in terms of gestational age, nulliparity rate, body mass index (BMI), gravidity, previous cesarean section rate, prepartum
hemoglobulin value, prepartum hematocrit value and
termination indications (Table 1).
The mean value of the duration of termination was
19.9 hours in the Group 2 and 67.9 hours in the Group
1. Postpartum hemoglobin and postpartum hematocrit
values were lower in the Group 1 (10.7±1.4 vs.
11.4±1.2 and 32.0±4.0 vs. 34.1±3.1, respectively). The
calculated estimated blood loss volume (cEBLV) was
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found to be higher in the Group 1 (p-value=0.003). In
addition, the rate of patients with ≥500 cc and ≥1000
cc blood loss was also significantly higher in the Group
1 (61.5% vs. 42.3 and 15.4% vs. 2.6%, respectively)
(Table 2). No patient received a blood transfusion. A
retained placenta was observed in 3 patients from each
group (p=0.374). Vacuum aspiration was performed
under local anesthesia in these patients. None of the
patients developed complications during the procedure (cervical injury, uterine rupture, perineal laceration, etc.).
When confounder factors such as maternal age, parity, previous cesarean section, body mass index, prepartum anemia, retained placenta and gestational age at
delivery were adjusted, the probability of ≥500 cc blood
loss and ≥1000 cc blood loss was found to be higher in
the Group 1 (adjusted OR: 2.720, 95% CI: 1.12–6.58,
p<0.05; adjusted OR: 6.987, 95% CI: 1.25–38.98,
p<0.005, respectively) (Table 3).

The effect of induction duration on postabortal hemorrhage in second-trimester pregnancy termination with misoprostol

Table 1. Comparison of demographic findings of the groups.
Abortion after more
than 24 hours (n=39)
Group 1

Abortion within
0–24 hours (n=78)
Group 2

p-value

Age, years

26.5±6.05

29.8±6.7

0.011*

Gestational age, weeks

17.9±3.4

16.8±3.5

0.115*

Nulliparity

17 (43.6)

25 (32.1)

0.220†

BMI at delivery

24.7±3.8

25.3±3.5

0.399*

Gravidity

2.5±1.9

3.0±1.7

0.192‡

Parity

0.9±1.2

1.6±1.5

0.010‡

Previous CS

13 (33.3)

27 (34.6)

0.890†

Prepartum hemoglobin, g/dL

12.2±1.2

12.5±1.1

0.328*

Prepartum hematocrit, g/dL

36.9±3.4

37.2±3.0

0.646*

Prepartum anemia

4 (10.3)

6 (7.7)

0.640†

Miscarriage

7 (17.9)

28 (35.9)

0.086†

Fetal anomaly

23 (59.0)

29 (37.2)

PPROM

9 (23.1)

19 (24.4)

Other

0 (0.0)

2 (2.6)

Indication for termination

Data are presented as mean ± standard deviation and number (%). P-values were obtained by the independent t-test*, χ2 test† or Mann-Whitney U‡ test. BMI: body
mass index; CS: cesarean section; PPROM: preterm premature rupture of membranes.

Table 2. Comparison of the groups in terms of duration of termination, postabortion outcomes and misoprostol side effects.
Abortion after more
than 24 hours (n=39)
Group 1

Abortion within
0–24 hours (n=78)
Group 2

p-value

Duration of termination, hours

67.9±66.9

10.9±5.5

<0.001*

Postpartum hemoglobin, gr/dL

10.7±1.4

11.4±1.2

0.002†

Postpartum hematocrit, %

32.0±4.0

34.1±3.1

0.006†

cEBLV

690.4±453.6

449.5±262.9

0.003*

500 cc or more blood loss

24 (61.5)

33 (42.3)

0.049‡

1000 cc or more blood loss

6 (15.4)

2 (2.6)

0.016‡

Retained placenta

3 (7.7)

3 (3.8)

0.374‡

Side effects of misoprostol
Nausea

23 (59.0)

32 (41.0)

0.067‡

Vomiting

7 (17.9)

17 (21.8)

0.627‡

Cramps

28 (71.8)

72 (92.3)

0.003‡

Diarrhea

4 (10.3)

6 (7.7)

0.640‡

Data are presented as mean ± standard deviation or number (%). Mann-Whitney U* test, p-values were obtained by the independent t-test† or χ2 test‡. cEBLV: calculated estimated blood loss volume.

Table 3. Odds ratios in the study group compared with the referencea group.
Crude OR (95% CI)

Adjusted OR (95% CI)*

500 cc or more blood loss

2.435 (1.01–5.38) p<0.05

2.720 (1.12–6.58) p<0.05

1000 cc or more blood loss

6.909 (1.32–36.03) p<0.05

6.987 (1.25–38.92) p<0.05

Adjusted for: maternal age, gestational age at delivery, parity, previous cesarean section, body mass index, retained placenta, prepartum anemia and miscarriage.
CI: confidence interval; OR: odds ratio. *Reference group is the control group.

Volume 30 | Issue 3 | December 2022

253

Iﬂ›kalan MM et al.

Discussion
In this study, the effect of induction duration on
postabortion hemorrhage was investigated in secondtrimester pregnancies terminated with misoprostol. In
addition to cEBLV, the rate of patients with ≥500 cc
blood loss and ≥1000 cc blood loss was found to be significantly higher in pregnant women who underwent
misoprostol induction in more than 24 hours. The probability of ≥500cc and ≥1000 cc blood loss was found to be
higher in the Group 1 when potential confounder factors
were adjusted (adjusted OR: 2.7 and 6.9, respectively).
According to the Society of Family Planning,
postabortion hemorrhage is defined as the condition
when a patient with clinical signs of bleeding more than
500 mL needs a transfusion and hospitalization.[7]
However, this definition was made for abortions under
20 weeks of gestation. Since the present study consisted
of pregnant women between 13 and 26 weeks of gestation, the upper limit of blood loss was calculated 500 cc
and 1000 cc separately.
Although some risk factors for postabortion hemorrhage have been identified, many patients do not have
any of these risk factors.[11] It is known that the rate of
bleeding increases with gestational age in patients receiving medical induction.[12] In the current study, the group
that aborted within 24 hours (Group 2) had higher age
and parity. The nulliparity ratios showed a homogeneous distribution. It was expected that the group with
high parity would respond to induction earlier.
Therefore, age and parity were considered as confounder factors for the amount of bleeding and were
adjusted (Table 3). In the earlier studies, retained placenta was detected in 2–10% of patients who underwent
medical induction.[13,14] Although the rate of retained placenta was found to be higher in the Group 1 in the current study, this difference was not statistically significant.
However, retained placenta was also evaluated as a confounder factor and adjusted for.
In a prospective study conducted by Davis et al. on
pregnant women with early pregnancy failure, the
authors investigated bleeding patterns after misoprostol
administration in first-trimester pregnancy terminations.[15] In the aforementioned study, bleeding patterns
were followed up for 2 weeks after misoprostol administration started, but the amount of bleeding was not
measured. Heavy bleeding occurred rarely and usually
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within the first few days after treatment, and it decreased
in the following days. These findings are consistent with
the increased bleeding with a longer duration of treatment and decreased hemoglobin levels in this study. In
the current study, the reason for more bleeding in the
Group 1 with misoprostol treatment longer than 24
hours may be the vaginal bleeding that continues during
the induction period. The initiation of the abortion
mechanism, the separation process of the placenta and
the microdetachment areas in the placenta may be the
cause of increased bleeding during the prolonged induction period. The mechanism of separation of the placenta may occur well before the expulsion of the fetus.[16]
Misoprostol has been shown to have two main effects
in induction of labor: increasing uterine contractility and
ripening the cervix by breaking down the collagen in the
connective tissue stroma of the cervix. However, the
misoprostol action mechanism cannot be fully explained
and the effects of endogenous PGE1 in the delivery
process remain a mystery.[17] Prostaglandin EP receptor
subtypes show differential spatial expression in the
uterus and cervix depending on gestational status and
gestational age. This different distribution creates effects
such as cervical remodeling, relaxation of the lower
reproductive tract and contraction of the fundal
myometrium at the same time.[18] In a study by Belghiti
et al., the authors stated that oxytocin induction used
during labor increases the risk of postpartum hemorrhage in a dose-dependent manner.[19] It can be thought
that the bleeding risk increases as a result of prolonged
high-dose oxytocin desensitization in the receptors.[20] It
is plausible that similar down-regulation mechanisms at
the receptor level may be responsible for bleeding in
long-term use (more than 24 hours) of misoprostol.
Ashok et al. found in their study that the transfusion
requirement was less than 1% in mid-trimester pregnant
women who received medical induction for pregnancy
termination.[21] In the current study, no patient required a
blood transfusion. In the literature, there are some studies measuring blood loss volume in first-trimester misoprostol applications.[22,23] In these studies, the amount of
bleeding was found to be less due to both the difference
in blood loss measurement technique and the fact that the
study was performed on first trimester patients. However,
in the aforementioned studies, a subgroup analysis of the
relationship between the duration of induction and the
amount of bleeding was not performed.

The effect of induction duration on postabortal hemorrhage in second-trimester pregnancy termination with misoprostol

In some studies, bleeding was monitored for 2–3
weeks after misoprostol administration.[15] Considering
that heavy bleeding usually occurs within the first 24
hours, we evaluated only 24 hours after expulsion in our
study.
The strengths of the present study are that it is the
first study to measure the amount of bleeding in secondtrimester patients who had pregnancy termination with
misoprostol and also to investigate the relationship
between duration of induction and postabortion hemorrhage risk. But this study also has limitations. Firstly, we
administered different doses (200 μg) of misoprostol to
patients diagnosed with miscarriage in the current study,
but we did not perform any subgroup analysis.
Therefore, we evaluated miscarriage as a confounder
factor and adjusted. Secondly, the vaginal administration
of misoprostol may affect the absorption of the drug in
cases of vaginal bleeding or vaginal infection. We did not
take this situation into consideration in this study.
Finally, we observed no long-term bleeding patterns in
the study.

Conclusion
We found postabortion hemorrhage risk higher in
patients whose induction period lasted longer than 24
hours in second-trimester terminations with misoprostol. However, there was no deterioration in the patient’s
clinical status and no increase in transfusion rates. Care
should be taken in cases where vaginal bleeding with
misoprostol applications lasts longer than 24 hours.
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Abstract
Objective: The aim of this study was to investigate the success and reliability of QF-PCR analysis in detecting chromosomal abnormalities and
to determine its advantages and limitations.
Methods: Patients who underwent karyotype and QF-PCR analysis as a prenatal invasive diagnostic test in a tertiary center were retrospectively
analyzed. Invasive genetic test indications, ultrasonographic fetal screening reports, karyotype and QF-PCR analysis results of the patients were
obtained from the electronic data system. Karyotypes were classified as normal, common aneuploidies (trisomies 21, 18, 13, and sex chromosome
aneuploidies) and other aneuploidies. QF-PCR analysis and karyotype results were compared for inconsistency.
Results: A total of 426 cases (41 [9.6%] chorionic villus sampling, 339 [79.6%] amniocentesis and 46 [10.8%] cordocentesis) were included in
the study. The most common indication for prenatal invasive diagnostic testing was fetal structural anomalies (36.7%). Aneuploidy was detected in 61 (14.3%) of the fetuses. Fifty-nine (96.7%) of 61 fetuses with aneuploidy were common aneuploidies. The sensitivity and specificity of
the QF-PCR analysis in detecting common aneuploidies was 100%. QF-PCR analysis was indicative if not diagnostic in all fetuses with mosaic
trisomy or sex chromosome aneuploidies.
Conclusion: QF-PCR analysis is a rapid, robust, and reliable test for the prenatal detection of common aneuploidies. Although QF-PCR
analysis has high sensitivity and specificity in detecting common aneuploidies, it should be used for rapid preliminary information and the
result of karyotype analysis should be awaited for important clinical decisions.
Keywords: Aneuploidy, genetic counseling, karyotype, QF-PCR, rapid prenatal diagnosis.

Introduction
Numerical and structural chromosomal abnormalities
are the most common causes of developmental disabilities and congenital malformations and are detected in
approximately one in 200 newborns.[1] The current gold

standard test for detecting numerical and major structural chromosomal abnormalities (>5 Mb) is fetal karyotype
analysis.[2] On the other hand, one of the most important
disadvantages of karyotyping is that cell culture is
required for cytogenetic analysis of fetal samples and
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therefore results in a relatively long time such as 2 to 4
weeks.[3] As this long reporting time causes parental anxiety in this process, there has been an increased interest
in developing molecular techniques for rapid prenatal
diagnosis of common fetal aneuploidies to reduce
reporting time and parental anxiety.
Trisomy 13, 18, 21, sex chromosome aneuploidies
and triploidies account for more than 80% of major
chromosomal abnormalities, and rapid detection or
exclusion of these aneuploidies will shorten the anxious
waiting period in most patients.[4] Three rapid aneuploidy tests are currently available for the detection of
chromosomal abnormalities: fluorescent in situ
hybridization (FISH), quantitative fluorescent polymerase chain reaction (QF-PCR), and multiplex ligation-dependent probe amplification (MLPA).[5–8] With
these rapid aneuploidy tests, common aneuploidies
(trisomies 21, 18, 13, and sex chromosome aneuploidies) can be detected in a period as little as 24 to 48
hours.
QF-PCR method relies on the amplification of polymorphic chromosome-specific DNA sequences (STR),
and through fluorescent primers, amplified segments
can be visualized and quantified as peak areas on automated DNA scanners.[9,10] This method has been proposed as a rapid, robust and reliable test for the detection of common aneuploidies and has been widely used
in prenatal genetic diagnosis for over 20 years.[2–4,11–13] On
the other hand, some authors underlined that QF-PCR
kits are produced based on the Caucasian population
and that STR markers may differ in any of the populations.[3,14] Considering this proposal, population-based
studies are needed to evaluate the performance of QFPCR in rapid prenatal diagnosis. However, there are
limited studies evaluating the performance of QF-PCR
in our country.[3,15,16]
The aim of this study was to investigate the success
and reliability of QF-PCR in detecting chromosomal
abnormalities in patients undergoing invasive genetic
diagnostic tests and to determine the importance of QFPCR in prenatal genetic diagnosis.

Methods
Patients who underwent prenatal invasive diagnostic
tests (CVS, amniocentesis and cordocentesis) in a tertiary center between January 2021 and January 2022
were retrospectively analyzed. The study was approved
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by the ethics committee of our hospital. Patients for
whom prenatal invasive diagnostic testing is recommended were given genetic counseling, including the
limitations of the procedure, possible consequences,
and complications, and informed consent was obtained
prior to the procedure. Patients who underwent QFPCR testing in addition to karyotype analysis were
included in the study. Invasive genetic test indications,
ultrasonographic fetal screening reports, karyotype
analysis and QF-PCR results of the patients were
obtained from the electronic data system of our hospital. Indications for invasive genetic test were classified
as high risk in screening tests, advanced maternal age
(>35 years), increased nuchal translucency (≥95th percentile of a reference range),[17] parents’ anxiety, genetic abnormality in parents or previous child, fetal structural anomaly, suspected fetal infection, and the presence of soft marker in fetal ultrasonographic screening.
Soft ultrasonographic markers were defined as nuchal
fold thickness (≥6 mm), pyelectasis (≥4 mm), short
femur and humerus (<2.5 percentile), hyperechogenic
bowel, hyperechogenic cardiac focus, choroid plexus
cyst, and hypoplastic or absent nasal bone.[18] Fetal
ultrasonography was performed with the Voluson E6
(GE Healthcare, USA) device.
Fetal samples obtained by invasive procedure were
divided into two parts. One part of the fetal samples
underwent QF-PCR for rapid diagnosis, while standard
karyotype was performed on the second part to validate
QF-PCR. All fetal samples were compared with maternal peripheral blood samples to exclude maternal cell
contamination.
In QF-PCR analysis, genomic DNA was extracted
from fetal samples following the manufacturer’s instructions. QF-PCR was performed for 13, 18, 21, X and Y
chromosomes using the Aneusure kit (GeneTek
Biopharma, Berlin, Germany) with 22 STR markers
(AMXY, SRY, DXS7132, HPRT, DXS6803, DYS437,
7X, DXS981, D13S325, D13S252, D13S634, D13S258,
D13S797, D18S390, D18S391, D18S1002, D18S535,
D21S1809, D21S1446, D21FINAR, D21S1442,
D21S1411). Fluorescently labeled PCR products were
electrophoresed on the ABI-3130 genetic analyzer
(Applied Biosystems, Waltham, MA, USA). The peak
height ratio or area ratio was calculated for the QF-PCR
results, and the peak area ratio between 0.8 and 1.4
between each allele was considered normal. The pres-

Advantages and limitations of QF-PCR analysis in invasive prenatal genetic diagnosis

ence of two alleles of equal domain (1:1) was considered
as normal disomy. Trisomic triallelic (1:1:1) and trisomic diallelic (2:1) results were considered abnormal. The
presence of a single peak was considered non-informative and at least two compatible markers were required
to obtain a result. Results were analyzed with Gene
Mapper V4.0 (Softgenetics, State College, PA, USA).
In standard karyotype analysis, two or three cell cultures were performed on fetal samples taken from all
cases and traditional G band was applied. Short and
long-term cell cultures were used for the analysis of fetal
samples. Routine evaluation included analysis of 20 random metaphase spreads from two independent cultures.
Genetic analysis results were defined according to the
International Human Cytogenetic Nomenclature
System (ISCN 2020).[19] Karyotypes were classified as
normal (normal karyotype, balanced translocation and
de novo rearrangements without loss of genetic material), common aneuploidies (trisomies 21, 18, 13, and sex
chromosome aneuploidies) and other aneuploidies
(other trisomies, triploidy, deletions or duplications, de
novo balanced rearrangements, unbalanced rearrangements, and mosaic trisomies). QF-PCR and karyotype
results were compared for inconsistency.
The data analysis was performed using SPSS software version 21 (SPSS Inc., Chicago, IL, USA) package program. Descriptive data were expressed as number (%), mean ± standard deviation, as appropriate.
Kolmogorov-Smirnov test was used to test the distribution of continuous data. The Student’s t test was
used to compare the values of two independent groups,
since the distribution of the variables was normal
between groups. The chi-square test was used to establish the statistical significance of categorical variables.
Sensitivity, specificity, negative predictive values
(NPV) and positive predictive values (PPV) were calculated for QF-PCR analysis. Statistical significance
was determined as p≤0.05.

Results
A total of 535 prenatal invasive diagnostic tests were
performed during the study period. Ninety-eight
(18.3%) patients who did not undergo QF-PCR analysis, 4 (0.7%) patients with failed cell culture, and 7
(1.3%) patients with maternal cell contamination were
excluded from the study. The remaining 426 patients
(CVS in 41 [9.6%] patients, amniocentesis in 339

[79.6%] patients and cordocentesis in 46 [10.8%]
patients) were included in the study. The flow chart of
the patients included in the study is shown in Fig. 1.
Aneuploidy was detected in 61 (14.3%) of the patients.
The rate of aneuploidy was significantly higher in
patients who underwent CVS compared to amniocentesis and cordocentesis (48.8% [n=20], 10.6% [n=36]
and 10.9% [n=5] respectively, p<0.001). The mean gestational age was 12.95±0.84 weeks in patients who
underwent CVS, 19.24±2.27 weeks in patients who
underwent amniocentesis, and 24.87±2.55 weeks in
patients who underwent cordocentesis. The mean age
of the patients was 33.16± 6.11 years, and there was no
significant difference between the mean age of patients
with and without aneuploidy (33.65±1.16 and 33.13±
1.12 respectively, p=0.751).
Prenatal invasive diagnostic test indications and
karyotype analysis results of the patients are shown in
Table 1. The most common indication for prenatal
invasive diagnostic test was fetal structural anomalies.
The distribution of ultrasonographic findings of patients
with fetal malformation in prenatal ultrasonography
according to karyotype results is shown in Table 2. The
most common structural anomalies in fetuses were congenital heart disease and central nervous system anomalies. Aneuploidy was detected in 69.6% of fetuses with
hydrops fetalis and in 68% of fetuses with cystic hygroma, and these two were the anomalies most associated
with aneuploidy.
Common aneuploidies were present in 59 (96.7%)
of 61 fetuses with aneuploidy. The results of QF-PCR
and cytogenetic analysis of common aneuploidies are
shown in Table 3. When the analysis results were classified as normal and abnormal in common aneuploidies,
the sensitivity and specificity of the QF-PCR analysis in
detecting common aneuploidies were 100%. The
genetic analysis results of the patients with inconsistency between the standard karyotype analysis and QFPCR analysis are shown in Table 4. Although the
results of the QF-PCR analysis were not reported as
mosaic trisomy, the QF-PCR results were abnormal in
all three mosaic trisomies. Similarly, the QF-PCR
result was abnormal in a fetus with mosaic sex chromosome aneuploidy. Two (0.5%) fetuses with normal QFPCR results had abnormal karyotype results other than
common aneuploidies, and both fetuses had severe fetal
malformations.
Volume 30 | Issue 3 | December 2022
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Total number of
invasive procedures
(n=535)
No QF-PCR
(n=98)

Excluded
(n=109)

Aneuploidy
(n=9)

MCC
(n=7)

Failed cell culture
(n=4)

Aneuploidy in
QF-PCR
(n=1)

Included in the study
(n=426)

CVS
(n=41)

Amniocentesis
(n=339)

Cordocentesis
(n=46)

Normal (n=21)
Aneuploidy (n=20)

Normal (n=303)
Aneuploidy (n=36)

Normal (n=41)
Aneuploidy (n=5)

Fig. 1. Flow chart of the patients.

Table 1. Prenatal invasive diagnostic test indications and karyotype analysis results of the patients.
Karyotype analysis results

Total
(n=426)
n (%)

Normal
(n=365)
n (%)

Trisomy 21
(n=32)
n (%)

Trisomy 18
(n=16)
n (%)

Trisomy 13
(n=4)
n (%)

Sex
chromosome
aneuploidies
(n=4)
n (%)

Fetal structural malformation

160 (37.6)

109 (68.1)

24 (15.0)

16 (10.0)

4 (2.5)

2 (1.3)

Indications

Mosaic
trisomies
(n=3)
n (%)

Other
aneuploidies
(n=2)
n (%)

3 (1.9)

2 (1.3)

High risk in screening tests

136 (31.9)

130 (95.6)

5 (3.7)

0 (0.0)

0 (0.0)

1 (0.7)

0 (0.0)

0 (0.0)

Presence of soft marker

55 (12.9)

53 (96.4)

2 (3.6)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Advanced maternal age (≥35 years)

31 (7.3)

31 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Genetic abnormality in parents or
previous child

16 (3.8)

16 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Increased nuchal translucency

13 (3.1)

11 (84.6)

1 (7.7)

0 (0.0)

0 (0.0)

1 (7.7)

0 (0.0)

0 (0.0)

Parents’ anxiety

8 (1.9)

8 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Suspected fetal infection

7 (1.6)

7 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Values are presented as number and percentage (%).
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Table 2. The distribution of ultrasonographic findings of patients with fetal malformation detected in prenatal ultrasonography according to
karyotype results.
Karyotype analysis results

Ultrasonographic findings

Total
(n=426)
n (%)

Normal
(n=365)
n (%)

Trisomy 21
(n=32)
n (%)

Trisomy 18
(n=16)
n (%)

Trisomy 13
(n=4)
n (%)

Sex
chromosome
aneuploidies
(n=4)
n (%)

Mosaic
trisomies
(n=3)
n (%)

Other
aneuploidies
(n=2)
n (%)

Congenital heart diseases

66 (15.5)

36 (54.5)

14 (21.2)

12 (18.2)

1 (1.5)

1 (1.5)

1 (1.5)

1 (1.5)

Central nervous system anomalies

48 (11.3)

34 (70.8)

4 (8.3)

3 (6.3)

4 (8.3)

0 (0.0)

1 (2.1)

2 (4.2)

Skeletal system anomalies

42 (9.9)

27 (64.3)

3 (7.1)

8 (19.0)

2 (4.8)

1 (2.4)

1 (2.4)

0 (0.0)

Portal and umbilical cord anomalies*

36 (8.5)

24 (66.7)

3 (8.3)

6 (16.7)

1 (2.8)

0 (0.0)

1 (2.8)

1 (2.8)

Head and face anomalies

25 (5.9)

16 (64.0)

4 (16.0)

3 (12.0)

1 (4.0)

0 (0.0)

0 (0.0)

1 (4.0)

Cystic hygroma

25 (5.9)

8 (32.0)

7 (28.0)

7 (28.0)

1 (4.0)

1 (4.0)

1 (4.0)

0 (0.0)

Hydrops fetalis

23 (5.4)

7 (30.4)

6 (26.1)

7 (30.4)

0 (0.0)

2 (8.7)

1 (4.3)

0 (0.0)

Abdominal anterior wall defects

18 (4.2)

12 (66.7)

0 (0.0)

6 (33.3)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Urinary system anomalies

16 (3.8)

12 (75.0)

2 (12.5)

0 (0.0)

1 (6.3)

1 (6.3)

0 (0.0)

0 (0.0)

Genital system anomalies

5 (1.2)

4 (80.0)

1 (20.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Congenital diaphragmatic hernia

5 (1.2)

3 (60.0)

0 (0.0)

2 (40.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Gastrointestinal system anomalies

4 (0.9)

2 (50.0)

2 (50.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Values are presented as number and percentage (%). *: Portal and umbilical cord anomalies include single umbilical artery, persistent right umbilical vein, umbilical cord
cyst and ductus venosus agenesis.

Discussion
The present study provides a comprehensive evaluation
of QF-PCR in rapid prenatal genetic diagnosis in the
Turkish population. Considering that the main factor in
the development of the QF-PCR was to achieve rapid
and reliable prenatal diagnosis, our results show that
QF-PCR provides rapid and reliable results in more
than 99.9% of euploid and aneuploid fetuses. In the

present study, there was complete consistency between
QF-PCR and karyotype analysis results in 55 of 59 cases
with common aneuploidy, and QF-PCR was indicative if
not diagnostic in the remaining four cases. Furthermore,
QF-PCR analysis did not yield false negative results in
any of the cases. Therefore, we suggest that QF-PCR
can be safely used in rapid prenatal genetic diagnosis in
the Turkish population.

Table 3. Results of QF-PCR and cytogenetic analysis in common aneuploidies, and sensitivity, specificity, positive predictive value and negative
predictive value of QF-PCR analysis.
95% CI
Fetal karyotypes

n (%)

QF-PCR

n (%)

Sensitivity

Specificity

PPV

NPV

Trisomy 21

32 (7.5)

Trisomy 21

32 (7.5)

100

100

100

100

Trisomy 18

16 (3.8)

Trisomy 18

18 (4.2)

100

99.5

88.8

100

Trisomy 13

4 (0.9)

Trisomy 13

4 (0.9)

100

100

100

100

Sex chromosome aneuploidies

4 (0.9)

Sex chromosome aneuploidies

5 (1.2)

100

99.7

80

100

Common aneuploidies

59 (13.8)

Common aneuploidies

59 (13.8)

100

100

100

100

All aneuploidies

61 (14.3)

All aneuploidies

59 (13.8)

96.7

100

100

99.5

Values are presented as number and percentage (%).
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Table 4. Invasive genetic diagnostic test indications, fetal ultrasonographic findings and genetic analysis results of fetuses with inconsistency
between standard karyotype analysis and QF-PCR analysis.
Cases

Indications

Ultrasonographic findings

Invasive procedures

Fetal karyotypes

QF-PCR

Case-1

Fetal structural anomaly

Subpulmonary perimembranous VSD
Double outlet right ventricle
Choroid plexus cyst

Amniocentesis

47,--,+18[48]/46,-- [2]

Trisomy 18

Case-2

Fetal structural anomaly

Bilateral pes equinovarus
Hypoplastic nasal bone

Amniocentesis

47,--,+18[22]/46,-- [8]

Trisomy 18

Case-3

Fetal structural anomaly

Cystic hygroma
Hydrops fetalis
Agenesis of the ductus venosus

CVS

46,X,+18 [14]/45,X [36]

Monosomy X

Case-4

High risk in screening test

-

Amniocentesis

47,XXY [45]/46,XY [5]

XXY

Case-5

Fetal structural anomaly

Lissencephaly
Agenesis of the corpus callosum
Retrognathia
Subaortic VSD
Type B aortic interruption
Thymus hypoplasia
Agenesis of the ductus venosus
Single umbilical artery
Nuchal fold thickness
Pelviectasis
Hyperechogenic bowel

Amniocentesis

46,--, der(5)t(5;7)(p14.2;q22.11)

Normal

Case-6

Fetal structural anomaly

Lissencephaly
Septum pellucidum agenesis

Cordocentesis

47,--,+der(22)t(11;22)(q23;q21)

Normal

CVS: chorionic villus sampling; VSD: ventricular septal defect.

There are conflicting results regarding the performance of QF-PCR analysis in prenatal diagnosis in the
Turkish population. In a study with a relatively small
number of cases, QF-PCR had poor performance in
detecting common aneuploidies (Sensitivity: 50%, specificity: 83.7%, PPV: 14.3% and NPV: 96.9%), and the
authors emphasized that conventional karyotype should
remain the gold standard.[15] In a subsequent study
involving 131 fetuses with aneuploidy, karyotype analysis and QF-PCR had similar success rates, and the
authors suggested that QF-PCR could be preferred as
the sole prenatal test in all indication groups without
fetal ultrasonographic findings.[16]
The present study reveals that the performance of
the QF-PCR analysis in the Turkish population is similar to the results of previously reported studies with a
large number of cases.[2,13] In a study reporting the results
of the nine-year experience of two centers in Spain and
Italy that included a total of 43,000 prenatal diagnostic
tests, QF-PCR showed 100% specificity for common
aneuploidies, with PPV of 100% and NPV of 99.7%.[13]
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In another study involving 13,500 cases, QF-PCR was
able to detect all 233 fetuses with common aneuploidy.[2]
However, a small number of fetuses with aneuploidy
were detected in these studies, which should be considered for predictive values. In our study, the rate of fetuses with aneuploidy was higher (14.3%) and we obtained
similar predictive values.
In addition to providing fast and safe results, QFPCR has advantages such as not requiring cultured
cells and detecting maternal cell contamination.[11] In
our study, the QF-PCR result of a fetus whose cell culture failed was reported as trisomy 21. In such a case,
although QF-PCR has high sensitivity and specificity
in detecting common aneuploidies, we suggest that the
karyotype analysis result should be awaited in important clinical decisions such as termination of pregnancy. On the other hand, QF-PCR analysis can shorten
the process of performing advanced molecular analysis
in prenatal genetic diagnosis. Since microarray is a relatively expensive procedure, it is performed after karyotype analysis in fetuses with structural malformations

Advantages and limitations of QF-PCR analysis in invasive prenatal genetic diagnosis

and waiting for the karyotype result prolongs the
process. A strategy of performing microarray based on
the QF-PCR result can avoid this delay. It has been
suggested that as another advantage of QF-PCR, it can
reduce the number of karyotype analyses and the cost
of prenatal genetic diagnosis.[9,20] In a 2014 study conducted in southern Spain that included 928 cases, it was
reported that a protocol consisting of a combination of
QF-PCR and selective karyotype analysis reduced
costs by 54% compared to karyotype analysis in all
cases.[9] However, it is worth emphasizing that costs
may vary, and we therefore think that each country
should determine its own cost-effective policy. Despite
all these advantages, there is still controversy about
whether QF-PCR analysis can be used alone in prenatal genetic diagnosis.[2,9] Some authors suggested that
QF-PCR analysis alone could be used to detect aneuploidies in selected populations.[8,13] QF-PCR analysis
alone was introduced in London and South-East
England region in 2007, and karyotype analysis was
performed only in the presence of fetal structural
anomalies, ≥2 soft markers for trisomy 21, nuchal
thickness and familial chromosomal rearrangements.[21]
This strategy reduced the need for karyotype analysis
to 25%, with a detection rate of 99.9% for any chromosomal abnormality.[20] Since 2005, parents in
Sweden can choose between QF-PCR alone or karyotype analysis when indications for prenatal testing are
advanced maternal age, increased risk for a monogenic
disorder or parental anxiety.[22] However, using QFPCR alone in prenatal genetic diagnosis brings with it
some ethical and medicolegal issues.
One of the major concerns for using QF-PCR
alone is that the kits used in the analysis are designed
to evaluate only chromosomes 13, 18, 21, X and Y.
Therefore, QF-PCR analysis alone may not detect
clinically significant abnormalities in other chromosomes. In previous studies, clinically significant nontrisomic chromosomal abnormality in the prenatal
sample was estimated at approximately 1/1600 to
1/211.[2,20,23] Similarly, in our study, two cases (1/213) in
which QF-PCR had normal results had other chromosomal abnormalities. However, we detected severe
fetal structural malformations in both of these cases by
ultrasonography. Therefore, even if the QF-PCR
analysis was normal, karyotype analysis and microarray
would be performed for both cases. Another concern
for using QF-PCR alone is that it may not detect low

levels of mosaicism (<20%) and has lower diagnostic
performance in sex chromosome aneuploidies.[2,13,24] In
our study, QF-PCR was indicative, although not diagnostic, in all fetuses with mosaic aneuploidy. In one
case (Case-3), the QF-PCR result was reported as
monosomy X, and the karyotype analysis result for this
case was reported as mosaic trisomy 18 and monosomy
X. Therefore, we suggest that an abnormal QF-PCR
result must be confirmed by karyotype analysis, as
there may be possible mosaicism. This is especially
important for cases where placental sampling was performed by CVS. The clinician should consider that the
abnormal result may be due to confined placental
mosaicism, and the result should be confirmed by
amniocentesis in the absence of ultrasonographic findings.[11]
In the present study, we evaluated prenatal chromosome analysis indications in our population and ultrasonographic findings in fetuses with aneuploidy. In previous studies, the most common indications were
increased risk of aneuploidy on serum screening tests
and advanced maternal age.[3,16] In contrast, the most
common indication for chromosome analysis in our
study was fetal structural malformations. This is probably related to the fact that noninvasive prenatal screening test (NIPT) is more widely used as a result of its
decreasing cost. Our results support that parents prefer
NIPT to avoid an invasive procedure in the absence of
an ultrasonographic finding. On the other hand, considering that we detected aneuploidy in approximately 30%
of fetuses with structural malformations in our study, we
suggest that fetal ultrasonographic screening is one of
the most important strategies for detecting fetal aneuploidies.
Our study had some limitations. First, although the
number of cases included in the current study was relatively high, the number of cases with sex chromosome
aneuploidy was small to evaluate the performance of
QF-PCR in this group more accurately. Second, the
current study could not assess whether a new protocol
using QF-PCR analysis alone would be a cost-effective
method. In a subsequent study, whether selective karyotype analysis to be performed in fetuses with ultrasonographic findings will be a less costly method and
possible disadvantages of such a strategy can be investigated. On the other hand, the strengths of our study
were that we conducted the study in a tertiary center
Volume 30 | Issue 3 | December 2022
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using standard protocols for prenatal genetic diagnosis
and that prenatal ultrasonography was performed by
experienced clinicians.

6. Mansfield ES. Diagnosis of Down syndrome and other aneuploidies using quantitative polymerase chain reaction and small
tandem repeat polymorphisms. Hum Mol Genet 1993;2:43–
50. [PubMed] [CrossRef]

Conclusion

7. Schouten JP, McElgunn CJ, Waaijer R, Zwijnenburg D,
Diepvens F, Pals G. Relative quantification of 40 nucleic acid
sequences by multiplex ligation-dependent probe amplification. Nucleic Acids Res 2002;30:e57. [PubMed] [CrossRef]

QF-PCR analysis is a rapid, robust, and reliable test for
the prenatal detection of common aneuploidies.
Although QF-PCR has high sensitivity and specificity in
detecting common aneuploidies, we suggest that it
should be used for rapid preliminary information and
the result of karyotype analysis should be awaited for
important clinical decisions. When the QF-PCR analysis is reported as normal, the residual risk of fetal aneuploidy is quite low. On the other hand, a normal QFPCR result in fetuses with structural malformations
must be confirmed by karyotype and microarray analysis. The clinician should interpret the results carefully
and provide genetic counseling taking into account the
limitations of QF-PCR analysis.
Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.
Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
the Personal Data Protection Law and the copyright regulations applicable to intellectual and artistic works are complied with and there is no conflict of interest.

References
1. Faas BH, Cirigliano V, Bui TH. Rapid methods for targeted
prenatal diagnosis of common chromosome aneuploidies. Semin
Fetal Neonatal Med 2011;16:81–7. [PubMed] [CrossRef]
2. Papoulidis I, Siomou E, Sotiriadis A, Efstathiou G, Psara A,
Sevastopoulou E, et al. Dual testing with QF-PCR and karyotype analysis for prenatal diagnosis of chromosomal abnormalities. Evaluation of 13,500 cases with consideration of using
QF-PCR as a stand-alone test according to referral indications.
Prenat Diagn 2012;32:680–5. [PubMed] [CrossRef]
3. Özer Kaya Ö, Koç A, Özdemir TR, Kirbiyik Ö, Özyilmaz B,
Özeren M, et al. QF-PCR in invasive prenatal diagnosis: a single-center experience in Turkey. Turk J Med Sci 2017;47:142–
7. [PubMed] [CrossRef]
4. Putzova M, Soldatova I, Pecnova L, Dvorakova L, Jencikova N,
Goetz P, et al. QF-PCR-based prenatal detection of common
aneuploidies in the Czech population: five years of experience.
Eur J Med Genet 2008;51:209–18. [PubMed] [CrossRef]
5. Spathas DH, Divane A, Maniatis GM, Ferguson-Smith ME,
Ferguson-Smith MA. Prenatal detection of trisomy 21 in
uncultured amniocytes by fluorescence in situ hybridization: a
prospective study. Prenat Diagn 1994;14:1049–54. [PubMed]
[CrossRef]

264

Perinatal Journal

8. Badenas C, Rodríguez-Revenga L, Morales C, Mediano C,
Plaja A, Pérez-Iribarne MM, et al. Assessment of QF-PCR as
the first approach in prenatal diagnosis. J Mol Diagn 2010;12:
828–34. [PubMed] [CrossRef]
9. de la Paz-Gallardo MJ, García FSM, de Haro-Muñoz T,
Padilla-Vinuesa MC, Zafra-Ceres M, Gomez-Capilla JA, et al.
Quantitative-fluorescent-PCR versus full karyotyping in prenatal diagnosis of common chromosome aneuploidies in southern Spain. Clin Chem Lab Med 2015;53:1333–8. [PubMed]
[CrossRef]
10. Mann K, Fox SP, Abbs SJ, Yau SC, Scriven PN, Docherty Z,
et al. Development and implementation of a new rapid aneuploidy diagnostic service within the UK National Health
Service and implications for the future of prenatal diagnosis.
Lancet 2001;358:1057–61. [PubMed] [CrossRef]
11. Grati FR, Malvestiti F, Grimi B, Gaetani E, Di Meco AM,
Trotta A, et al. QF-PCR as a substitute for karyotyping of
cytotrophoblast for the analysis of chorionic villi: advantages
and limitations from a cytogenetic retrospective audit of 44,727
first-trimester prenatal diagnoses. Prenat Diagn 2013;33:502–
8. [PubMed] [CrossRef]
12. Levett LJ, Liddle S, Meredith R. A large-scale evaluation of
amnio-PCR for the rapid prenatal diagnosis of fetal trisomy.
Ultrasound Obstet Gynecol 2001;17:115–8. [PubMed] [CrossRef]
13. Cirigliano V, Voglino G, Ordoñez E, Marongiu A, Paz
Cañadas M, Ejarque M, et al. Rapid prenatal diagnosis of common chromosome aneuploidies by QF-PCR, results of 9 years
of clinical experience. Prenat Diagn 2009;29:40–9. [PubMed]
[CrossRef]
14. Cho EH, Park BY, Kang YS, Lee EH. Validation of QF-PCR
in a Korean population. Prenat Diagn 2009;29:213–6. [PubMed]
[CrossRef]
15. Aydo¤muﬂ S, Keskin HL, Baykal Gökçe S, Avﬂar AF, Çelen E.
The efficacy of quantitative fluorescent-polymerase chain reaction (QF-PCR) in the diagnosis of prenatal aneuploidy. Turk J
Med Sci 2009;39:741–6.
16. Tekcan A, Tural S, Elbistan M, Kara N, Guven D, Kocak I.
The combined QF-PCR and cytogenetic approach in prenatal
diagnosis. Mol Biol Rep 2014;41:7431–6. [PubMed] [CrossRef]
17. Snijders RJ, Noble P, Sebire N, Souka A, Nicolaides KH. UK
multicentre project on assessment of risk of trisomy 21 by maternal age and fetal nuchal-translucency thickness at 10-14 weeks of
gestation. Fetal Medicine Foundation First Trimester Screening
Group. Lancet 1998;352:343–6. [PubMed] [CrossRef]
18. American College of Obstetricians and Gynecologists’
Committee on Practice Bulletins—Obstetrics; Committee on
Genetics; Society for Maternal-Fetal Medicine. Screening for
fetal chromosomal abnormalities: ACOG Practice Bulletin,

Advantages and limitations of QF-PCR analysis in invasive prenatal genetic diagnosis

Number 226. Obstet Gynecol 2020;136:e48–e69. [PubMed]
[CrossRef]
19. McGowan-Jordan J, Hastings RJ, Moore S, editors. ISCN
2020: an international system for human cytogenomic nomenclature (2020). Basel: Karger; 2020.
20. Hills A, Donaghue C, Waters J, Waters K, Sullivan C,
Kulkarni A, et al. QF-PCR as a stand-alone test for prenatal
samples: the first 2 years’ experience in the London region.
Prenat Diagn 2010;30:509–17. [PubMed] [CrossRef]
21. Ogilvie CM, Yaron Y, Beaudet AL. Current controversies in
prenatal diagnosis 3: for prenatal diagnosis, should we offer less
or more than metaphase karyotyping? Prenat Diagn 2009;29:
11–4. [PubMed] [CrossRef]

22. Bui TH. Prenatal cytogenetic diagnosis: gone FISHing, BAC
soon! Ultrasound Obstet Gynecol 2007;30:247–51. [PubMed]
[CrossRef]
23. Caine A, Maltby AE, Parkin CA, Waters JJ, Crolla JA; UK
Association of Clinical Cytogeneticists (ACC). Prenatal detection of Down’s syndrome by rapid aneuploidy testing for chromosomes 13, 18, and 21 by FISH or PCR without a full karyotype: a cytogenetic risk assessment. Lancet 2005;366:123–8.
[PubMed] [CrossRef]
24. Mann K, Hills A, Donaghue C, Thomas H, Ogilvie CM.
Quantitative fluorescence PCR analysis of >40,000 prenatal
samples for the rapid diagnosis of trisomies 13, 18 and 21 and
monosomy X. Prenat Diagn 2012;32:1197–204. [PubMed]
[CrossRef]

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

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

Volume 30 | Issue 3 | December 2022

265

AL JO

U

R

AL

PE

R

AT

N

IN

Original Article

L

Perinatal Journal 2022;30(3):266–272

R

N

A

PE

IN

AT
U
AL JO

R

©2022 Perinatal Medicine Foundation

Correlation of glycosylated hemoglobin and
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Anwika Kirti Kujur

İD

, Krishnaswami Devimeenakshi

İD

Department of Pediatrics, Government Kilpauk Medical College, Chennai, India

Abstract
Objective: Maternal diabetes mellitus has a significant impact on the neonatal outcome. Birth weight is related to the degree of glycemic control. Poor glycemic control in the mother causes somatic overgrowth and results in macrosomia. Maternal obesity is an independent risk factor
for macrosomia. The study objective was to evaluate the correlation between glycosylated hemoglobin (HbA1c) level in diabetic mothers and
macrosomia in their neonates.
Methods: A cross-sectional observational study was done on diabetic mothers and their neonates. Maternal body mass index, weight gain, duration of diabetes and type of treatment were recorded. Maternal HbA1c levels were measured within one hour of delivery and birth order, mode
of delivery, gestational age and birth weight were recorded. The discrete variables were analyzed by chi-square test and continuous variables by
independent t-test. Receiver operating characteristic (ROC) analysis was used to determine the optimum cut-off for predicting macrosomia with
HbA1c. A p-value of <0.05 was considered significant.
Results: A total of 228 diabetic mothers and their neonates were studied and 18 neonates were macrosomic. Diabetes was pregestational in
56.6% of mothers and gestational in 43.4% of mothers. There was a significant difference in BMI, weight gain, and HbA1c in mothers of macrosomic and non-macrosomic neonates. There was no significant difference in mean values of maternal age, duration of diabetes and gestational
age in the two groups.
Conclusion: This study suggests that diabetic women with elevated HbA1c>5.6% measured after delivery were likely to have macrosomic
neonates.
Keywords: Gestational diabetes, macrosomia, glycosylated hemoglobin A.

Introduction
Maternal diabetes mellitus in both pre-gestational and
gestational periods have a significant impact on the
neonatal outcome. Outcome of pregnancy is related to
the degree of glycemic control, and poor glycemic control in the mother causes somatic overgrowth and results
in macrosomia. The term macrosomia denotes birth
weight more than the 90th percentile or baby weighing
>4000 g.[1] These infants have excess fat deposition on
shoulders and trunk which predisposes to primary
Cesarean section and birth trauma. Factors like
increased insulin like growth factor-1, fibroblast growth

factor, epidermal growth factor, platelet derived growth
factor, leptin and also adiponectin are implicated in
macrosomia.[2–4] Maternal obesity is an independent risk
factor for macrosomia. Prevalence of gestational diabetes
mellitus increases with increase in body mass index.[5]
Excess weight gain during pregnancy is an additional risk
factor for macrosomia. Excessive gestational weight gain
was considered when it exceeded the total weight gain
recommendations from the Institute of Medicine (IOM).
As per the revised guidelines, the upper limit of recommended weight gain in pregnant women ranges from 9
kg to 11.5 kg for obese and overweight women, and 16
kg to 18 kg for normal and underweight women.[6,7]
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Correlation of glycosylated hemoglobin and macrosomia in infants of diabetic mothers

This study was planned to find a correlation between
glycosylated hemoglobin (HbA1c) level in the mother
and macrosomia in the infant of diabetic mother.
Emerging evidence indicates that abnormal fetal growth
can occur before the routine biochemical diagnosis of
gestational diabetes at 24–28 weeks of gestation.[8] This
warrants measures to improve glycemic control early,
more so in high risk obese population.[9]
The Hyperglycemia and Adverse Pregnancy
Outcome (HAPO) study compared diabetic mothers
with normal mothers and observed a strong association
of higher maternal glucose levels with increased birth
weight above the 90th percentile for gestational age.[10]
Adverse pregnancy outcomes were higher in diabetic
mothers if ideal glucose levels were not maintained.[11]
The cause of macrosomia in infants of diabetic mothers is considered to be the poor glycemic control.
However, there are other studies where no significant
correlation was found between the fetal body weight and
the level of HbA1c in the mother. This study was
planned to get a better understanding of the cause of
macrosomia and investigate the ways to reduce its occurrence.

obtaining their written informed consents (Fig. 1).
Maternal blood samples were taken to measure HbA1c
levels within one hour of delivery of baby. HemoCue
HbA1c 501 Analyser (HemoCue AB, Ängelholm,
Sweden) was used to estimate HbA1c level. The
women were classified into two categories as having
pre-gestational and gestational diabetes mellitus. Their
body mass index, weight gain during pregnancy, duration of diabetes mellitus and type of treatment for diabetes were recorded. Neonates with congenital anomalies and neonates of mothers having any other comorbid conditions apart from diabetes mellitus were
excluded. Electronic weighing scale was used to measure birth weight. The newborn’s birth order, mode of
delivery, gestational age and birth weight were recorded. The discrete variables were analyzed by chi-square
test and continuous variables by t-test. The analysis
was done by SPSS 17 software. The variables like
maternal BMI, type of diabetes and treatment plan
adopted were analyzed by chi-square test. The variables like maternal age, duration of diabetes, weight

Total number of neonates delivered
during the study period= 1479

Methods
The study objective was to evaluate the correlation
between HbA1c and macrosomia in infants of diabetic
mothers. This was a cross-sectional study done
between February and July 2016 at Department of
Pediatrics of a tertiary care Medical College Hospital.
The study protocol was approved by institutional
ethics committee (protocol ID no 13/2016 meeting
held on 4.4.2016). The study population included
neonates born to diabetic mothers who delivered in a
tertiary care Medical College hospital. Sample size was
calculated using single population proportion formula
by using the following statistical assumptions: 65%
proportion (based on previous studies), 95% confidence interval, 5% marginal error (alpha) and expected response rate of 90%. For estimating the expected
proportion with a 10% precision relative to the expected proportion which was 6.5%. The final sample size
was 230.
Pregnant women who were diagnosed with pregestational diabetes or gestational diabetes fulfilling the
inclusion criteria were enrolled into the study after

After excluding neonates with
congenital anomalies and mothers
with additional co-morbidities

Number of diabetic mothers enrolled
into the study= 230. Blood samples taken
for HbA1c within one hour of delivery
HbA1c samples taken withi one hour
of delivery

Neonates with missing data= 2. Total
number of neonates evaluated= 228.
Birth weight recorded

Number of macrosomic
neonates= 18

Number of non-macrosomic
neonates= 210

Fig. 1. Flow diagram of the study enrollment.
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metric parameters had a significant impact on the birth
weight of the babies and the BMI of the mother was
significantly associated with macrosomia. In women
with BMI >25, the majority of the babies (50%) were
macrosomic. With increasing BMI, the occurrence of
macrosomia increased and this was statistically significant (p-value 0.000). There was no difference in
macrosomia between gestational diabetes mellitus and
pre-gestational diabetes mellitus but this was not statistically significant. Macrosomia was more common in
mothers who were on insulin (61.1%) as compared to
those on meal plan but this was not statistically significant. The information about duration of insulin therapy was not obtained in our study and the impact of the
duration of treatment on the outcome of macrosomia
was not evaluated. Macrosomia was more common
(38.9%) when the birth order was first or second. It
was observed that all macrosomic babies were delivered by Cesarean section (Table 1).

gain during pregnancy, HbA1c at the time of delivery
and gestational age were analyzed by independent ttest. Receiver operating characteristic (ROC) analysis
was used to determine the optimum cut-off for predicting macrosomia using the HbA1c levels at the time of
delivery. A p-value <0.05 was considered significant.

Results
A total of 230 diabetic pregnant women and their
neonates were enrolled for the study. As 2 patients had
missing data, a total of 228 diabetic pregnant women
and their neonates were analyzed. We observed that
majority of the macrosomic neonates were born to
mothers less than 25 years of age, and this constituted
55.6% of the macrosomic neonates. The prevalence of
macrosomia in mothers above 31 years of age was only
11.1%. We observed that the occurrence of macrosomia decreased as maternal age increases. However, this
was not statistically significant. Maternal anthropo-

Table 1. Maternal factors and macrosomia.
Factor

Number

Macrosomic neonates

Percentage (%)

p-value

0.339

Age of mother
Less than 25 years

117

10

55.6

25–30 years

100

6

33.3

31 years and above

11

2

11.1

15–22

111

2

11.1

22–25

105

7

38.9

>25

12

9

50

Gestational diabetes

99

9

50

Pregestational diabetes

129

9

50

BMI of mother
0.000

Type of diabetes
0.557

Mode of treatment
Meal plan

81

7

38.9

Insulin

147

11

61.1

First

53

7

38.9

Second

115

7

38.9

Third

54

3

16.7

Fourth

6

1

5.6

LSCS

171

18

100

Vaginal delivery

57

0

0

0.756

Birth order
0.313

Mode of delivery

LSCS: lower segment Cesarean section.
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Table 2. Comparison of mean values of risk factors in macrosomic and non-macrosomic babies.
Macrosomic neonates
(n=18)

Non-macrosomic neonates
(n=210)

Factor

Mean

Std deviation

p-value

Mean

Std deviation

p-value

Maternal age

25.56

3.382

0.981

25.54

2.967

0.983

Maternal BMI

24.72

2.469

0.000

21.73

2.865

0.000

Maternal weight gain

13.72

.895

0.000

11.73

1.224

0.000

Duration of diabetes

14.89

14.768

0.257

21.81

25.463

0.087

HbA1c

5.978

0.2365

0.000

4.853

0.4825

0.000

Gestational age

37.67

1.029

0.946

37.69

1.143

0.941

Receiver operating characteristic (ROC) analysis
was used to determine the optimum cut-off for predicting the occurrence of macrosomia using the HbA1c
levels at the time of delivery (Fig. 2). The area under
the ROC curve is 0.984656 which signifies that it is an

HbA1c @ delivery
100
Sensitivity: 94.4
Specificity: 96.7
Criterion: >5.6

80

Sensitivity

The mean maternal age of mothers who had
macrosomic neonates was 25.56 years (SD=3.382) and
was similar to non-macrosomic neonates with no statistically significant difference. The mean BMI was
higher (24.72; SD=2.461) in mothers who had macrosomic neonates than in non-macrosomic neonates, and
this was found to be statistically significant. Mothers of
macrosomic neonates had a mean weight gain of 13.72
kg (SD=0.895) which was higher than in those of nonmacrosomic neonates and this was found to be statistically significant. Mean duration of diabetes was lower
(14.89 months; SD=14.768) among mothers who had
macrosomic neonates and it was 21.81 months
(SD=25.463) in mothers who had non-macrosomic
babies, and this was not statistically significant. Details
about the duration of different types of treatment
(insulin and meal plan) was not obtained in the study
and hence not compared between the groups. The
mean HbA1c at delivery was higher (5.978%;
SD=0.2365) in mothers who had macrosomic neonates
while in those who had non-macrosomic neonates the
mean HbA1c at delivery was 4.853% (SD=0.4825) and
was statistically significant. Mothers who had macrosomic neonates had HbA1c values above 5.6% than
those who had non-macrosomic babies. There was no
statistically significant difference between mean gestational age of macrosomic neonates (37.67 weeks) and
non-macrosomic neonates (37.69 weeks) (Table 2).

60

40

20

0
0

20

40

60

80

100

100– Specificity

Fig. 2. ROC curve.

excellent tool to predict macrosomia with a HbA1c
value >5.6% (Table 3).

Discussion
In our study, we found that the majority of macrosomic neonates (55.6%) were born to young mothers
below 25 years of age. The mean age of women having
macrosomic neonates was 25.56 years (SD=3.382).
This is in contrast to the study published by Stotland et
al.[12] where they observed that macrosomia was more
Volume 30 | Issue 3 | December 2022
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Table 3. ROC curve’s results.
95% CI of AUC
Test result variable(s)
Hba1c @ delivery

Area under the curve (AUC)

Std. error

Lower bound

Upper bound

p-value

0.985

0.010

0.958

0.996

<0.0001*

*p<0.05.

common in advanced maternal age between 30 to 40
years. However, we found that 61.1% of the macrosomic neonates were born in the group of women who
were taking insulin implying that women requiring
insulin to maintain a stable glucose control have a more
deranged carbohydrate metabolism in the body with
poor glycemic control which ultimately leads to fetal
overgrowth. Women on meal plan offer a better
intrauterine environment so as not to lead to fetal
growth alterations. This is in confirmation of the study
done by Suhonen et al.[13] in which they found that
macrosomia occurred more often in women treated
with insulin which supports the fact that the requirement for insulin is probably in those mothers with poor
glycemic control.
In the present study, there was no difference in incidence of macrosomia in different types of diabetes mellitus. In our study, macrosomia occurred with equal frequency in women with gestational diabetes mellitus
(50%) and pre-gestational diabetes mellitus (50%).
However, Wahabi et al.[14] found in their study that
women with gestational diabetes mellitus had increased
odds of having a macrosomic baby (OR=1.65, 95% CI:
1.32–2.07).
In our study, there was a statistically significant correlation between HbA1c at delivery and occurrence of
macrosomia in infants of diabetic mothers. Diabetic
mothers with HbA1c>5.6% were more likely to have
macrosomic babies. This had a sensitivity of 94.4 and
specificity of 96.7. HbA1c value measured at the time of
delivery was a good indicator of macrosomia. As the
major weight gain in the fetus occurs in the last trimester
of pregnancy, it is the period during which high glucose
level in the maternal blood favors fetal overgrowth.[15]
This was similar to the findings by Mikkelsen et al.[16] in
their study that median HbA1c value was 5.9% before
delivery which had a 3-fold increased risk of having large
for gestational age babies. Gandhi et al.[17] evaluated in
their study the impact of HbA1c levels and glycemic
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variability (assessed by mean home blood glucose levels)
on the birth weight of neonates born to diabetic mothers
and observed that the birth weight increased with
HbA1c >6.5%. Bhavadharini et al.[18] found that in those
patients who had HbA1c>5.0%, the adjusted OR for
macrosomia was 1.92 (95% CI=1.24–2.97, p=0.003).
The patients with HbA1c>5.0% were also significantly
older, had higher body mass index, history of previous
gestational diabetes mellitus and increased incidence of
macrosomia. Bhavadharini et al.[18] found that pregnant
women who had HbA1c≥5.0% had higher risk of macrosomia, majority of whom did not have gestational diabetes mellitus (GDM). This finding is of particular interest because it shows that HbA1c may be used as a marker for macrosomia, independent of the diagnosis of gestational diabetes mellitus.
However, studies by other researchers contradict
this theory. Taylor et al.[19] found no relationship
between mean HbA1c values and birth weight (R=0.02,
p>0.1) in their study. Weissman-Brenner et al.[20] conducted a study on non-diabetic pregnant women and
observed that the mean ± SD HbA1c level in women
who delivered macrosomic neonates was 5.3±0.7% and
those who had non-macrosomic neonates was
5.2±0.5% (p=0.27). The area under ROC curve for
prediction of macrosomia by HbA1c levels was 0.53
(p=0.27) and ROC was a poor screening tool to predict
macrosomia. Penny et al.[21] observed in their study that
there was no statistically significant correlation
between third trimester HbA1c levels and birth weight
of the newborn. Binbir et al.[22] found that maternal
HbA1c levels and macrosomia did not show any statistically significant relationship (p=0.701).
This study has its own limitations. Measuring the
blood glucose level at the time of delivery gives us no
time for interventions to modify pregnancy outcome.
The timing of the test should be such that we can intervene to alter the perinatal outcome in the infants of diabetic mother. We did not study the impact of time of

Correlation of glycosylated hemoglobin and macrosomia in infants of diabetic mothers

initiation of insulin treatment on the outcome of macrosomia. We conducted the study in a single center with
limited sample size. However, the study was useful to
understand the association between glycemic control
and macrosomia.

Conclusion
Overall, this study suggests that HbA1c at delivery >5.6
% is statistically significantly related to the women giving birth to macrosomic neonates. Diabetic pregnant
women who have a higher value of HbA1c are more
likely to have macrosomic neonates. Other maternal
characteristics related significantly to macrosomia are
BMI, weight gain during pregnancy and delivery by
Cesarean section. Diabetic women who had poor
glycemic control and warranted treatment with insulin
were at higher risk having macrosomia in their babies.
Rest of the parameters i.e. age of the mother, type of
diabetes mellitus, duration of diabetes mellitus, gestational age were not associated with macrosomia.
Adequate control of blood sugar is important to normalize the internal milieu and improve perinatal outcome in
the infants of diabetic mothers.
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Abstract
Objective: We aimed to evaluate adolescent pregnancy rates and both maternal and perinatal adverse pregnancy outcomes in a secondary care
public hospital.
Methods: Maternal and perinatal pregnancy outcomes of pregnant women of adolescent age who applied to a secondary level public hospital
between June 2018 and March 2021 were evaluated. The study was started with 1803 patients. After the exclusion criteria, the study was continued with 1753 patients.
Results: When the parameters that are significant in the binary analysis are analyzed by logistic regression analysis; 2.13-fold the risk of preterm
birth (CI: 1.319–4.625), 1.621-fold the risk of premature rupture of membranes (CI: 1.461–2.328), 2.412-fold the risk of low birth weight (CI:
2.894–4.297), and 1.768 fold the need for NICU (CI: 1.013–2.121) were observed to increase.
Conclusion: Negative characteristics of adolescent pregnancies should also be taken into account while developing health policies in the
coming years. Poor outcomes of adolescent pregnancies should be transferred to both healthcare professionals and society, and adolescent
pregnancies should be reduced.
Keywords: Adolescent pregnancy, birth, pregnancy outcomes.

Introduction
Adolescent pregnancy, which the world stands against
and aims to avoid, is defined as pregnancy under the
age of 20.[1] Adolescent women make up more than
20% of the population of the world. When pregnancies all over the world are examined, it is reported that
11% of them occur in adolescence.[2] The places where
adolescent pregnancies are most common are Africa,
South Asia, Latin America, and the Caribbean.[3] When
adolescent pregnancies are examined in Turkey, it is
seen that the rates have started to decrease since
2008.[1,4,5] According to Turkey Demographic and
Health Survey (TNSA) 2018 data, the adolescent pregnancy level was determined 4.0% in Turkey. However,

there are significant differences among regions (2.0%
in the west, and 7.0% in the east of the country).[1,2]
When evaluated in terms of healthcare, adolescent
pregnancies cause poor outcomes for the mother and the
baby. Adolescent pregnancies affect the education and
future social and economic lives of young people. Also,
low birth weight, preterm labor, and perinatal death may
cause adverse maternal and perinatal outcomes such as
maternal death.[1,6–9] These poor outcomes show differences among countries, regions, and even cities.[9–12]
In the present study, the purpose was to evaluate
the outcomes of adolescent pregnancies and deliveries
in a secondary level public hospital in a city located in
the North-Eastern Anatolian region of Türkiye.
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Methods
This is a retrospective study performed between June
2018 and March 2021 in a secondary public hospital in
Kars City. There were 8972 pregnant women applying
to the obstetrics and gynecology clinic of a secondary
state hospital in 2020. Assuming that the same number
of pregnant women would apply to the clinic in 2021,
the study population consisted of 8972 pregnant women.
The number of pregnant women to be sampled was calculated with the formula n=Nt 2 p q/d 2 (N-1) + t 2 p q
because the study population was known (N refers to the
number of individuals in the population, n refers to the
number of individuals to be sampled, p refers to the incidence (probability) of the event under investigation, q
refers to the frequency (probability) of the event under
investigation, t refers to the theoretical value in table t at
a given degree of freedom and detected error level, and
d refers to the desired ± deviation according to the incidence of the event). In this context, when p=0.50,
q=0.50, t=1.96, and d=0.05, the sample size was determined 368 pregnant women.
Pregnancies in the adolescent age group and pregnancies between the ages of 18–35 were included.
Women with pregnancies over 35 years of age, women
with a known chronic disease in the mother, women
with insufficient pregnancy data, women with any fetal
anomaly, and women with multiple pregnancies were
excluded from the study.

Chi-square test was performed for pairwise comparisons. Fisher’s exact test was used for the smallest theoretical frequency <5. Logistic regression analysis was
performed for the parameters that were significant in
pairwise comparisons.
Preterm birth was accepted as delivery before the
37th gestational week. Definitions are included at the
end of the statistical explanation.[13,14] The rupture of
the fetal membrane is defined at least one hour before
the onset of labor.[15] Gestational Diabetes Mellitus is
defined as a glucose metabolism disorder occurring
during pregnancy (GDM was established as if one or
more of the followings were increased in the 75 g oral
glucose tolerance test: fasting glucose ≥92 mg/dL,
≥180 mg/dL at 1 hour, and ≥153 mg/dL at 2 hours).[16]
Hypertension during pregnancy is defined as the blood
pressure of 140/90 and above after the 20 weeks of gestation.[17]

Results
The study commenced with 1803 pregnant women
who applied to the hospital between June 2018 and
March 2021. After applying the exclusion criteria, the
study was continued with 1753 patients. The study had
a retrospective design.

The ethics committee approval of the study was
received from the Local Ethics Committee with the
number 80576354-050-99/246 on 25/11/2020. Also,
administrative permissions were obtained from the
provincial health directorate and the chief physician of
the hospital. The data were obtained from hospital
records. The dependent variable was whether there was
adolescent pregnancy or not. Independent variables are
the presence of pregnancy loss, gestational hypertension,
gestational diabetes, preterm birth, placenta previa,
abruption, cesarean delivery, low birth weight, premature rupture of membranes, 1- and 5-minute Apgar
scores below 7, and whether there was a need for hospitalization in neonatal intensive care unit (NICU) or not.

Adolescent pregnancy rate was found to be 6.5%.
The mean age of the women who were included in the
study was 26.82±4.56, and the mean age of the adolescent pregnant women was 17.5±1.08. The distribution
of the maternal and perinatal characteristics over adolescent pregnancy is given in Table 1. No statistically
significant differences were detected between adolescent pregnant women and normal pregnant women in
terms of pregnancy loss (p=0.575), diabetes (p=0.525),
hypertension (p=0.238), placenta previa (p=0.174), placental abruption (p=0.070), and having a 1- or 5-minute
Apgar score below 7 (p=0.548). On the other hand, statistically significant differences were detected between
adolescent pregnancies and pregnancies between the
ages of 18-35 in terms of preterm birth (p=0.032), premature rupture of membrane (p=0.002), low birth
weight (p=0.015), cesarean delivery (p=0.013), and need
for NICU (p=0.004).

SPSS 21.0 (Statistics Package for the Social Sciences,
Chicago, IL, USA) was used for all analyses. A value of
p≤0.05 was considered significant.

When the parameters that are significant in the
binary analysis are analyzed by logistic regression
analysis; 2.13 fold the risk of preterm birth (CI: 1.319–
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Table 1. The distribution of the maternal and perinatal characteristics over adolescent pregnancies.
Adolescent
n (%)

Adult
n (%)

Total
n (%)

p-value

Yes

4 (6.6)

57 (93.4)

61(3.5)

0.575

No

110 (6.5)

1582 (93.5)

1692(96.5)

Variables
Loss of pregnancy

Pregnancy-induced diabetes

Pregnancy-induced hypertension

Preterm birth

Placenta previa

Placental abruption

Premature rupture of membrane

Birth type

Low birth weight

Apgar score <7

Need for NICU

Yes

5 (6)

79 (94)

84 (4.8)

No

109 (6.5)

1560 (93.5)

1669 (95.2)

Yes

10 (8.5)

108 (91.5)

118 (6.7)

No

104 (6.4)

1531 (93.6)

1635 (93.3)

Yes

8 (13.8)

50 (86.2)

58 (3.3)

No

106 (6.3)

1589 (93.7)

1695 (96.7)

Yes

1 (2.1)

46 (97.9)

47 (2.7)

No

113 (6.6)

1593 (93.4)

1706 (97.3)

Yes

3 (20)

12 (80)

15 (0.9)

No

111 (6.4)

1627 (93.6)

1738 (99.1)

Yes

19 (13.1)

126 (86.9)

145 (8.3)

No

95 (5.9)

1513 (94.1)

1608 (91.7)

Vaginal birth

52 (5.3)

924 (94.7)

976 (55.7)

Cesarean section

62 (8.0)

715 (92.0)

777 (44.3)

Yes

12 (12.9)

81 (87.1)

93 (5.3)

No

102 (6.1)

1558 (93.9)

1660 (94.7)

Yes

4 (6.8)

55 (93.2)

59 (3.4)

No

110 (6.5)

1584 (93.5)

1694 (96.6)

Yes

8 (19.5)

33 (80.5)

41 (2.3)

No

106 (6.2)

1606 (93.8)

1712 (97.7)

0.525

0.238

0.032

0.174

0.070

0.002

0.013

0.015

0.548

0.004

NICU: neonatal intensive care unit.

4.625), 1.621 fold the risk of premature rupture of
membranes (CI: 1.461–2.328), 2.412 fold the risk of low
birth weight (CI: 2.894–4.297), and 1.768 fold the need
for NICU (CI: 1.013– 2.121) were observed to increase
(Table 2).

Discussion
The adolescent pregnancy rate was determined 6.5% in
the group of women who were included in the study.
Consistent with the results of the present study, the adolescent pregnancy rates were found to be 2% in the west-

Table 2. Adolescent pregnancy risk factors. Logistic regression analysis table.

OR
Preterm birth

Yes
No

Premature rupture of membranes

Yes
No

Low birth weight

Yes
No

Need for NICU

Yes
No

2.13

1.621

2.412

1.768

%95 Confidence Interval
(minimum value–maximum value)
1.319–4.625
1(reference)
1.461–2.328
1(reference)
2,894-4,297
1(reference)
1.013–2.121
1(reference)

NICU: neonatal intensive care unit.
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ern cities and 7% in the eastern cities in the TDHS2018 data.[1] The probable reason why there are more
adolescent pregnancies in the eastern cities is because of
the cultural structure and economic situation.
Previous studies showed that preterm birth and premature rupture of the membrane are more common in
adolescents, which is consistent with the result of the
present study. The reason for this is considered to be
uterine immaturity in adolescents.[18–20] Also, a significantly higher rate of low birth weight was detected in
adolescents both in previous studies and in the present
study. The reason for this seems to be sociocultural factor and inadequate maternal nutrition in adolescence.
There are more theories as the nutritional reason.[21–23]
It was shown in many studies that the need for the
NICU is higher in the adolescent age group, which is in
line with our study results. We think that the reason for
this is the higher incidence of complications in pregnancies in adolescence.[24,25]
When we examined in terms of delivery type, we
found that cesarean section delivery was more common
in adolescent pregnancies at statistically significant levels in bilateral analyzes in our study. However, we
observed no significance when we performed the logistic regression analysis. Among the data reported in the
literature, there are different studies showing that both
vaginal delivery and cesarean delivery will be more
common in adolescent pregnancies. In the literature,
besides the information that vaginal delivery will be
more common in the adolescent age group due to better myometrial functions and more elastic connective
tissue, there is also information that malpresentation
anomalies will be more common due to the immaturity of the uterus.[18–20]
In the study of Wilson et al., the authors stated that
pregnancy loss was higher due to increased dystocia due
to insufficient maternal bone development. However, in
our study, we found no difference in terms of pregnancy
loss. We think that this is due to the preference of
cesarean section in a risky situation.[26]
It has been reported that there is an increased risk of
congenital anomaly in adolescent pregnancies. However,
in our study, we did not investigate this information
because there was no such information in the hospital
records.[27] Limitation of the study is the single-center
design but it is the strength of our study that it is the first
study in the region where the study was conducted.
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Conclusion
Although the adolescent pregnancy rate is decreasing
every year in Turkey, the rates are still high in the eastern parts of the country. Maternal and perinatal complications also increase as a natural consequence of this.
Precautions must be taken to reduce adolescent pregnancies and decrease related complications.
Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.
Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
the Personal Data Protection Law and the copyright regulations applicable to intellectual and artistic works are complied with and there is no conflict of interest.

References
1. Hacettepe University Institute of Population Studies. Turkey
Demographic and Health Survey (DHS) 2018. [Internet]. Ankara: Hacettepe University Institute of Population Studies,
T.R. Presidency of Turkey Directorate of Strategy and Budget
and TÜBITAK; 2019. [accessed 23 May 2022] Available at:
https://dhsprogram.com/pubs/pdf/FR372/FR372.pdf
2. Demirci O, Y›lmaz E, Tosun Ö, Kumru P, Ar›nkan A,
Mahmuto¤lu D, et al. Effect of young maternal age on obstetric
and perinatal outcomes: results from the tertiary center in
Turkey. Balkan Med J 2016;33:344–9. [PubMed] [CrossRef]
3. WHO. Sixty-Seventh World Health Assembly, Geneva 21–22
May 2021 [Internet]. Geneva: WHO; 2012. [accessed 10 Nov
2021] Available at: http://apps.who.int/gb/ebwha/pdf_files/WHA65-REC3/A65_REC3-en.pdf
4. United Nations Population Fund (UNFPA). State of the World
Population 2013: Childhood motherhood [Internet]. New York,
NY: UNFPA; 2013. [cited 30 Oct 2013, accessed 19 Apr 2022]
Available at: https://www.unfpa.org/press/state-world-population-2013-motherhood-childhood
5. Hacettepe University Institute of Population Studies.
Turkey Demographic and Health Survey (DHS) 2008. [Internet]. Ankara: Hacettepe University Institute of
Population Studies, Ministry of Health General Directorate
of Mother and Child Health and Family Planning, T.R.
Prime Ministry Undersecretary of State Planning Organization
and TÜBITAK; 2009. [accessed 23 May 2022] Available at:
https://dhsprogram.com/pubs/pdf/FR351/FR351.pdf
6. Hacettepe University Institute of Population Studies. Turkey
Demographic and Health Survey (DHS) 2013. [Internet].
Ankara: Hacettepe University Institute of Population
Studies, T.R. Ministry of Development and TÜBITAK;
2014. [accessed 23 May 2022] Available at: https://dhsprogram.com/pubs/pdf/FR352/FR352.pdf
7. Brosens I, Muter J, Gargett CE, Puttemans P, Benagiano G,
Brosens JJ. The impact of uterine immaturity on obstetrical syn-

Evaluation of adolescent pregnancies in terms of maternal and perinatal risks

dromes during adolescence. Am J Obstet Gynecol 2017;217:
546–55. [PubMed] [CrossRef]
8. Timur H, Kokanal› MK, Topçu HO, Topçu S, Erk›l›nç S,
Uygur D, et al. Factors that affect perinatal outcomes of the second pregnancy of adolescents. J Pediatr Adolesc Gynecol
2016;29:18–21. [PubMed] [CrossRef]
9. Weinstein JR, Thompson LM, Díaz Artiga A, Bryan JP, Arriaga
WE, Omer SB, et al. Determining gestational age and preterm
birth in rural Guatemala: a comparison of methods. PLoS One
2018;13:e0193666. [PubMed] [CrossRef]
10. Malabarey OT, Balayla J, Abenhaim HA. The effect of pelvic
size on cesarean delivery rates: using adolescent maternal age as
an unbiased proxy for pelvic size. J Pediatr Adolesc Gynecol
2012;25:190–4. [PubMed] [CrossRef]
11. Ekwo EE, Moawad A. Maternal age and preterm births in a
black population. Paediatr Perinat Epidemiol 2000;14:145–51.
[PubMed] [CrossRef]
12. Reichman NE, Pagnini DL. Maternal age and birth outcomes:
data from New Jersey. Fam Plann Perspect. 1997;29:268–72,
295. [PubMed]
13. Yucel, S. Evaluation of maternal and neonatal outcomes in adolescent and adult pregnant women. Master's thesis [Internet].
‹stanbul: Health Sciences Institute, ‹stinye University; 2020.
[accessed 27 May 2021] Available at: https://acikerisim.istinye.edu.tr/xmlui/handle/20.500.12713/1206
14. Raju TN. Epidemiology of late preterm (near-term) births. Clin
Perinatol 2006;33:751–63; abstract vii. [PubMed] [CrossRef]
15. Marković S, Bogdanović G, Cerovac A. Premature and
preterm premature rupture of membranes in adolescent compared to adult pregnancy. Med Glas (Zenica) 20201;17:136–
40. [PubMed] [CrossRef]

18. Mombo-Ngoma G, Mackanga JR, González R, Ouedraogo S,
Kakolwa MA, Manego RZ, et al. Young adolescent girls are at
high risk for adverse pregnancy outcomes in sub-Saharan
Africa: an observational multicountry study. BMJ Open 2016;
29;6:e011783. [PubMed] [CrossRef]
19. Grønvik T, Fossgard Sandøy I. Complications associated with
adolescent childbearing in Sub-Saharan Africa: a systematic literature review and meta-analysis. PLoS One 2018;26;13:
e0204327. [PubMed] [CrossRef]
20. Kang G, Lim JY, Kale AS, Lee LY. Adverse effects of young
maternal age on neonatal outcomes. Singapore Med J 2015;56:
157–63. [PubMed] [CrossRef]
21. Zaltzman A, Falcon B, Harrison ME. Body image in adolescent pregnancy. J Pediatr Adolesc Gynecol 2015;28:102–8.
[PubMed] [CrossRef]
22. Killen JD, Hayward C, Litt I, Hammer LD, Wilson DM, Miner
B, et al. Is puberty a risk factor for eating disorders? Am J Dis
Child 1992;146:323–5. [PubMed] [CrossRef]
23. Ganchimeg T, Mori R, Ota E, Koyanagi A, Gilmour S, Shibuya
K, et al. Maternal and perinatal outcomes among nulliparous
adolescents in low- and middle-income countries: a multi-country study. BJOG 2013;120:1622–30. [PubMed] [CrossRef]
24. Leppälahti S, Gissler M, Mentula M, Heikinheimo O. Is teenage
pregnancy an obstetric risk in a welfare society? A populationbased study in Finland, from 2006 to 2011. BMJ Open
2013;19;3:e003225. [PubMed] [CrossRef]
25. Conde-Agudelo A, Belizán JM, Lammers C. Maternal-perinatal
morbidity and mortality associated with adolescent pregnancy in
Latin America: cross-sectional study. Am J Obstet Gynecol
2005;192:342–9. [PubMed] [CrossRef]

16. Bao W, Bowers K, Tobias DK, Olsen SF, Chavarro J, Vaag A et
al. Prepregnancy low-carbohydrate dietary pattern and risk of
gestational diabetes mellitus: a prospective cohort study. Am J
Clin Nutr 2014;99:1378–84. [PubMed] [CrossRef]

26. Wilson AN, Melepia P, Suruka R, Hezeri P, Kabiu D, Babona
D, et al. Quality newborn care in East New Britain, Papua New
Guinea: measuring early newborn care practices and identifying
opportunities for improvement. BMC Pregnancy Childbirth
2022;22:462. [PubMed] [CrossRef]

17. Worley KC, Hnat MD, Cunningham FG. Advanced extrauterine pregnancy: diagnostic and therapeutic challenges. Am J
Obstet Gynecol 2008;198:297.e1–7. [PubMed] [CrossRef]

27. Keskin U, Kinci MF. Adolescence and pregnancies. In: Aydogan
U, editor. Adolescent health and problems - I. Ankara: Turkey
Clinics; 2018; p. 33–8.

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

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

Volume 30 | Issue 3 | December 2022

277

AL JO

U

R

AL

PE

R

AT

N

IN

Original Article

L

Perinatal Journal 2022;30(3):278–283

R

N

A

PE

IN

AT
U
AL JO

R

©2022 Perinatal Medicine Foundation

Prenatal diagnosis and pregnancy outcomes of
149 fetuses with tetralogy of Fallot accompanied by
concomitant cardiac and extracardiac anomalies
Gökhan Bolluk1

İD

, Özge Özdemir2

İD

, Helen Bornaun3

İD

1Department

of Perinatal Medicine, ‹stanbul Kanuni Sultan Süleyman Training and Research Hospital, Hamidiye Faculty of Medicine,
Health Sciences University, ‹stanbul, Türkiye
2Department of Perinatal Medicine, Baﬂakﬂehir Çam and Sakura City Hospital, Hamidiye Faculty of Medicine,
Health Sciences University, ‹stanbul, Türkiye
3Department of Pediatric Cardiology, ‹stanbul Kanuni Sultan Süleyman Training and Research Hospital, Hamidiye Faculty of Medicine,
Health Sciences University, ‹stanbul, Türkiye

Abstract
Objective: We aimed to analyze the pregnancy outcomes of cases that were diagnosed prenatally with tetralogy of Fallot (TOF) and to investigate its prenatal diagnosis, treatment conditions, and postnatal outcomes.
Methods: The clinical information data of a total of 149 fetuses diagnosed with TOF (145 cases were singleton and 4 cases were twins) were collected and reviewed retrospectively between January 2016 and January 2022 at ‹stanbul Kanuni Sultan Süleyman Training and Research Hospital.
Results: Among completely 61,034 pregnancies between these years, 149 fetuses were diagnosed with TOF by fetal prenatal ultrasound imaging with the occurrence rate of about 0.24% (149/61,034), and the average gestational age was 26.13 weeks. Among these cases, 22 cases (14.76%,
22/149) opted for termination of pregnancy. Of these 149 fetuses, a total of 60 (46.30%, 60/149) accepted genetic testing and 11 (7.38%, 11/149)
revealed chromosomal disorders with trisomy 21 in 5 cases, trisomy 18 in 1 case, 22q11.2 microdeletion syndrome in 4 cases and abnormality of
the short arm of 8th chromosome in 1 case. After delivery, 4 cases were diagnosed with trisomy 21. Pregnancy was continued in a total of 127
fetuses, of which 114 cases resulted in delivery. While 36 cases were delivered by cesarean section, the other 78 cases were delivered vaginally.
Thirteen fetuses died during the pregnancy period. Newborns who survived the postpartum period were followed up to 5 years of age for surgery. Among 114 cases, 28 cases died during the postnatal period at different times.
Conclusion: The diagnosis of TOF is mainly established with the help of fetal ultrasound in the second trimester. A genetic examination is
also necessary after prenatal diagnosis and multidisciplinary work is also important between departments. TOF without genetic disorder can
be successfully corrected with surgery after birth.
Keywords: Tetralogy of Fallot, genetic diagnosis, outcomes.

Introduction
Tetralogy of Fallot (TOF) is the most common cyanotic congenital heart disease, which consists of 5–7% of all
congenital heart diseases.[1] It is a conotruncal cardiac
anomaly in which four classic cardiac anomalies are seen
together: right ventricular outflow tract obstruction,
malalignment-type ventricular septal defect, overriding

aorta, and right ventricular hypertrophy.[2] Right ventricular hypertrophy is not usually seen in utero with the
help of patency of the foramen ovale and ductus arteriosus, which balance the pressure load in the right ventricle. It occurs with a prevalence of 3.68 per 10,000 live
births.[3] Only 10% of the untreated newborn can live
into their 20s.[4] About a quarter of fetuses with this con-

Correspondence: Gökhan Bolluk, MD. Department of Perinatal Medicine, ‹stanbul Kanuni Sultan Süleyman Training and Research Hospital, Hamidiye
Faculty of Medicine, Health Sciences University, ‹stanbul, Türkiye. e-mail: drgbolluk@hotmail.com / Received: April 6, 2022; Accepted: August 3, 2022
How to cite this article: Bolluk G, Özdemir Ö, Bornaun H. Prenatal diagnosis and pregnancy outcomes of 149 fetuses with tetralogy of Fallot accompanied by concomitant cardiac and extracardiac anomalies. Perinat J 2022;30(3):278–283. doi:10.2399/prn.22.0303008
ORCID ID: G. Bolluk 0000-0002-3506-6806; Ö. Özdemir 0000-0003-2862-0802; H. Bornaun 0000-0001-9431-2256

Tetralogy of Fallot accompanied by concomitant cardiac and extracardiac anomalies

dition also have genetic diseases, which increases morbidity and mortality.[5] Three main subtypes of TOF are
pulmonary stenosis, pulmonary atresia, and absent pulmonary valve subtype, respectively, and the last two subtypes represent the severe forms of this syndrome.[6]
The outcome of fetuses with TOF mainly depends
on the severity of the disease, its subtype, concurrent cardiac or extracardiac anomalies, and postnatal treatment.
Today, prenatally, the diagnosis of TOF is established
with fetal echocardiography. For the treatment of a child
with TOF, the complete repair is made within the first
year after birth but palliative and multi-stage surgeries
can be also performed when necessary.[7] Prenatally
reported detection rates for TOF have been known to
range from 30% to 60%.[8] The 10-year survival rate
after successful surgery for cases with TOF ranges
between 87% and 97%.[9] These patients can have quality living conditions and long lifespans, even with residual lesions and long-term complications with one- or
multiple-stage treatment approaches. While the palliation-based approach was applied in the early periods,
correction surgeries have come to the fore today.
In the present study, we examined the pregnancy
outcomes of cases diagnosed with tetralogy of Fallot prenatally and investigated the diagnosis, treatment conditions, and postpartum outcomes.

Methods
The clinical information and results of 149 cases diagnosed as TOF (145 cases were singleton and 4 cases
were twins) were obtained retrospectively between
January 2016 and January 2022 in ‹stanbul Kanuni
Sultan Süleyman Training and Research Hospital. The
total number of deliveries during this period was 61,034.
Information was collected about the course of pregnancy, the weeks of gestation at which the diagnosis was
established, genetic results, presence of additional cardiac and other extracardiac anomalies. Informed consent
was taken from all patients for prenatal images of fetuses, as well as for the collection of pregnancy courses and
outcomes.
This study was carried out solely on human fetuses
with a confirmed prenatal diagnosis of TOF. While
some cases with TOF were diagnosed in our clinic,
other cases were referred from an external center. The
reason for a referral from an external center is suspicion

of a cardiac anomaly or detection of an extracardiac
anomaly. This study contained information about the
clinical outcomes and genetic testing results of cases
(either prenatal or postnatal). In this study, three major
subtypes of fetal TOF were enrolled including TOF
with pulmonary stenosis, pulmonary atresia, and absent
pulmonary valve syndrome.
In each case, intracardiac anatomy and extracardiac
structures were examined in detail by ultrasound.
Karyotyping and fluorescent in situ hybridization
(FISH) procedures were performed when accepted.
This study was reviewed and approved by the ethics
committee of the institution (2022.03.57). The inclusion
criteria were confirmed definite postnatal cardiac TOF
diagnosis and infant delivery in our clinic. Fetal growth
restriction was defined as estimated fetal weight <3rd
centile according to the sonographic examination of
fetal Hadlock’s formula.[10] The decision regarding the
mode of delivery depended on obstetrics indications.[11]
Infant survival was assessed 5 years after delivery.
Postnatal echocardiography was obtained in all cases.
Statistical analysis
The statistical analysis was performed using IBM SPSS
Statistics for Windows, Version 21.0 (IBM Corp.,
Armonk, NY, USA). A descriptive statistical analysis was
performed. Continuous variables were expressed as
mean±std, and categorical variables were presented as
numbers and percentages.

Results
A total of 149 cases out of a total of 61,034 births in this
period were diagnosed as fetal TOF with fetal heart
ultrasound examination with about 0.24% (149/61,034)
occurrence rate, and the mean 26.13±5.40 weeks of gestation. The earliest diagnosis was at 17 weeks of gestation of a case diagnosed with TOF with pulmonary
stenosis subtype. The average maternal age was
30.24±5.42. While 145 (97.31%) of the cases were singleton, 4 (2.69%) were twins (Table 1). The most common reason for external referral to our clinic was the
suspicion of a cardiac anomaly during a routine obstetric ultrasound examination. Extracardiac anomalies
diagnosed prenatally were observed in different organ
systems on 24 cases (16.1%) (Table 2). Coexisting cardiac anomalies other than TOF were observed among
Volume 30 | Issue 3 | December 2022
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48 cases (32.21%) and Table 3 summarizes the type and
number of these anomalies.
Totally 22 cases (14.76%, 22/149) out of 149 cases
were terminated by induced labor. The total number
of cases who were offered genetic examination and
accepted the procedure was 60 (46.30%, 60/149) and
chromosomal abnormality was detected in 11 cases
(7.38%, 11/149) of them, and these chromosomal
abnormalities included trisomy 21 in 5 cases, trisomy
18 in 1 case, 22q11.2 microdeletion syndrome in 4
cases and abnormality of the short arm of chromosome
8 in 1 case. After delivery, 4 cases were diagnosed with
trisomy 21. A total of 127 cases decided to continue the
pregnancy and a total of 114 cases (76.51%) underwent
delivery with 36 cases cesarean section delivery and 78
cases vaginal delivery. Intrauterine fetal death occurred
in 13 cases (8.72%). Neonatal survival and outcomes
were followed from 1 month to 5 years of postpartum
period in terms of TOF surgery. During this postnatal
period, death was observed in a total of 28 cases
(18.79%) at different periods.
Overall, 149 cases constituting this study were analyzed according to the subtype of TOF, of which 117
(78.52%) were TOF with pulmonary stenosis, 19
(12.75%) were with pulmonary atresia, and 13 (8.72%)
were with an absent pulmonary valve. Absent ductus
arteriosus were seen in a total of 13 cases among the
cases of TOF with an absent pulmonary valve or pulmonary atresia. Additional intracardiac defects (Table
3), such as right aortic arch, persistent left vena cava
superior, and aberrant right subclavian artery were
seen in a total of 46 cases (30.87%).

Table 1. Demographic characteristics of fetuses diagnosed with TOF
prenatally.
Characteristic

Value or number of cases (%)

Maternal age (yrs)
Gestational age at diagnosis (wks)
Singleton pregnancies
Twin pregnancies
Extracardiac anomaly diagnosed prenatally
Intracardiac defects
Abnormal karyotype
Trisomy 21
Trisomy 18
DiGeorge syndrome
Chromosome 8

30.24±5.42
26.13±5.40
145 (97.31%)
4 (2.68%)
24
48
11 (7.38%)
5 (3.35%)
1 (0.67%)
4 (2.68%)
1 (0.67%)

Termination of pregnancy

22 (14.76%)

Livebirth

114 (76.51%)

Intrauterine fetal deaths

13 (8.72%)

Postnatal deaths

28 (18.79%)

TOF subtypes
TOF with pulmonary stenosis
TOF with pulmonary atresia
TOF with absent pulmonary valve

117 (78.52%)
19 (12.75%)
13 (8.72%)

Table 2. Associated extracardiac defects in fetuses with TOF.
Extracardiac anomalies

n (%)

Hypoplasia of the nasal bone

3 (8.57)

Fetal growth restriction

5 (14.28)

Single umbilical artery

4 (11.42)

Hypoplasia of thymus

4 (11.42)

Nuchal fold thickening

5 (14.28)

Corpus callosum agenesis

4 (11.42)

Esophageal atresia

3 (8.57)

Anal atresia

1 (2.85)

Diaphragmatic hernia

2 (5.71)

Ventriculomegaly

4 (11.42)

Discussion
TOF is one of the most common cyanotic congenital
heart diseases seen in approximately one in 3600 live
births.[12] The clinical course of TOF in newborns
depends on the severity of the disease and associated
chromosomal and other extracardiac abnormalities. Mild
TOF may be asymptomatic and therefore undiagnosed.
TOF with severe stenosis in the right ventricular outflow
tract usually presents cyanosis. When severe right ventricular outflow obstruction is suspected before birth,
postpartum prostaglandin should be administered to
ensure the patency of ductus arteriosus. Among the three
subtypes of TOF, the classical form of TOF with pul-
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Table 3. Characteristics of concomitant cardiac anomalies in fetuses
diagnosed with TOF.
Cardiac anomalies
Right aortic arch

n (%)
21 (32.30)

Major aortopulmonary collaterals

3 (4.61)

Absent ductus arteriosus

13 (20.0)

Persistent left superior vena cava

4 (6.15)

Aberrant right subclavian artery

4 (6.15)

Atrioventricular septal defect

3 (4.61)

Pulmonary venous return anomaly

2 (3.07)

Isomerism

2 (3.07)

Absent pulmonary valve

13 (20)

Tetralogy of Fallot accompanied by concomitant cardiac and extracardiac anomalies

monary stenosis accounts for about 80% of all newborns
with TOF.[13] In our study, 78% of cases with pulmonary
stenosis subtype are close to the rates reported in the
previous publications.
The previous case series stated that approximately
30% of patients with TOF may have chromosomal disorders. Moreover, chromosome 22q11.2 deletion syndrome, also called DiGeorge syndrome, can be seen in
16% of TOF patients, especially in cases with TOF
diagnosed postnatally.[14,15] In another study, the authors
reported the incidence of chromosomal disorders in
TOF cases 10%.[16] Zhao et al. reported that 34.4% of
TOF cases diagnosed prenatally were accompanied by
chromosomal abnormalities, of which 17.4% were
22q11 deletion and 17% were other abnormalities. The
reason for slightly higher incidence of chromosomal
anomalies was because pregnancies complicated by chromosomal abnormalities are more probably to be terminated.[7] Previous studies indicated that the rates of chromosome 22q11.2 deletion syndrome were varying from
0% to 18% in TOF cases. Also, 22q11 deletion was
more frequent in TOF cases with pulmonary atresia or
absent pulmonary valve.[15,17,18] Our results indicate that
7.38% of TOF cases were complicated by chromosomal
anomalies. We found DiGeorge syndrome only in
2.68% of all our cases. We attribute the low rate of a
chromosomal anomaly in our study, compared to the literature, to the low rate of patients accepting karyotype
analysis and low frequency of pulmonary atresia and
absent pulmonary valve in our study group.
The etiology of TOF is so complex that in most
cases, the cause is unknown and both environmental factors and genetic disorders may be associated with TOF.
Postoperative TOF usually has a good prognosis unless
there is a genetic disease. It is very important prenatally
to rule out the association between genetic disorders and
unfavorable prognosis. Cardiac anomalies associated
with TOF are common. Right aortic arch can be seen in
25% of cases prenatally. In our study, we observed the
right aortic arch in 14.09% of the cases. Atrioventricular
septal defect with TOF is associated with a high risk of
chromosomal abnormalities. Patent foramen ovale or
atrial septal defect was reported in 83% of newborns
with TOF, and persistent left superior vena cava in
11%.[19] An absent ductus arteriosus can be seen as a
common sonographic feature, especially in TOF
patients with pulmonary atresia and absent pulmonary

valve subtype. Our result indicates that 40.62% of cases
have an absent ductus arteriosus among cases with pulmonary atresia and absent pulmonary valve subtype.
The earliest prenatal diagnosis was at 13 weeks, with
a range of 12–15 weeks of gestation in case series of
TOF.[20] The earliest prenatal diagnosis in our series was
at 17 weeks of gestation in case of TOF with pulmonary
stenosis. Overall, suspected TOF is the most common
reason for referral to our clinic. Also, non-cardiac malformations or known chromosomal disorders are other
reasons for referral. In our study, the main reason for
fetal echocardiography was to suspect a cardiac anomaly
or to detect a non-cardiac anomaly during the screening
examination. Prenatally diagnosed fetuses with TOF can
be delivered vaginally, but it is important to have a pediatric cardiology team for postnatal care in the birth center. Our vaginal delivery rate is 68.42%.
A substantial percentage of TOF cases were observed
with extracardiac abnormalities.[21–23] Several previous
reports found that the incidence of TOF cases with one
or more congenital extracardiac abnormalities was
17–28%. The most common extracardiac anomalies
were detected to be genitourinary, musculoskeletal, and
gastrointestinal abnormalities.[18,24] In our study, we found
one or more extracardiac abnormalities in 16.1% of
TOF cases. In cases with TOF, coexisting extracardiac
abnormality markedly increased the risk for genetic
abnormalities.[21] Therefore, guidelines recommended a
detailed ultrasound examination to rule out extracardiac
abnormalities, particularly rule out soft markers and thymus hypoplasia, and suggested genetic testing with chromosomal microarray analysis when coexisting with
extracardiac anomalies.[25]
The definitive treatment of TOF is mainly a full correction surgery that is electively performed usually
between 3 and 6 months of the postpartum period. The
timing of surgical repair is dependent on the degree of
cyanosis and the presence of non-cardiac abnormalities
after birth. Complete surgical repair can be made primarily or after a palliative procedure. It is stated that the
short- and long-term survival rates of newborns with
TOF reach 90%.[26] In our study, we followed up newborns with TOF who underwent surgery for their clinical status between 1 month and 5 years after birth, and
during this period survival ratio was 78%. The risk of
recurrence is approximately 3%. Sometimes, TOF may
not be diagnosed properly and is missed during the secVolume 30 | Issue 3 | December 2022
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ond trimester. Generally, these cases are the mild form
of TOF where the discrepancy in the vessel size is not
very obvious and VSD is not easily seen.

4. Freedom RM, Yoo SJ. Tetralogy of Fallot. In: Freedom RM,
Yoo SJ, Mikailian H, Williams WG, editors. The natural and
modified history of congenital heart disease. New York, NY:
Futura; 2004. p.186–211.

Studies on the results and prognosis of TOF reveal
excellent outcomes.[26] Herein, we aimed to define our
patient group with the presence of some features like
genotype anomalies, and extracardiac abnormalities and
explore early intervention predictors and outcomes. In
our study, the overall mortality during the follow-up
period was 8.72% and 18.79% postnatally, respectively.
TOF is a lifelong follow-up disease that may require
careful additional surgical and interventional procedures
later in life. In recent years, the use of subchromosomal
microarray analyses, which can show the presence of
conditions such as deletion or duplication has increased
especially in patients with complex cardiac anomalies.

5. Silva JA, Neves AL, Flor-de-Lima F, Soares P, Guimarães
H. Risk factors and outcomes of tetralogy of Fallot: from
fetal to neonatal life. Pediatr Cardiol 2020;41:155–64. [PubMed]
[CrossRef]

Conclusion
This study summarizes prenatal genetic, sonographic
features, and postnatal outcomes of cases diagnosed with
TOF. The diagnosis of TOF is mainly established with
the help of fetal ultrasound in the second trimester. A
genetic examination is also necessary after prenatal diagnosis and multidisciplinary work is also important
between departments. TOF without genetic disorder
can be successfully corrected with surgery after birth.
After the diagnosis, treatment plan and long-term follow-up should be done by experts.
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Abstract
Objective: This study aimed to determine the fear and anxiety related to childbirth and postpartum period in last trimester for pregnant women,
and its relation to childbirth pain.
Methods: This study was conducted in a training and research hospital’s obstetric clinic in Turkey. Totally, 104 pregnant women admitted to the
hospital during the last trimester and they were followed up to delivery, which occurred in the same hospital. Data were gathered with an
Information Form, Fear of Childbirth and Postpartum Anxiety Scale (FCPAS), Spielberger State and Trait Anxiety Inventory (STAI) and Visual
Analogue Scale (VAS).
Results: The mean FCPAS score of the women was 4.87±1.25. The highest scores were for the FCPAS subscales of fears about breastfeeding,
behavior of the health staff at childbirth, and the possibility of Cesarean section. Labor pain had a significant positive weak relation with fear
about childbirth and the total STAI-State score (r=0.281, p=0.041; r=0.327, p=0.017), respectively.
Conclusion: It is important to determine the fear and anxieties about childbirth and postpartum period experienced during last trimester,
in terms of planning prenatal education and counseling services, and supporting women to cope effectively.
Keywords: Pregnancy, fear of childbirth, postpartum period.

Introduction
Many women feel fear and anxiety about childbirth for
various reasons, such as uncertainties about labor, labor
pain, loss of control, and giving birth alone.[1,2] Fear of
childbirth is a general term without a clear definition.
Lack of standardized scales to measure childbirth fear
and cultural differences result in variations in the reported prevalence of childbirth fear in the world.[3] In studies,
the rate of pregnant women experiencing fear of childbirth varies between 4.8% and 31%.[3–5] The sources of
fear are usually the risk of harm to women themselves or
their babies, and the health staff’s attitudes and insufficient knowledge.[2–4] This prenatal fear may lead to pain

and restlessness during labor, emergency Cesarean section and postpartum affective disorders.[3,6]
Stress experienced during pregnancy affects not only
maternal health but also childbirth outcomes (e.g.
preterm delivery, difficult delivery, complications and
low birth weight).[7–9] The most frequently experienced
anxiety in the first and last trimesters are not directly
associated with obstetric complications; however, anxiety
can cause obstetric complications due to the changes in
the endocrine system.[6] Although labor pain can be
caused by physiological changes such as cervix dilatation
and uterus contractions, it may also result from psychological factors such as stress, anxiety and fear.[10] It can be
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beneficial to identify antenatal anxiety, so that women
experiencing it can be made aware of their condition and
encouraged to ask for support from health professionals.[3]
According to the World Health Organization
(WHO), the purpose of the antenatal care is to help
women to have a positive childbirth experience.[11]
Positive expectations about childbirth during pregnancy
may lead to a positive childbirth experience, while anxiety, fear or negative expectations can create the opposite
effect.[3,12] Some studies have shown that antenatal education and counseling decrease anxiety, fear and labor
pain.[3,13]
This study aimed to determine the fear and anxiety
experienced by pregnant women related to the childbirth
and the postpartum period, and to evaluate the relationship between labor pain, and fear and anxiety.

Methods
The study had a descriptive, prospective design and was
conducted in the obstetric clinic of a training and
research hospital. Study population included the pregnant women in their third trimester presenting to the
obstetrics outpatient clinic of the hospital at the time of
the study, and the sample comprised 110 pregnant
women planning to give birth in the same hospital. Six
women gave birth in another hospital; therefore, the
study was performed with 104 women (95%).
Data collection tools
Data were gathered with an Information Form, Fear of
Childbirth and Postpartum Anxiety Scale (FCPAS),
Spielberger State and Trait Anxiety Inventory (STAI)
and Visual Analogue Scale (VAS).
Information form
Information form was created by the researchers in light
of the literature.[6,14] The form includes questions about
the age, employment status, education, number of pregnancies, problems experienced during previous and current pregnancy, and planned delivery type characteristics.
Fear of Childbirth and Postpartum Anxiety Scale
FCPAS was developed by Kitapç›o¤lu et al.[6] to determine fear experienced during and after childbirth. The
scale is composed of 10 subscales and 61 items. It is a
five-point Likert scale, with one corresponding to ‘com-

pletely disagree’ and five, to ‘totally agree’. Some items
are scored in the reverse order. The scores for the scale
range from 0.00 to 10.00. The scores 0.00–2.00 are very
low, the scores 2.01–4.00 are low, the scores 4.01–6.00
are moderate, the scores 6.01–8.00 are high and the
scores 8.01–10.00 are very high. Cronbach’s alpha was
reported to be 0.95 for the original scale[6,15] and it was
found to be 0.96 in the present study.
Spielberger State and Trait Anxiety Inventory
STAI was developed by Spielberg in 1970 to measure
state and trait anxiety levels of individuals. It was adapted for Turkish culture by Öner and Le Compte.[16] The
inventory is composed of two scales; state anxiety scale
(STAI-State) and trait anxiety scale (STAI-Trait), and
each involves 20 items. The former is formulated to
determine how individuals feel at a certain moment and
under a certain condition, whereas the latter shows how
individuals feel in general. STAI is a four-point Likert
scale. The total score for the inventory ranges between
20 and 80. The scores >40 show pathological anxiety.
Lower scores are indicators of mild anxiety, higher
scores, of severe anxiety.
Visual Analogue Scale
VAS was developed by Price et al. in 1983 to measure the
severity of pain.[17] It is frequently used to determine the
severity of pain experienced by women during labor.[1,18]
Individuals are asked to assign a score for their pain on a
10 cm-scale ranging from 0 to 10. Zero corresponds to
lack of pain and 10 corresponds to very severe pain.
Data collection
The women were given information about the aim and
methods of the study and their participation in the study
was voluntary. Those agreeing to participate in the study
and planning to give birth in the hospital where this
study was conducted were given the data collection tools,
and requested to complete them. This took 15 minutes
for each participant. During the data collection process,
the researcher answered participants’ questions. Every
day during the study period, the researcher checked
whether there were any participants among the women
presenting to the hospital to give birth. The pain severity was evaluated using VAS for the women giving vaginal
birth during the active phase of labor, and for the women
having Cesarean section in the postpartum four hours.
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285

U¤urlu M, Yavan T

Ethical considerations
Ethical approval was obtained from the ethical committee (no: 13/1648.4-2819). According to the Helsinki
Declaration, written consent was taken from the participants after they were informed about the aim and conduction of the study. The Clinical trial was registered on
www.clinicaltrials.gov (NCT04478604).

determined. For comparative statistics, the following
were utilized: t test, one-way analysis of variance,
Kruskal-Wallis test and Mann-Whitney U test. The
relation between two continuous variables was analyzed
with the Spearman correlation test. The statistical significance was set at 0.05 for all the analyses.

Results
Data analysis
The obtained data were analyzed with the SPSS 16 package software (SPSS Inc., Version 16.0, Chicago, IL,
USA). The Kolmogorov-Smirnov test was used to determine whether the data for the continuous variables were
normally distributed or not. Numbers, percentages,
median and mean±standard deviation were used for
descriptive statistics. Cronbach’s alpha coefficient was

The mean age of the women was 31.29±4.74 years.
The mean parity was 1.96±0.81 and the mean week of
gestation was 36.68±1.63 at admission. Of all the
women, 88.5% had a planned pregnancy. Regarding
their current pregnancies, 51% had vaginal birth and
49% Cesarean section (Table 1).
The mean FCPAS score of the women was 4.87±
1.25. The highest scores for the subscales were as fol-

Table 1. Demographic and obstetric characteristics of the women (n=104).
Characteristics

Mean±SD

Age (years)

31.29±4.74

Week of gestation

36.68±1.63

Number of pregnancies

1.96±0.81
Number (n)

Education level

Working status
Status of planning pregnancy
Planned type of delivery

Number of pregnancies

Have a problem in previous pregnancy? (n=68)*
Have a problem in the current pregnancy?
How previous pregnancy ended (n=68)*

Type of birth in the current pregnancy
Total

10

9.6

High school

31

29.8

University

63

60.6

Working

34

32.7

Not working

70

67.3

Planned

92

88.5

Not planned

12

11.5

Vaginal birth

29

27.9

Cesarean section

57

54.8

Not clear

18

17.3

1

36

34.6

2

36

34.6

≥3

32

30.8

Yes

11

16.2

No

57

83.8

Yes

17

16.3

No

87

83.7

Vaginal birth

35

51.5

Cesarean section

21

30.9

D&C

12

17.6

Vaginal birth

53

51.0

Cesarean section

51

49.0

104

100

*First pregnancies were not included. D&C: dilation & curettage.
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lows: 6.13±2.13 for fear about breastfeeding after childbirth, 5.75±2.23 for fear about behavior of the health
staff at childbirth, and 5.72±2.41 for fear about the possibility of Cesarean section. The mean score for STAIState was 37.45±9.43 and the mean score for STAITrait was 43.9±7.14 (Table 2).
The total FCPAS scores of the women with
planned vaginal birth and the women with an unclear
mode of birth were significantly higher than the
women with planned Cesarean section (F=3.814,
p=0.046). The scores of the women aged 20–29 years
were significantly higher for fears about childbirth,
breastfeeding, failure in infant care and behavior of the
health staff at childbirth than the women aged 30 years
and older (p=0.005, p=0.033, p=0.022), respectively.
The scores of the women in employment and the
scores of the women with an unplanned pregnancy

were significantly higher for fear about social life after
childbirth than the unemployed women and the
women with planned pregnancy (p=0.032, p=0.035),
respectively. The scores of the women with planned
vaginal birth were significantly higher for fears about
childbirth and behavior of the health staff at childbirth
than the women with planned Cesarean section
(p=0.000, p=0.037), respectively. The scores of the
primigravidas were significantly higher for fear about
failure in infant care (p=0.013). The scores of women
whose previous pregnancy ended with dilation &
curettage (D&C) and the scores of primigravid women
were significantly higher for fear about the baby and
for fear about failure in infant care after childbirth
(p=0.002, p=0.001) (Table 3).
There were positive associations between labor
pain and the fear about childbirth, and between labor

Table 2. The relation between the FCPAS and STAI scores and labor pain of the women (n=104).
Mean±SD
FCPAS subscales
Total FCPAS score (min=0, max=10)
Factor 1: Fear about the baby
Factor 2: Fear about childbirth
Factor 3: Fear about breastfeeding after childbirth
Factor 4: Fear about failure in infant care after childbirth
Factor 5: Fear about social life after childbirth
Factor 6: Fear about health of the baby and mother after childbirth
Factor 7: Fear about lack of spousal support after childbirth
Factor 8: Pre-labor fear
Factor 9: Fear about behavior of the health staff during childbirth
Factor 10:Fear about possibility of Cesarean section
STAI-State score (min=20, max=80)
STAI-Trait score (min=20, max=80)

Pain

Median (min–max)

VB (n=53)

CS (n=51)
-0.179

4.87±1.25

r

0.225

4.98 (2.16–8.36)

p

0.105

0.209

4.83±1.91

r

0.226

-0.156

4.40 (2.0–10.0)

p

0.103

0.274

5.66±2.01

r

0.281*

-0.135

5.61 (2.00–10.00)

p

0.041

0.346

6.13±2.13

r

0.054

-0.337*

6.00 (2.00–12.00)

p

0.700

0.015

4.07±1.63

r

0.063

-0.200

4.00 (2.0–10.0)

p

0.654

0.159

4.70±2.02

r

0.174

0.221

4.00 (1.75–7.25)

p

0.214

0.120

4.20±1.34

r

0.153

-0.084

4.00 (1.75–7.25)

p

0.273

0.557

2.56±0.94

r

0.194

-0.124

2.57 (1.43–5.43)

p

0.163

0.386

5.12±2.15

r

0.168

-0.132

5.33 (2.0–10.0)

p

0.230

0.357

5.75±2.23

r

0.164

-0.167

5.50 (2.0–10.0)

p

0.241

0.242

5.72±2.41

r

0.194

-0.040

6.0 (2.0–10.0)

p

0.164

0.780

37.45±9.43

r

0.327*

0.166

37.0 (20.0–65.0)

p

0.017

0.246

43.90±7.14

r

0.116

0.035

44.0 (27.0–64.0)

p

0.410

0.810

*Correlation is significant at the 0.05 level. CS: Cesarean section; r: correlation coefficient; VB: vaginal birth.
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Table 3. The comparison of scores for FCPAS and its subscales according to demographic and obstetric characteristics of the women (n=104).
FCPAS
Factor 1

Factor 2

Factor 3

Factor 4

Factor 5

Factor 6

Age group
20–29
≥30
Test
p

4.88±1.97
4.78±1.86
-0.385*
0.701

6.23±1.90
5.12±1.98
0.305†
0.005

6.59±2.15
5.70±2.03
0.000†
0.033

4.52±1.80
3.65±1.35
-2.297*
0.022

4.74±2.05
4.67±2.01
0.037†
0.873

4.46±1.24
3.96±1.39
0.660†
0.060

2.49±0.80 5.42±2.30
2.62±1.06 4.83±1.97
2.278†
0.338†
0.458
0.165

6.36±2.22 6.06±2.37
5.20±2.10 5.40±2.43
0.050†
1.137†
0.008
0.170

5.17±1.19
4.59±1.25
1.496†
0.224

Education level
Primary school
High school
University
Test
p

5.24±2.35
4.98±2.20
4.69±1.69
0.592§
0.744

7.07±1.99
5.63±2.03
5.44±1.95
4.746§
0.093

7.32±0.50
6.16±2.28
5.92±2.09
1.891‡
0.156

4.68±0.98
3.74±1.24
4.14±1.85
4.197§
0.123

4.25±1.87
4.58±1.98
4.84±2.08
0.772§
0.680

4.95±1.59
4.29±1.49
4.03±1.19
2.701§
0.259

2.65±0.85 6.60±1.67
2.49±0.86 4.94±2.14
2.58±1.00 4.97±2.15
0.136§
5.644§
0.934
0.059

6.85±2.55 6.80±3.08
5.45±1.95 5.45±1.94
5.73±2.29 5.73±2.29
1.508‡
2.190§
0.226
0.334

5.64±1.25
4.78±1.20
4.80±1.25
0.126‡
0.126

Working status
Working
Not working
Test
p

4.76±1.88
4.86±1.95
-0.432*
0.666

5.92±1.96
5.59±2.01
-0.757*
0.449

6.03±2.29
6.20±2.07
1.352†
0.248

4.35±1.76
3.97±1.86
0.012†
0.914

5.40±2.14
4.41±1.88
-2.139*
0.032

4.49±1.19
4.10±1.37
0.801†
0.373

2.75±1.05 5.39±2.14
2.48±0.87 5.03±2.14
-1.098*
-0.592*
0.272
0.554

5.69±2.18 6.09±2.56
5.84±2.23 5.60±2.31
-0.479*
-0.814*
0.632
0.416

4.81±1.24
5.09±1.21
0.871†
0.353

Status of planning pregnancy
Planned
4.81±1.92
Not planned
4.95±1.86
Test
-0.138*
p
0.891

5.62±2.01
5.96±2.10
0.140†
0.709

6.12±2.11
6.20±2.33
-0.281*
0.779

4.06±1.53
4.16±2.35
-0.378*
0.705

4.54±1.93
5.91±2.37
-2.110*
0.035

4.21±1.31
4.10±1.64
-0.592*
0.554

2.57±0.92 5.11±2.15
2.45±1.13 5.16±2.24
-0.470*
-0.118*
0.638
0.906

5.74±2.18 5.78±2.44
5.87±2.64 5.25±2.17
-0.179*
-0.709*
0.858
0.478

4.86±1.21
5.00±1.58
1.624†
0.205

Planned type of birth
Vaginal birth
4.94±1.88
C-section
4.53±1.96
Not clear
4.94±1.96
Test
0.889§
p
0.641

6.14±1.78
4.42±2.14
5.66±2.01
F:8.582‡
0.000

5.97±2.21
6.02±2.13
6.13±2.13
F:1.009‡
0.368

4.29±1.65
3.46±1.41
4.34±1.75
5.053§
0.080

4.82±1.96
4.56±2.20
4.55±2.01
0.392§
0.822

4.37±1.22
3.95±1.40
4.04±1.59
1.891§
0.389

2.58±0.77 5.46±2.02
2.59±1.19 4.34±2.14
2.44±1.02 5.29±2.34
0.457§
5.262§
0.796
0.072

6.21±2.02 6.22±2.34
4.77±2.16 5.31±2.22
5.88±2.55 4.77±2.64
6.619§
5.631§
0.037
0.060

5.10±1.14
4.40±1.39
4.91±1.18
F:3.814‡
0.046

Number of pregnancies
1
4.59±1.60
2
5.11±2.11
≥3
5.06±2.35
Test
0.299§
p
0.861

2.16±0.36
5.54±1.82
5.61±2.10
0.187‡
0.830

6.20±2.47
6.16±1.78
6.01±2.13
0.072‡
0.931

4.66±1.72
3.97±1.59
3.51±1.39
4.571‡
0.013

4.55±2.11
5.11±2.00
4.42±1.93
2.033§
0.362

4.25±1.30
4.43±1.18
3.89±1.53
1.409‡
0.249

2.38±0.88 5.55±2.34
2.80±0.89 5.18±1.69
2.49±1.02 4.56±2.31
4.796§
3.476§
0.091
0.176

5.84±2.50 5.22±2.49
6.13±1.99 6.63±2.01
5.23±2.10 5.25±2.50
3.012§
8.152§
0.222
0.017

4.90±1.25
5.08±1.10
4.60±1.38
1.273‡
0.284

Have a problem (need medical care or extra investigation) in previous pregnancy?
Yes
6.21±2.71 6.83±2.47 7.34±2.25 4.46±2.17 4.86±2.71 4.47±1.46
No
4.63±1.72 5.50±1.93 5.96±2.08 3.98±1.52 4.67±1.95 4.14±1.32
0.130†
-0.644*
-0.867*
0.564†
Test
-1.797*
1.359†
p
0.072
0.111
0.076
0.520
0.867
0.488

2.64±0.86 5.09±2.72
2.54±0.95 5.07±2.05
-0.505*
2.522†
0.614
0.990

5.09±2.72 5.45±2.46
5.07±2.05 5.75±2.43
-0.086*
-0.469*
0.931
0.639

5.37±1.62
4.79±1.18
1.423†
0.273

Have a problem (need medical care or extra investigation) in the current pregnancy?
Yes
5.64±2.19 6.17±2.42 6.61±2.17 4.36±2.24 4.32±2.76 3.80±1.46
No
4.67±1.82 5.56±1.93 6.03±2.12 4.01±1.50 4.78±1.86 4.27±1.31
0.197†
2.472†
-1.451*
0.068†
Test
-1.634*
1.024†
p
0.102
0.338
0.328
0.540
0.142
0.234

2.50±0.73 4.86±2.40
2.57±0.98 5.17±2.11
-0.045*
-0.652*
0.964
0.514

5.29±2.55 4.94±2.51
5.85±2.16 5.87±2.38
-0.976*
-1.368*
0.329
0.171

4.85±1.68
4.88±1.16
3.467†
0.948

How previous pregnancy ended
Primigravida
4.57±1.62 5.93±2.09
Vaginal birth
4.78±1.81 5.61±1.40
C-section
4.47±1.76 4.43±1.97
D&C
6.21±2.61 7.01±2.38
5.334‡
Test
4.242§
p
0.236
0.002

2.40±0.88
2.56±0.79
2.63±1.31
2.85±0.76
2.883§
0.410

5.95±2.45
5.81±1.77
4.83±2.43
6.57±2.10
4.294§
0.231

4.97±1.20
4.85±0.96
4.33±1.51
5.54±1.35
5.972§
0.113

*Mann-Whitney
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6.25±2.48
5.86±1.75
5.94±1.93
6.83±2.37
0.738‡
0.532

4.74±1.68
3.55±1.04
3.26±1.47
4.96±2.03
17.457§
0.001

4.62±2.09
4.92±1.60
4.35±2.20
4.88±2.63
0.392‡
0.759

4.32±1.24
4.19±1.30
3.89±1.59
4.40±1.34
0.552‡
0.648

Factor 7

Factor 8

5.65±2.30
4.89±1.58
4.22±2.18
5.74±2.61
6.964§
0.073

Factor 9

Factor 10

5.31±2.47
6.31±2.37
5.23±2.30
6.00±2.44
1.388‡
0.251

Total score

U; †Independent samples t test; ‡One-way ANOVA; §Kruskal-Wallis test. C-section: Cesarean section; D&C: dilation & curettage; F: Fisher’s exact test.
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pain and the total score for STAI-State in the women
who had vaginal birth (p=0.041, r=0.281 and p=0.017,
r=0.327 respectively). Labor pain scores increased with
higher scores for anxiety and the fear about childbirth.
There was a negative association between the postoperative pain and the fear about breastfeeding in the
women who had Cesarean section (p=0.015, r=-0.337).
As the scores of fear about breastfeeding increased,
postoperative labor pain scores decreased (Table 2).

Discussion
Since pregnancy is a long process involving uncertainties, most pregnant women experience worries, fear and
anxiety, but there may be individual differences in the
severities of these feelings about labor and the postpartum period.[19–21] In the present study, the FCPAS scores
of the women were moderate (4.87±1.25). While the
mean scores in the present study are consistent with
those in several studies,[15] they are lower than those
reported in some other studies.[21,22] This discrepancy may
result from regional and cultural differences.
In the current study, the pregnant women experienced high levels of fears about breastfeeding and the
possibility of Cesarean section. Similar results were
obtained in the literature.[19,20,22] Another source of fear
was related to behavior of the health staff at childbirth.
The literature showed that most fear of pregnant women
is caused by not confiding in health staff, and because
they consider that health staff can make mistakes and
exhibit negative behavior.[3,23,24] Midwives and nurses
spending the most time with pregnant women have
important roles in the perinatal period. They should
identify sources of fear and the concerns of women in
antenatal care services, and strengthen their coping skills
with training and counseling services. In this process, a
continuous and stable quality of care delivery will also
increase trust in healthcare personnel.
Another source of fear in this study was the possibility of Cesarean section. The rate of cesarean section recommended by the WHO[25] is 10–15%, but it is much
higher (55%) in Turkey.[26] Quality midwifery and nursing care is important to encourage vaginal birth. It is
reported that interventions by midwives can reduce the
Cesarean section rates and increase the willingness of
women to have a normal birth in their future pregnancies.[3] Fears about the possibility of Cesarean section can
be reduced by education and answering questions about

vaginal birth and Cesarean section, and giving examples
of positive birth stories (for example, enabling them to
communicate with women who have positive birth experiences, and watching positive birth videos).
Fear about childbirth and the postpartum period can
be affected by pregnant women’s sociodemographic and
obstetric features.[19–21,27] In the present study, the younger
women had higher scores for fears about childbirth,
behavior of the health staff at childbirth, breastfeeding
and failure in infant care. Consistent with this finding,
several other studies also revealed that younger pregnant
women had higher scores for FCPAS,[20] are more afraid
of childbirth,[14] have more expectations about childbirth[28] and are less likely to breastfeed.[29] It should be
kept in mind that younger pregnant women need special
care and support during their pregnancy.
In this study, employed women having an unplanned
pregnancy had significantly higher scores for fear about
postpartum social life. Working women have to continue
their housework and baby care as well as their careers
after giving birth.[30] For this reason, they expect less time
for their social life, and there are fears about adapting to
these changes. Unplanned pregnancy may lead to difficulty in adjusting to the postpartum period, and more worries about social life due to motherhood-related responsibilities. Strengthening the social support systems of working women and those with unplanned pregnancies is recommended, as well as encouraging the family and spouse
to become involved in childcare roles and responsibilities.
In the current study, the FCPAS scores of the women
planning to give vaginal birth were higher for fears about
childbirth and behavior of the health staff at childbirth
compared to the women with an unclear mode of childbirth and those with planned Cesarean section. Likewise,
in another study, the women with planned vaginal birth
had higher levels of fear than those with planned
Cesarean section.[20] In the literature, it was reported that
fear of birth affecting the decision to have a Cesarean
section was caused by lack of trust in the health personnel assisting the delivery, complications related to pregnancy, labor pain, negative thoughts about birth, loss of
control over the birth and possible situations beyond the
woman’s control.[3,27,31] It is recommended that pregnant
women, especially those who plan to have a normal
delivery, are informed during antenatal education about
the method and process of delivery, to increase confidence in healthcare professionals.
Volume 30 | Issue 3 | December 2022
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In the present study, the primigravidas had a higher
level of fear about failure in infant care, and the multigravidas had a higher level of fear about the possibility
of Cesarean section. It is thought that primigravidas
have such fears due to their first experience of baby care.
Likewise, in a study about childbirth and infant care,
primigravidas had significantly higher levels than multigravidas.[20] In the literature, there are studies that have
similar results with our findings[18] and differ from our
findings (i.e. the fear of Cesarean section is higher in
primigravidas than in multigravidas).[20] Another result in
this study is that the women who had abortion and
curettage in their prior pregnancy had higher levels of
fears about childbirth, and failure in infant care after
childbirth. Egelio¤lu Çetiﬂli et al.[19] stated that the outcome of prior pregnancy had no significant relation to
fear about childbirth, but had a significant relation to
fear about failure in infant care. For this reason, it is
important to consider that some pregnant women may
have higher fear levels due to personality traits, and prenatal education and counseling services should be
planned accordingly.
In the present study, the mean STAI-State score of
the women having vaginal birth had a significant positive
relation with labor pain, and labor pain increased with
the STAI-State score. We found only one other study,
conducted by Curzic and Jokic-Begic[18] which reflected
this result; the mean STAI-State score had a positive
relation with the labor pain score in the women in their
last trimester. This result therefore is a potential contribution to the literature. In addition, in the current study,
fear about childbirth had a significant positive relation
with labor pain in the women having vaginal birth.
Experiences during labor cannot be predicted, and thus
the feeling of uncertainty often creates fear about labor.
When individuals face a condition causing fear, their
attention is distracted, and they focus on the factor causing the threat, and experience more severe anxiety.
Interventions such as yoga, and mindfulness aimed at
reducing the fear of childbirth may also contribute to the
reduction of labor pain.
The present study revealed a negative relation
between postpartum pain and fear about breastfeeding
in the women having Cesarean section; however, we
were unable to find other studies in the literature evaluating the relation between fear about breastfeeding and
labor pain.
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Conclusion
The early identification of fear and anxiety about labor
and the postpartum period in pregnant women by nurses and midwives is important in designing appropriate
prenatal care and education, and providing support for
effective coping strategies. This can help women to have
a healthier pregnancy and a more positive experience of
labor, and increases the chances of giving birth to a
healthy baby.
Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.
Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
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Abstract
Objective: To investigate the importance of prenatal ultrasound in the detection of Down syndrome by evaluating ultrasonographic and minor
ultrasonographic findings in fetuses with this aneuploidy.
Methods: Patients who were reported to have trisomy 21 as a result of karyotype analysis performed by cordocentesis, amniocentesis, or chorionic villus biopsy materials and who underwent ultrasound scan before diagnosis between 18 and 26 weeks of gestation by the Maternal Fetal
Medicine Department between 2013 and 2020 were included in the study group.
Results: The results of 132 of 4525 (2.9%) invasive procedures were reported to have trisomy 21 and ultrasound scans of each fetus were performed in our department. The mean gestational age at the ultrasound scans was 19.2±3.8 (SD) weeks. At least one major structural anomaly or
minor ultrasonographic finding was detected in 99.2% of all fetuses. Major structural anomalies were present in 80 (60.6%) fetuses. In fetuses
with major structural anomalies, cardiac defects (53.7%) were the most detected anomalies. No ultrasound findings could be detected in one
(0.8%) of the remaining 52 patients, and only isolated minor findings were detected in 51 (38.6%) fetuses. More than half (60.7%) of these fetuses had a single minor finding. The most common isolated single minor finding was nuchal fold thickness in 13 (41.9%) fetuses followed by aberrant right subclavian artery in six (19.3%) fetuses.
Conclusion: Down syndrome displays a large variety of different sonographic findings on fetal ultrasound. Although major structural anomalies and multiple minor findings are generally considered more important, the presence of any isolated minor marker may be the only
detectable finding of Down syndrome.
Keywords: Down syndrome, fetal ultrasound, prenatal ultrasound, trisomy 21.

Introduction
Trisomy 21 (Down syndrome) is the most common
chromosomal abnormality detected in pregnancies
resulting in a live birth, with a prevalence of approximately 1 in 700 live births.[1,2] Due to the higher risk of
intrauterine death in fetuses with chromosomal anom-

alies, its prevalence is 30% higher between 16–20 weeks
and 48–50% higher between 9–14 weeks compared with
term deliveries.[3,4]
There are different methods to screen and identify
high-risk groups for Down syndrome such as advanced
maternal age, first- and second-trimester screening tests,
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cell-free DNA, and ultrasound screening in the first- and
second trimesters. Maternal age increases the risk of
chromosomal anomalies and is used as a component of
first- and second-trimester screening tests.
Trisomy 21 is associated with many major structural
anomalies and minor (soft) ultrasonographic markers in
the fetus that can be recognized in prenatal ultrasound.[5]
Major structural anomalies are associated with chromosomal abnormalities and the presence of major structural anomalies increases the likelihood of a genetic disease.
The most common major malformation in Down syndrome is cardiac defects, especially atrioventricular septal defects. The second most common malformations are
gastrointestinal system anomalies. It is known that the
most associated anomaly with Down syndrome in this
group is duodenal atresia. These two anomalies highly
increase the suspicion of Down syndrome.[6] On the
other hand, minor ultrasonographic markers are nonspecific findings that are also seen in normally developed
fetuses but are more common in fetuses with trisomy 21.
When a minor marker is detected on fetal ultrasound, it
is difficult to use these findings to understand whether
the pregnancy is affected by aneuploidy or not.[5,7] In
2013, Agathokleous et al. conducted a meta-analysis and
demonstrated that each detected marker affected screening tests’ pre-test odds. In this meta-analysis of 48 studies, the authors found that the estimated positive likelihood ratio for increased nuchal fold thickness and aberrant right subclavian arteries was about 20 and absent or
hypoplastic nasal bone was 25, somewhat higher than
others such as pyelectasis, short femur and humerus,
hyperechogenic bowel, and hyperechogenic cardiac
focus. They also showed that post-test odds could be calculated by multiplying the positive likelihood ratio for
each marker detected and the negative likelihood ratio
for each marker proven to be absent. In addition, they
found that the exclusion of all major defects and minor
markers resulted in a 7.7-fold risk reduction for trisomy
21.[8] However, in light of this information, detecting
abnormal ultrasound findings and identifying the highrisk group is important because it alerts physicians to the
necessity of fetal karyotyping as a diagnostic procedure.
In the current study, our objective was to investigate
the importance and effectiveness of first- and secondtrimester ultrasound scans in detecting Down syndrome
by evaluating the ultrasonographic findings, especially
the minor ultrasonographic findings, in fetuses with
Down syndrome in a tertiary center.

Methods
This retrospective cross-sectional study was conducted
on the electronic records of patients who underwent
cytogenetic analysis in the Maternal-Fetal Medicine
department of our hospital between 2013 and 2020.
Patients whose fetal karyotype results were reported to
be trisomy 21 and patients who underwent an ultrasound scan performed by the Maternal-Fetal Medicine
department between 12 and 26 weeks of gestation were
included in the study. The study was approved by the
institutional Ethics Committee in 2020 (approval number: 113).
The diagnosis of Down syndrome was confirmed in
the institution using the following processes: fetal material was obtained by chorionic villus biopsy, amniocentesis, or cordocentesis for fetal cytogenetic analysis, and
long-term cell culture (2–4 weeks) was performed for
chorionic villus biopsy and amniotic fluid. For cord
blood, cell culture was performed for 48–96 hours. For
each patient, two cultures were planted. Metaphases
obtained by harvesting processes after cell culture were
stained using Giemsa staining. The karyotype was
reported by performing at least 20 metaphase analyses
for each patient.
All ultrasound examinations were performed in the
Maternal-Fetal Medicine department of our hospital
using Voluson Pro and Voluson E6 scanners (GE
Healthcare, Milwaukee, WI, USA), and the detected
anomalies of the fetal systems were recorded.
Ultrasound findings of the patients were grouped as
major structural anomalies or minor sonographic findings (soft markers). Major structural anomalies were
defined as cardiac malformations, central nervous system anomalies, gastrointestinal system anomalies, genitourinary anomalies, cystic hygroma, and hydrops fetalis, and abnormalities of the extremities detected in any
week of gestation. Cystic hygroma was defined as the
presence of fluid-filled enlarged spaces with or without
septa in the fetal neck or the whole subcutaneous area
during first-trimester scans, and hydrops fetalis was
defined as the presence of at least two of the following:
ascites, pleural effusion, or pericardial effusion in any
[7]
gestational age. Lateral ventricular atrial measurements of more than 10 mm were used to diagnose ventriculomegaly. Minor sonographic findings were defined
as nuchal fold thickness during the second trimester (>6
mm), pyelectasis (>4 mm), short femur and humerus
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(<10 percentile), hyperechogenic bowel, hyperechogenic cardiac focus, hypoplastic or absent nasal bone,
and aberrant right subclavian artery (ARSA) in patients
with a fetal ultrasound. Pyelectasis was defined with the
anteroposterior diameter of the renal pelvis greater than
4 mm in the second trimester based on the Society for
Fetal Urology consensus statement.[9] All ultrasound
examinations were performed before the cytogenetic
results of the fetuses were revealed. If a patient underwent more than one ultrasound examination, the ultrasound results from the most advanced gestational age
before the cytogenetic results were included.
Descriptive data of the pregnant women such as age,
the reason for referral for cytogenetic analysis, gestational age at the time of ultrasonography, and perinatal
outcomes were also recorded from our hospital’s electronic database. Indications for referral were grouped as
advanced maternal age (>40 years), positive cell-free
DNA screening test results, positive first- or second-

trimester screening test results, and suspected fetal
anomalies. Descriptive statistics and percentages were
used for statistical analysis.

Results
Down syndrome was detected in 191 (4.2%) of the 4525
invasive procedures performed in our hospital during
the study period. A flow chart of the fetuses included in
the study group and ultrasound findings of fetuses diagnosed as having trisomy 21 are shown in Fig. 1. The
ultrasound scans of the 132 patients were performed in
the Maternal-Fetal Medicine department.
Our hospital is a referral center and patients with suspected trisomy 21 are referred for further cytogenetic
analysis. We perform an obstetric ultrasound before
invasive procedures to confirm gestational age, placental
location, and fetal viability, and make an appointment for
a more detailed ultrasound. Patients from other cities

4525 invasive procedures
performed

Trisomy 21 detected
(n=191)
Excluded because of the absence
of comprehensive untrasound
examinations (n=59)
Included in the study group
(n=132)
Major congenital
anomaly detected
(n=80)

• Cardiac anomaly (n=43)
• Cystic hygroma (n=24)
• Hydrops fetalis (n=20)
• Club foot (n=13)
• CNS anomaly (n=12)
• GIS anomaly (n=10)
• Megacystis (n=1)

Major congenital
anomaly absent
(n=52)

• Two isolated minor
findings (n=11)
• Three or more
isolated minor
findings (n=9)

• Fetuses with single isolated
minor findings (n=31)
• NF thickness (n=13)
• ARSA (n=6)
• Renal pyelectatis (n=4)
• Hyperechogenic bowel (n=3)
• Hyperechogenic cardiac focus (n=3)
• Short femur/humerus (n=1)
• Absence of nasal bone (n=1)

No anomaly
detected
(n=1)

Fig. 1. Flow chart of the fetuses included in the study group and ultrasound findings of fetuses diagnosed to have trisomy 21.
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often do not attend their next appointments and return
to their hometowns after the invasive procedure.
Therefore, 59 patients did not have comprehensive ultrasound examinations performed in our department.
Among the 132 patients with comprehensive ultrasound examinations, one or more major structural
anomalies were detected in 80 (60.6%) fetuses. No
ultrasound findings could be detected in one fetus
(0.8%), and only minor findings were detected in 51
(38.6%) fetuses. The fetus with no ultrasound findings
was referred due to a positive non-invasive prenatal test
and advanced maternal age (45 years). After performing
a chorionic villus biopsy and an ultrasound scan at 13
weeks of gestation, the patient discontinued follow-up
and the pregnancy outcomes could not be reached.
The demographic features of the study group are
shown in Table 1. The mean age of the patients was
37.9±6.5 (SD) years, and the mean gestational age at
ultrasound was 19.2±3.8 (SD) weeks. When the karyotyping indications of the fetal cytogenetic analysis of
the patients were evaluated, 67 (50.8%) pregnant women
were suspected of having fetal anomalies, 53 (40.1%) had
positive first- or second-trimester screening test results,
seven (5.3%) had positive cell-free DNA tests, and five
(3.8%) were due to advanced maternal age.
The incidence of major structural anomalies in the
132 fetuses with trisomy 21 is shown in Table 2.
Considering the detected major structural anomalies,
cardiac defects were the most common, present in 43
(53.7%) fetuses with major structural anomalies. Also, in
23 (53.4%) of 43 fetuses, cardiac defects were isolated
and no additional major structural anomalies were
observed. Regarding the incidence of cardiac anomalies
in fetuses with trisomy 21, the most common were atrioventricular septal defect (AVSD) (n=22, 16.7%) and
ventricular septal defect (VSD) (n=15, 11.4%), accounting for 86.0% of the total cardiac defects.
Cystic hygroma was detected in 24 (18.2%) fetuses
and fetal hydrops in 20 (15.2%). These were followed by
clubfoot (also known as talipes equinovarus) in 13
(9.8%) fetuses, central nervous system (CNS) anomalies
in 12 (9.1%), and gastrointestinal system anomalies
(GIS) in nine (6.8%) fetuses. The most common CNS
anomaly was ventriculomegaly in seven (5.3%) fetuses,
and duodenal atresia was detected in five (3.8%) fetuses
with GIS anomalies.

Table 1. Demographic features of the study group.
Variables

Total group (n=132)

Mean maternal age (years)
Maternal age range (years)
Mean gestational age at ultrasound (weeks)

37.9±6.5
20–49
19.2±3.8

Indication for referral
Suspected fetal anomaly

67 (50.8%)

Positive first- or second-trimester screening test

53 (40.1%)

Positive cell-free DNA test

7 (5.3%)

Advanced maternal age

5 (3.8%)

Values are stated as mean ±standard deviation, number, and percentage (%).

Minor anomalies detected in fetuses with trisomy 21
are shown in Table 3. When all the patients were evaluated (n=132), including fetuses with minor findings
and/or major structural anomalies in detailed ultrasound
examination, the most common minor findings were
nuchal fold thickness in 64 (48.5%) fetuses, hypoplastic
nasal bone in 35 (26.5%), and the presence of hypereTable 2. Major structural anomalies incidence in 132 fetuses with
trisomy 21.
Anomalies

n (%)

Cardiac defects

43 (32.6)

AVSD

22 (16.7)

VSD

15 (11.4)

Inlet

9 (6.8)

Malalignment

4 (3.0)

Perimembranous

1 (0.8)

Muscular

1 (0.8)

DORV

3 (2.3)

Tetralogy of Fallot

3 (2.3)

Cystic hygroma

24 (18.2)

Fetal hydrops

20 (15.2)

Pes equinovarus

13 (9.8)

Central nervous system anomalies

12 (9.1)

Ventriculomegaly

7 (5.3)

Spina bifida

2 (1.5)

Vermian hypoplasia

2 (1.5)

Agenesis of corpus callosum

1 (0.8)

Gastrointestinal anomalies

9 (6.8)

Duodenal atresia

5 (3.8)

Omphalocele

2 (1.5)

Absent stomach

2 (1.5)

Megacystis

1 (0.8)

Values are stated as number and percentage (%). AVSD: atrioventricular
septal defect; DORV: double outlet right ventricle; VSD: ventricular septal
defect.
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Table 3. Minor anomalies detected in fetuses with trisomy 21.

Anomalies

Total group (n=132)
n (%)

Nuchal fold thickness

64 (48.5)

Hypoplastic nasal bone

35 (26.5)

Echogenic intracardiac focus

28 (21.2)

Pyelectasis

28 (21.2)

Short long bones

22 (16.7)

Echogenic bowel

16 (12.1)

ARSA

11 (8.3)

Absent nasal bone

7 (5.3)

Values are stated as mean number and percentage (%). ARSA: aberrant right
subclavian artery.

chogenic cardiac focus in 28 (21.2%) fetuses. Of the 51
(38.6%) fetuses without major anomalies, 31 (60.7%)
had one minor finding, 11 (21.5%) had two minor findings, and nine (17.6%) fetuses had three or more minor
findings. In fetuses with a single minor finding, the most
common finding was isolated increased nuchal fold
thickness in 13 (41.9%) fetuses, followed by isolated
aberrant right subclavian artery (ARSA) in six (19.3%)
fetuses, and isolated renal pyelectasis in four (12.9%)
(Fig. 1).
When karyotyping indications of fetuses with isolated single findings were evaluated, of the 13 fetuses with
isolated nuchal fold thickness, nine were referred with
indications of nuchal translucency (NT) increase (>3.5
mm) in the first trimester, three were referred due to
positive maternal cell-free DNA tests performed for
advanced maternal age and the other fetus was referred
due to increased risk in screening tests. Of the six fetuses with isolated ARSA, two were referred due to
increased NT, two fetuses were referred due to
increased risk in screening tests, one was referred due to
a positive cell-free DNA test result, and one fetus was
referred due to advanced maternal age. Finally, of the
four fetuses with isolated renal pyelectasis, two were
referred due to advanced maternal age and two were
referred due to high risk in screening tests. Regarding
the pregnancy outcomes, 94 (71.2%) of the 132 pregnancies were terminated, 15 (11.3%) resulted in live
births, and 14 (10.6%) pregnancies resulted in stillbirths
or missed abortions. Nine women (6.8%) discontinued
their follow-up and the pregnancy outcomes could not
be obtained.
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Discussion
Detailed ultrasonographic examinations should be recommended for all pregnant women, especially in the second trimester, to detect fetal anomalies, regardless of the
results of screening tests.[10] Although major structural
anomalies are detected with high rates in fetuses with trisomy 18 and trisomy 13, in fetuses with Down syndrome, major structural anomaly rates were found 27%
by Broomley et al. and 17.7% by Nyberg et al.[11,12] In our
study, this rate was 60.6%, which was remarkably higher than other studies. The difference may be caused by
the mean gestational age at the ultrasound, which was
16.9 weeks in the study by Nyberg et al. and 16.4 weeks
in the study by Broomley et al., whereas it was 19.2
weeks in our study, which possibly increased the detection rate of structural anomalies. It should also be taken
into account that the rate of detection of fetal anomalies
with ultrasound has increased with the development of
technology.
The most common group of major structural anomalies is fetal cardiac defects, which are seen in more than
half of these fetuses (53.7%). Also, in more than half
(53.4%) of all fetuses with cardiac defects, no additional
major structural anomalies are detected and they are isolated findings. We believe that fetal echocardiography is
important to detect Down syndrome because of the high
frequency of cardiac anomalies, especially given that the
only findings of Down syndrome may be cardiac defects.
Cystic hygroma and hydrops fetalis were the second
most common major structural anomalies, and when
they were evaluated together, they were observed with a
rate of 33.4% in fetuses with trisomy 21. Considering
that the most common minor finding is nuchal fold
thickness, it is obvious that abnormal fluid accumulation
and edema in the fetal neck are important findings for
[13,14]
performing fetal karyotyping.
Cystic hygroma (18.2%) and fetal hydrops (15.2%)
were followed by clubfoot in 13 (9.8%) fetuses. Clubfoot
is a congenital foot deformity diagnosed in about every
one in 1000 pregnancies and could be even more common in some populations.[15,16] In fetuses detected as having clubfoot with additional anomalies, chromosomal
abnormalities could be identified in up to 30%.[17]
However, aneuploidy risk in isolated cases is controversial and there is no consensus on whether to propose
fetal karyotyping when isolated clubfoot is diagnosed in
prenatal ultrasound. In a population-based study on
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6210 fetuses with Down syndrome, the authors found
that clubfoot was detected in 39 children (0.8%), which
is a considerably lower rate than ours.[18] This difference
may be because the study group in the previous study
included fetuses with prenatal diagnoses, also children
who were diagnosed after birth. There is a higher risk of
intrauterine death of fetuses with chromosomal anomalies, and patients with Down syndrome who were not
diagnosed prenatally may have been missed.
The second most common minor finding was
hypoplasia or the absence of a nasal bone with a total rate
of 31.8%. Hypoplasia of the nasal bone is seen in
approximately 50-60% of fetuses with Down syndrome,
and the absence of a nasal bone is seen in 30–40%.[5]
However, this situation may change in populations of
different ethnicities.
When we evaluated fetuses with isolated single
minor findings, increased nuchal fold thickness was the
most commonly detected finding in 13 fetuses. The
accepted definition of increased nuchal fold thickness is
6 mm or above.[5] Studies are reporting that the sensitivity of increased nuchal fold thickness for fetuses with
Down syndrome is 40–50% and the specificity is up to
99%.[10,11] In our study, considering all fetuses, nuchal
fold thickness was also the most common minor finding;
we detected it in almost half of the fetuses.
The second most common isolated single finding,
ARSA, was the most commonly detected finding in six
fetuses with Down syndrome. ARSA is observed in
1–1.5% of the normal population and is considered by
some authors as an anatomic variation.[19,20] In previous
studies, ARSA was reported to be seen in 3% of fetuses
with congenital heart disease and 23.6% in autopsy
series in fetuses with Down syndrome, and because it is
seen more commonly in major congenital and chromosomal anomalies, it is accepted as a soft marker.[19–22] In
our study, one patient with ARSA had no screening tests
or other ultrasound findings; therefore, advanced maternal age and the presence of isolated ARSA were warning
signs for us to suspect Down syndrome. When an isolated ARSA is detected in pregnant women who do not
have screening tests, especially those of advanced maternal age, we inform them about invasive procedures.
The third most common single finding was renal
pyelectasis, which was detected in four fetuses. Renal
pyelectasis is defined as the anteroposterior diameter of
the pelvis being 4 mm or above, detected in 0.6–4.5% of

second-trimester ultrasounds.[23,24] Although studies are
suggesting a relationship between renal pyelectasis and
Down syndrome,[25] it is mostly considered a normal variant, especially in male fetuses.[26] Therefore, it is recommended that in cases with isolated renal pyelectasis, aneuploidy testing should be offered if not previously performed and the renal pelvis diameter should be re-evaluated in the third trimester to assess the need for postnatal imaging.[5] Considering our findings, like the fetuses
with ARSA, two fetuses with isolated renal pyelectasis
and without screening tests were also referred due to
advance maternal age.
When we examined the fetuses that were diagnosed
as having Down syndrome, we detected at least one
major or minor sonographic finding in 99.2% of all
fetuses and the rate of anomaly detection on ultrasound
was higher than in previous studies. Papp et al. found
abnormal ultrasound findings in 63.7% of 207 fetuses
with Down syndrome, Sohl et al. reported a rate of
67.3%, and Deren et al. documented a rate of 63.2%.[23–26]
We think that the high anomaly rate detected in ultrasound could be due to pregnant women in our country
often not wanting to have screening tests and avoiding
invasive procedures unless abnormal findings are detected on ultrasound examinations. The most common reason why patients were referred for invasive procedures
was the suspicion of an anomaly in ultrasound at a rate of
50.7%, which supported our hypothesis. Considering
the pregnant women who have positive screening tests
and who do not accept invasive procedures because there
are no abnormal findings on ultrasound, the rate of
fetuses with Down syndrome without findings on ultrasound may be higher.
We found no ultrasound findings in one patient. The
absence of ultrasound findings may be because the
patient underwent fetal ultrasound at the 13 weeks of
gestation. In the following weeks, different ultrasound
findings could be detected in this patient. Unfortunately,
we could not access the patient’s follow-up information.
However, it should be kept in mind that fetuses with
Down syndrome may not have any ultrasound findings
and these patients may be easily missed if screening tests
are not performed or if they are found to be low risk.
The role and utility of minor findings detected on
ultrasound are now questioned because the use of cellfree DNA has become more popular. Cell-free DNA has
increased the detection rate of Down syndrome and
Volume 30 | Issue 3 | December 2022
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allowed early diagnosis. However, it is not cost-effective
in some countries and is not routinely performed. In our
study, we detected at least one minor ultrasonographic
finding or major congenital anomalies in all fetuses
except one and we believe that ultrasound maintains its
importance in Down syndrome screening, especially in
countries where pregnant women refuse invasive procedures, first- or second-trimester screening, or cannot
access cell-free DNA tests. In addition, anomaly scanning with ultrasound is the only tool available to physicians for this population, in a world where medicolegal
issues are increasing gradually.
In our department, we manage patients with minor
findings as in Fig. 2. We inform all patients about the
purpose, benefits, and limitations of screening and diagnostic tests. For patients with two or more minor findings, we recommend diagnostic tests regardless of the
risk status of first- or second-trimester screening tests.
For patients with a single isolated finding, we have two
different approaches depending on the detected marker.
We recommend cell-free DNA tests for patients with
ARSA even if the first- or second-trimester screening
tests indicate low risk because of their stronger associa-

tion with Down syndrome, nuchal fold thickness, and
hypoplastic or absent nasal bone. In this group, for
patients without screening tests and with advanced
maternal age, due to the higher risk of aneuploidy, we
believe that offering invasive procedures is also an
acceptable approach. For patients with pyelectasis, short
femur and humerus, hyperechogenic bowel, and hyperechogenic cardiac focus as a single isolated finding, we
recommend screening tests if not performed previously
and continuing routine prenatal care for patients with
low risk. We should also take into consideration that
some minor findings are not only associated with aneuploidies. It is known that ARSA could also be a sign of
DiGeorge syndrome in which further genetic evaluation
is warranted to detect submicroscopic defects.
Hyperechogenic bowel may be a prenatal sign of
cytomegalovirus infection or cystic fibrosis. It is important to counsel patients about aneuploidies and the possible relation of each marker with other diseases.
There are some limitations of our study. One limitation is the heterogeneity of gestational age during the
ultrasound examinations. It is known that anomalies that
can be detected on ultrasound increase as the gestation-

Isolated minor finding detected

Single isolated minor finding

Detected marker is pyelectasis,
short femur and humerus,
hyperechogenic bowel, or
hyperechogenic cardiac focus

Detected marker is nuchal
fold thickness, ARSA, or
hypoplastic or
absent nasal bone

• Suggest screening test if not
previously done. Offer routine
prenatal care if low risk.
• Offer cfDNA if gestational week
is not suitable for screening tests.

Offer cell-free DNA test even if
the risk status of the screening
test is low

Fig. 2. Evaluation of fetuses with isolated minor findings.
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Two or more isolated minor findings

Offer diagnostic tests regardless
of the risk status of the
screening test
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al age progresses, and some ultrasound findings such as
nuchal fold thickness may disappear in advancing weeks
of gestation. However, due to the termination requests
of patients, it is difficult to perform ultrasound examinations in the same weeks. Another limitation is that we
cannot exactly detect the screening efficiency of abnormal sonographic findings for Down syndrome because
our starting point was ultrasound examinations of
patients with a diagnosis of trisomy 21 as a result of fetal
karyotyping, so we did not have data on euploid fetuses
with soft markers in ultrasound examinations.
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Maternal and neonatal outcomes of pregnant women
with SARS-CoV-2 infection in our tertiary hospital
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Abstract
Objective: To evaluate clinical features, laboratory test results, and maternal and neonatal outcomes of pregnant patients with the Coronavirus
disease (COVID-19).
Methods: We reviewed clinical data from pregnant women with a laboratory-confirmed SARS-CoV-2, who were admitted to our university hospital in Türkiye. Demographic and clinical characteristics, laboratory test results, and maternal and neonatal outcomes were collected.
Results: A total of 46 pregnant women were included in this study. The mean maternal age was 28 (min. 21 – max. 39) years and gestational age
was 31 (min. 26 – max. 41) weeks. Two (4.37%) pregnant women were vaccinated with 1 dose of BioNTech® vaccine, and all other patients were
unvaccinated. Shortness of breath was the most common symptom present in 15 cases (32.6%). Twenty-seven (58.69%) pregnant women gave
birth in the preterm period, and 19 (41.30%) in the term period. Six (13.04%) pregnant women were followed up in the Anesthesia Intensive
Care Unit. Two women with critical COVID-19 died in the postpartum period.
Conclusion: COVID-19 infection has negative consequences in terms of maternal and neonatal outcomes. The most common causes of
adverse neonatal outcomes are iatrogenic or spontaneous preterm births, while the most common causes of adverse maternal outcomes are
prolonged hospitalization time, increased likelihood of intensive care hospitalization, and maternal deaths. The most effective way to prevent this situation is to get vaccinated regardless of trimester.
Keywords: Coronavirus, COVID-19, pregnancy, SARS-Cov-2.

Introduction
Coronavirus disease 2019 (COVID-19), caused by the
Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2), which was first reported from Wuhan,
China in December 2019, has taken its toll on the
whole world.[1] In March 2020, it was declared a pandemic due to the rapidly increasing number of cases in
many parts of the world.[2] According to official figures,
at the time of writing (30 March 2022), 485 million
people were infected and 6.13 million died because of

COVID-19. Every day, new cases, data, vaccine and
treatment recommendations are reported to the literature regarding the COVID-19 outbreak.
The infection process of pregnant women infected
with COVID-19 concerns both the pregnant woman
and the fetus closely. In the natural course of pregnancy,
in the first trimester, there is a pro-inflammatory environment due to trophoblast invasion, while in the third
trimester, there is a pro-inflammatory environment to
trigger delivery.[3] This pro-inflammatory environment
creates a favorable environment for virus invasion dur-
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ing the first and third trimesters. In addition, progesterone, which is the predominant steroid hormone of
pregnancy, has an immunosuppressive effect.[4] However,
some physiological changes such as decreased functional
residual volume, diaphragm elevation, edema in the respiratory mucosa, which occur within the framework of
the physiological changes of pregnancy, also cause viral
infections to progress more severely in pregnant
women.[5] In many studies, it has been shown that there
are both fetal and maternal adverse outcomes such as
preterm birth, respiratory distress, fetal distress, and premature rupture of membrane in pregnant women who
have had COVID-19.[1,6–8]

ultrasound assessment of fetal growth and amniotic fluid
volume were performed. SARS-CoV-2 infection severity was categorized as severe and mild-moderate. Mild
symptoms were described as upper respiratory congestion, headache, gastrointestinal symptoms, and myalgia.
Severe symptoms were described as chest pain, dyspnea
or low oxygen saturation (sO2<92%)

In this study, we evaluated the fetal and maternal
outcomes in pregnant women infected with COVID19 between April 2020 and December 2021 in our clinic, which is the only tertiary hospital in our city.

Statistical analysis was performed with SPSS version
23 (IBM Corp., Armonk, NY, USA). Descriptive statistical analysis was made. The normal distribution was
evaluated by the Sharipo-Wilk test.

Methods

Results

The research protocol used in this study was approved
by Clinical Studies Ethics Committee of the Mu¤la S›tk›
Koçman University Training and Research Hospital
(Date: 24.03.2022, Number: 18). It was conducted in
accordance with the Principles of the Declaration of
Helsinki. We conducted a retrospective cohort study of
pregnant women who were confirmed to have COVID19 by real-time quantitative reverse transcription PCR
(qRT-PCR) and gave birth between April 2020 to
December 2021.

A total of 46 pregnant women were included in this
study. All pregnancies were singleton gestations.
When the co-morbid diseases were evaluated, it was
detected that 4 (8.69%) pregnant women had hypertension, 3 (6.52%) pregnant women had gestational
diabetes mellitus (GDM), 2 (4.34%) pregnant women
had DM and beta-thalassemia, 1 (2.17%) pregnant
woman had hypothyroidism, F11 deficiency, and asthma. The demographic characteristics of the participants were shown in Table 1.

Two authors (FM, HOY) evaluated the potentially
eligible patients for concordance with the inclusion criteria for the study. Pregnant women who delivered while
they were COVID-19 positive confirmed by nasopharyngeal and oropharyngeal swab specimens were included regardless of their symptoms.

The mean number of admission days was 7.50±4.13.
The patients who had severe symptoms (dyspnea, low
oxygen saturation) were hospitalized (39 patients,
39.1%). The evaluation of complaints of pregnant
women was as follows: dyspnea in 15 (32.6%), fever in 8
(17.39%), cough in 6 (13.04%), visual impairment in 2
(4.34%), and respiratory failure and tachypnea in 1
(2.17%). Eighteen (39.13%) pregnant women were

The demographic and clinical data of the patients
were obtained from the electronic medical records and
archive files. The maternal age, gestational age at the
time of birth, body mass index (BMI), symptoms, obstetric complications during pregnancy and neonatal outcomes were recorded. Laboratory tests included complete blood count, aspartate transaminase (AST), alanine
transaminase (ALT), C-reactive protein (CRP), Ddimer, lactate dehydrogenase (LDH), urea, and creatinine. Fetal heart rate (FHR) monitoring via cardiotocography when pregnancy is >26–28 weeks of gestation and
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Due to COVID-19 national guidelines issued by the
Scientific Committee of the Turkish Ministry of Health,
patients were followed up and treated.[9] When the
women were stable, did not have shortness of breath or
did not require oxygen, they were discharged and selfisolation at home was considered.

Table 1. Demographic characteristics of the participants.
Mean

Range

Age (years)

28

21–39

Gravida (n)

2

1–7

Parity (n)

1

0–3

BMI (kg/m2)

26

19–35

Maternal and neonatal outcomes of pregnant women with SARS-CoV-2 infection in our tertiary hospital

asymptomatic. Laboratory findings of the participants
were shown in Table 2. Bilateral diffuse lung involvement was present in 5 (10.86%) pregnant women, and
viral pneumonia was present in the right and middle lobes
in 1 (2.17%) pregnant woman. Two (4.37%) pregnant
women had 1 dose of BioNTech® vaccine and all other
patients were unvaccinated.
Six (13.04%) pregnant women were followed up in
the Anesthesia Intensive Care Unit (ICU). All of them
were unvaccinated. Two (4.34%) of them died. A pregnant woman who died at the age of 28 was unvaccinated, and a Cesarean section (CS) was performed at the
27 weeks of gestation with the diagnosis of preeclampsia and fetal distress. Diabetes mellitus (DM), hypertension and hyperlipidemia were present among the
co-morbid diseases. Seven days after her symptoms
started, she was admitted to ICU because of dyspnea,
hypoxemia and widespread pulmonary lesions. She was
given lopinavir+ritonavir (10 days), intravenous
immunoglobulin 0.4 mg/kg/day (5 days), methylprednisolone 250 mg/day for 3 days proceeded by 1 mg/kg,
antibiotherapy, magnesium infusion for preeclampsia
and vitamin D supplementation. She was intubated on
the 2nd day of her admission. At the 7th day, CS was
performed due to persistent hypoxia and hypertension.
She was extubated on day 10. However, she had critical illness with motor neuropathy, pericarditis, and
severe pneumonia during the ICU course, and ultimately died due to septic shock after being followed up
in our ICU for approximately 1 month.
The other pregnant woman who died was 29 years
old, unvaccinated and at 28 weeks of gestation. After
she was delivered by CS with the diagnosis of respiratory failure and fetal distress, she died while being followed up with an extra corporeal membrane oxygenation (ECMO) device on the postpartum 38th day. She
was given antibiotherapy, dexamethasone 8 mg/day,
favipravir 3200 mg for first day and 1200 mg/day (4
days), and intravenous immunoglobulin 0.4 mg/kg/day
(5 days). Her lung compliance was very low and standard measures such as lung protective ventilation,
prone positioning and muscle relaxants did not
improve oxygenation and ventilation. Thus, she was
placed on veno-venous ECMO on 5th day. However,
her lung compliance never restored and she died due to
complications related to hypoxemia.
Of the COVID-positive pregnant women delivered
in our clinic, 43 (93.47%) had CS and 3 (6.52%) had

Table 2. Laboratory findings of pregnant women included in the study.
Mean

Range

WBC (mcL) *103

11

4.39–20.6

Lymphocyte (mcL)

1750

240–16,830

Neutrophil (mcL)

7790

410–19,310

CRP (mg/L)

16

0.75–287

AST (unit/L)

24

6–1136

ALT (unit/L)

12

5–346

Urea (mg/dl)

15

3.2–125

Creatinine (mg/dl)

0.6

0.34–1.7

1096

469–6986

226

24–488

D-dimer (ng/mL)
Platelet (cell/mL)

*103

vaginal delivery. When the timing of delivery was evaluated, 27 (58.69%) pregnant women delivered in the
preterm period, and 19 (41.30%) in the term period.
Indications for CS were as follows: previous CS history in 19 (30.23%) pregnant women, hypertensive disorders of pregnancy such as preeclampsia and eclampsia in 10 (23.25%) pregnant women, uteroplacental
insufficiency in 6 (13.95%) pregnant women, fetal distress in 3 (6.97%) pregnant women, maternal disseminated intravascular coagulation disorder (DIC), BPU
and maternal pneumonia in 2 (4.65%) pregnant
women, and maternal hypoxia and maternal sepsis in 1
(2.32%) pregnant woman. Obstetrician’s and pregnant
women’s negative attitude towards vaginal birth is
another reason for the high CS rate. There were 4
fetuses with fetal intrauterine exitus. None of them
accepted fetal autopsy. In the maternal evaluation of
these fetuses, 2 (4.65%) pregnant women developed
DIC and 2 (4.65%) pregnant women developed severe
preeclampsia. Seven (15.21%) babies with APGAR
score >7 were born. Of these pregnant women, 2
(4.34%) had eclampsia, 1 (2.17%) had pneumonia, sepsis and bilateral lung involvement. The neonatal outcomes of the participants are shown in Table 3.
Table 3. Neonatal outcomes of the participants.
Mean
Week of gestation (w)

Range

36

23–40

Birth weight (g)

2600

610–3600

Apgar score* (n)

8

2–10

*IU dead fetuses are not included.
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Discussion
The number of studies in the literature on pregnant
women infected with COVID-19 is increasing day by
day. We gain experience in the disease process and management thanks to these studies. In the present study,
our purpose is to contribute to the literature by sharing
the follow-up process of pregnant women infected with
COVID-19 that we follow in our tertiary hospital.
One of the milestones of the battle against COVID19 is vaccination. After an effective vaccination process,
the pandemic was brought under control. The possibility of transmission to vaccinated people has decreased,
while individuals infected with COVID have started to
have mild symptoms.[10] In the process, there were beliefs
that the fertility of vaccinated women would be adversely affected, and that there would be a teratogenic effect
on the fetus in pregnant women.[11,12] However, with the
increase in information about the vaccine, it has been
proven that there is no such result. Currently, many
associations, especially the Centers for Disease Control
and Prevention (CDC) mention that it is possible to be
vaccinated at any time of pregnancy.[13] Only 1 (2.17%) of
the patients in our study had 1 dose of the BioNTech®
vaccine, all the other patients were unvaccinated. But it
is not possible to draw direct conclusions about the
effects of the vaccine in this study. Today, WHO and
American College of Obstetricians and Gynecologists
(ACOG) recommends Coronavirus vaccine for all pregnant and postpartum women.[14]
Symptomatology has an important place in the follow-up and treatment of both pregnant and non-pregnant patients infected with COVID-19.[15] In the study of
Yüksel et al. conducted in our country, pregnant women
infected with COVID-19 were divided into two groups
according to their symptoms as mild-moderate symptoms and severe symptoms. According to these groups,
the symptoms were respectively as follows; fever 28.6%
and 9.5%, myalgia 64.5% and 66.7%, cough 60.7% and
61.9%, loss of taste 41.9% and 14.3%, and dyspnea
3.2% and 19.0%.[14] In the study of ﬁahin et al., the symptoms were as follows: fever 27.6%, cough 58.6%, dyspnea 34.5%, chest pain 3.4%, myalgia 51.7%, nasal congestion 13.8%, sore throat 37.9%, anosmia 31%, ageusia 20.7%, headache 24.1%, nausea/vomiting 20.7%,
and diarrhea 3.4%.[1] In our study, the symptoms were as
follows: dyspnea 32.6%, fever 17.39%, cough 13.04%,
visual impairment 4.34%, and respiratory failure and
tachypnea 2.17%.
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In a study conducted in the United States, it was
shown that advanced age and co-morbid diseases such as
obesity, chronic lung diseases, chronic hypertension, and
pregestational DM cause COVID infection to be more
severe in pregnant women.[16] In the study of Takemoto
et al., it was stated that the most common co-morbid disease associated with maternal mortality was asthma.[17] In
the study conducted by ﬁahin et al. in our country, comorbid diseases were detected in 34.5% of pregnant
women infected with COVID-19.[18] These diseases are
obesity (50%), hypothyroidism (40%), and asthma
(10%). Of the 46 pregnant women included in our study,
4 (8.69%) had chronic hypertension, 3 (6.52%) had
GDM, and 2 (4.34%) had pregestational DM, hyperthyroidism, asthma, and Factor 11 deficiency. There were
no obese pregnant women and pregnant women at an
advanced age.
A recent systematic review of 1630 COVID-positive
pregnant women reported that 15 women were diagnosed with coagulopathy, thromboembolic disease, deep
vein thrombosis, or DIC, suggesting that COVID-19
increases the risk for these pathologies.[19] Tendency to
thromboembolic conditions during pregnancy can be
triggered by the intervention of COVID to the process.
Extensive bilateral lungs involvement was observed in
10% of pregnant women, and lobar pneumonia was
observed in 2%. In addition, DIC development was
observed in 2 (4.34%) pregnant women, and sepsis in 1
(2.17%). As can be seen in our study, DIC is one of the
factors that cause worsening of the picture and fetal
deaths in this process.
Compared with non-pregnant women infected with
COVID, pregnant women were found to be more likely
to be admitted to ICU (10.5 vs. 3.9 per 1000 cases), 2.9
times more likely to require invasive ventilation (2.9 vs.
1.1 per 1000 cases), 2.4 times more likely to require
extracorporeal membrane oxygenation (0.7 vs. 0.3 per
1000 cases), and 1.7 times more likely to die (1.5 vs. 1.2
per 1000 cases).[20] In the study conducted by Yüksel et al.
conducted in our country, the rate of hospitalization in
ICU and pregnant women with severe symptoms were
12.9% and 14.3%, respectively.[14] Follow-up of 6
(13.04%) pregnant women who had a severe course of
the disease and needed additional treatment was performed in the Anesthesia ICU.
The entry of SARS-CoV-2 into the body is mediated by angiotensin-converting enzyme 2 (ACE2). ACE2

Maternal and neonatal outcomes of pregnant women with SARS-CoV-2 infection in our tertiary hospital

expression increases during pregnancy, which may predispose to SARS-CoV2 infection. In the period when
COVID-19 is especially “severe”; Its pathogenesis causes systemic inflammation, ARDS, multi-organ failure.
This causes the uncontrolled release of proinflammatory
cytokines which leads to death.[21] In our study, there
were two (4.34%) cases of pregnant women which
resulted in maternal death. Clinical information about
these pregnant women was given in the Results section
of our article.
In the literature, it is known that pregnant women
infected with SARS-CoV-2 have an increased risk of
preeclampsia, preterm birth and stillbirth compared to
those who are not infected with SARS-CoV-2.[1] In the
study of Özsürmeli et al. conducted in our country,
preeclampsia was found 8.3%.[22] At the time of publication of the study by ﬁahin et al., 34.5% of the pregnancies were terminated. Preeclampsia was detected in 1
(10%) of 10 pregnant women who gave birth.[18] In our
study, we observed preeclampsia in 2 (4.34%) patients
and eclampsia in 2 (4.34%) patients.
A UK Obstetric Surveillance System (UKOSS) study
confirmed that preterm birth is more common in
women infected with COVID-19. Nineteen percent of
symptomatic pregnant women and 9% of asymptomatic
pregnant women delivered before 37 weeks gestation.
Wei et al. found that the probability of preterm birth
increased by 1.82 times (OR) in pregnant women with
COVID-19 in the meta-analysis.[1] In the study of ﬁahin
et al., the rate of preterm birth was 6.9%.[18] In the study
of Erol Koç et al., the mean week of delivery of pregnant
women infected with COVID-19 was 35.6±3.6.[23] In our
study, when we evaluated the timing of delivery, 27
(58.69%) pregnant women delivered in the preterm
period, and 19 (41.30%) in the term period. We need to
optimize maternal treatment in our COVID-19 management or to avoid fetal deaths in fetal distress, which
we frequently encountered.
Maternal COVID-19 is associated with an increased
rate of CS delivery. A study in Wuhan, China comparing COVID-19-positive pregnant women and COVID19-negative pregnant women reported an increased risk
of CS in those with COVID-19 (OR 3.34 and 95% CI
1.60–7.00). Indications for CS included worsening
COVID-19 symptoms such as shortness of breath in the
mother.[24] In the study of ﬁahin et al., the CS rate was
50%.[18] The reasons for CS indications is the deteriora-

tion of the maternal condition in 40%, and fetal reasons
in 60%. Similarly, in our study, CS rates seem to have
increased in COVID-positive pregnant women. In the
study of Erol Koç et al., the CS rate was 71.8%.[23] Fortythree (93.47%) in the COVID-positive group of patients
delivered in our clinic had CS and 3 (6.52%) had a vaginal delivery. The most common indication is CS history
with 30%, followed by hypertensive diseases of pregnancy (23.25%), uteroplacental insufficiency (13.95%), fetal
distress (6.97%), maternal hypoxia (4.65%), and maternal sepsis (2.32%).
There may be an increased rate of fetal distress during labor in women with COVID-19. In the study conducted by Özsürmeli et al., the infants’ mean 1-minute
and 5-minute Apgar scores were 7.11±2.13 and
8.55±1.33, respectively. One neonatal death was detected in the same study.[22] In the study conducted by ﬁahin
et al., the mean 1-minute and 5-minute Apgar scores
were 8 (1.25, 6–9), and 9 (1.8–10), respectively. In the
same study, 30% of the infants were hospitalized in the
neonatal ICU.[18] Three of the pregnant women in our
study underwent CS due to fetal distress. When we evaluated all of the deliveries, mean 5-minute Apgar score
was 8 (2–10). In addition, we observed 4 (8.69%)
intrauterine deaths in our study.
In addition to the direct impact of COVID-19 on
pregnancy outcomes, there is evidence that the pandemic and its effects on health systems have adverse effects
on pregnancy outcomes, even among those not infected
with SARS-CoV-2.[25] The ongoing curfews at the beginning of the COVID-19 pandemic may have indirectly
made it difficult for pregnant women to access health
services due to reasons such as the increase in the need
for intensive care and the lack of health personnel, and
may have caused secondary consequences by resulting in
delays in follow-up.
Limitations
The conduction of our study in a single hospital with a
small number of patients is a limitation of our study.
The lack of information about treatment modalities
and options is another limitation of our study.

Conclusion
According to the results of our study, COVID-19 infection has negative consequences in terms of maternal and
neonatal outcomes. The most common causes of adverse
Volume 30 | Issue 3 | December 2022
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neonatal outcomes are iatrogenic or spontaneous
preterm births, while the most common causes of
adverse maternal outcomes are prolonged hospitalization time, increased likelihood of intensive care hospitalization, and maternal deaths. It is noteworthy that the
majority of our patients who were followed up were
unvaccinated, and a few of them were partially vaccinated. Therefore, vaccination should be recommended to
women who are planning a pregnancy or are pregnant.
Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.
Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
the Personal Data Protection Law and the copyright regulations applicable to intellectual and artistic works are complied with and there is no conflict of interest.
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Latest trend ectopic pregnancy management in a
tertiary health center: a retrospective cohort study
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Abstract
Objective: The aim of this study is to investigate the incidence, risk factors, clinical presentation, management, morbidity and mortality of
ectopic pregnancy (EP) by evaluating all cases treated in a tertiary care center in Ankara.
Methods: A total of 1243 cases were retrospectively studied who were diagnosed with ectopic pregnancy during the clinical course and were
treated in the early pregnancy unit between January 2014 and December 2018. Demographic information from hospital records, e.g., risk factors, ultrasound findings, initial and followed up β-hCG levels, and treatment methods (followed up, medical, and surgical) were recorded.
Results: The incidence of EP was 7 per 1000 pregnancies. The mean age was 30.64±5.71 years. The most common risk factors for EP were
previous abdominal surgery (37.8%) and previous miscarriage (28.6%). Eighty-three (22%) of patients diagnosed between 2013 and 2014,
129 (34.2%) of patients diagnosed between 2015 and 2016, and 165 (43.8%) of patients diagnosed between 2017 and 2018 had a history of
Cesarean section. Seventy-seven (6.2%) cases were followed up, 487 (39.2%) were treated surgically, and 772 (62.1%) were treated with
methotrexate.
Conclusion: Delivery by Cesarean section is a risk factor for the development of EP. Cesarean section has been shown to be an important
factor in the increase of the incidence of EP over the years. As a result of this increase, new treatments have been developed and conservative surgical or drug treatments have been initiated. Close monitoring of the current literature evaluating ectopic pregnancies and treatment
according to this literature will decrease mortality and morbidity rates.
Keywords: Cesarean section, conservative surgery, ectopic pregnancy, follow-up, medical treatment.

Introduction
An ectopic pregnancy (EP) is the implantation of the
blastocyst outside the uterine cavity.[1] EP occurs in about
1% of all pregnancies, and women can be diagnosed earlier thanks to human chorionic gonadotropin (β-hCG)
follow-up and high-resolution transvaginal ultrasonography.[2] It accounts for 4.9% of maternal deaths in developed countries and is a leading cause of maternal mortality.[3] Approximately 98% of tubal embryos are formed in
the fallopian tube. In addition, there are EP located on
the cornual side of the fallopian tubes (interstitial), in the

cervix, in the Cesarean scar, in the ovary, or in the
abdomen. In addition, the definition of “heterotopic” EP
has evolved due to the increase in assisted reproductive
technologies. There are two different gestational sacs,
intrauterine and extrauterine.[4] All risk factors identified
forz EP are from the mother, such as maternal history of
pelvic inflammatory disease, Chlamydia trachomatis
infection, smoking, tubal surgery, pregnancies through
assisted reproductive technologies, and endometriosis.[5]
The treatment method is based on the patient’s hemodynamic status, future fertility desire, β-hCG level, presence of tubal rupture, and sonographic findings.[6]
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The aim of this study is to evaluate all EP cases treated in our hospital in terms of frequency, risk factors,
clinical presentation, diagnostic methods, treatment
methods, morbidity and mortality. Our secondary objective is to study the impact of the increasing Cesarean section rate on these cases.

Methods
The study protocol was approved by the Ethics
Committee of Etlik Zübeyde Han›m Women’s Health
Training and Research Hospital (Date: 07/03/2019,
Approval no: 04). This study was planned as a retrospective cohort study, and the principles of the Declaration
of Helsinki were followed.
A total of 1243 cases retrospectively reviewed who had
clinical features of EP, were diagnosed during the clinical
course EP and were treated in the Early Pregnancy
Department of Etlik Zübeyde Han›m Women’s Health
Training and Research Hospital between January 2014
and December 2018 were included in this study.
Demographic information from patient or hospital
records, previous deliveries of multiparous women, complaints, clinical findings, risk factors, ultrasound findings,
initial and subsequent β-hCG levels, treatment methods
(follow-up, drug, surgical), and the total number of pregnant women in our hospital was recorded. The incidence
of EP was calculated using this total number of pregnant
women (EP * 1000 / Number of pregnant women who
consulted the polyclinic).
The diagnosis of EP was established by serial β-hCG
measurements and TVUSG evaluation. Patients were
followed up or treated with medical or surgical treatment methods. Patients who underwent surgery underwent laparotomy or laparoscopic salpingectomy. In
medical treatment, systemic methotrexate was administered with a dose of 50 mg/m2 as a single dose. The success of methotrexate therapy was evaluated by a decrease
in serum β-hCG levels of 15% or more, measured
between days 4 and 7 of treatment, and a decrease in
serum β-hCG levels below 15 IU/L 35 days after treatment.[7] Patients who did not meet these criteria were
considered treatment failures, and a second dose of systemic methotrexate was administered. Treatment success was assessed a second time according to the above
criteria. Follow-up was performed in patients who had
an initial β-hCG level <1000 IU/L, in whom the β-hCG
level decreased during the follow-up period, who were

clinically and hemodynamically stable, and who accepted the risks and duration of treatment. These patients
were followed up with serial β-hCG measurements
repeated every 48 hours. When β-hCG levels began to
decline, weekly serial β-hCG measurements were performed until levels were normal or declined sufficiently.
Surgical treatment was performed in patients who were
hemodynamically unstable, who did not respond to
methotrexate therapy, and who experienced rupture
during medical therapy.
Statistical analysis
Data analysis was performed with SPSS software version
22.0 (Statistical Package for the Social Sciences, IBM
Corp., Armonk, NY, USA). Descriptive statistics were
presented as mean±standard deviation and median (minimum-maximum) for continuous variables and as numbers and percentages for categorical variables. The distribution of parameters was assessed by Shapiro-Wilk
normality tests. The independent samples t-test was
used for the normally distributed data and the MannWhitney U test for the non-normally distributed variables. A 5% general type I error level was used to derive
statistical significance. P-values <0.05 were considered
statistically significant.

Results
During the four-year period, 1243 cases of EP were treated. The incidence of EP was 7 per 1000 pregnancies. The
minimum age at diagnosis was 18 years, the maximum age
was 49 years, and the mean age was 30.64±5.71 years
(Table 1). The most common risk factors for EP were
previous abdominal surgery (37.8%) and previous miscarriage (28.6%). Other identified risk factors were smoking
(26.4%), a history of pelvic inflammatory disease (0.2%),
use of an intrauterine device (IUD) (8.3%), sterilization
(0.8%), and a history of EP (12.2%). Most patients were
multigravida (79%). There was a history of Cesarean
delivery in 30.3% of cases. Two hundred and sixty-one
(21.0%) patients had an extrauterine pregnancy in their
first pregnancies. The symptom triad of secondary amenorrhea, vaginal bleeding, and abdominal pain was present
in 116 (9.3%) cases. Bleeding was the most common
complaint in 564 (45.4%) patients. Other symptoms at
presentation included pain in 246 patients (19.8%) and
menstrual irregularities in 120 patients (9.7%). One hundred and twenty-five (10.1%) patients had no symptoms.
Volume 30 | Issue 3 | December 2022

309

Akdaﬂ Reis Y et al.

One hundred and eighteen (15.1%) patients had both
symptoms, bleeding and pain (Table 1).
In 54 (4.3%) women, the diagnosis of EP was established based on clinical findings alone. In these cases, no
intrauterine or extrauterine pregnancy was detected on
ultrasonography. However, ultrasound detected an EP
focus in 1189 (95.7%) cases (Table 2). EP was located in
the fallopian tube in 1085 (87.1%) cases, with the ampulla being the most common site (63.7%, 691 patients).
The location could not be determined in 54 (4.3%)
patients; EP was located in the abdominal cavity in 5
(0.4%) patients and in the rudimentary horn in 2 (0.2%)
patients; tubal twins were present in 2 (0.2%) patients;
and cervical pregnancy was present in 1 (0.1%) patient
(Table 2). Ruptured ectopic pregnancy was detected in
424 (34.1%) cases. EP was detected in 79 (6.4%) cases
with a positive fetal heart rate on ultrasound. Our success
rate was 98.7% in patients in whom we used the followup method. Four (0.3%) patients voluntarily refused
treatment and were discharged, 1 (0.1%) patient was
referred, 45 (3.6%) patients underwent therapeutic
curettage (D/C), 4 (0.3%) patients underwent D/C +
methotrexate; and T/C + Foley catheter was inserted
into the uterine cavity for hemostasis in 7 (0.6%) cases.
One case of cervical pregnancy was treated with
methotrexate (Table 2). There were no patients who
required intensive care after treatment. There was no
EP-related death during the study period.

Seventy-seven (6.2%) cases were followed up, 484
(38.9%) were treated surgically, and 621 (50.0%) were
treated with methotrexate. Rupture was noted in 424
(34.1%) of surgically treated patients. While 682 (54.9%)
patients were treated with a single dose of methotrexate,
132 (10.6%) patients required a second methotrexate
dose and 12 (1%) patients required a third methotrexate
dose (Table 2). The success rate of drug treatment with
methotrexate was 88.34%. Rupture developed in 90
patients (7.2%) who received methotrexate therapy during follow-up, and emergency surgery was performed.
The median β-hCG level (n=83) (median: 2366 IU/L,
min: 74 IU/L – max: 126676 IU/L) was higher in cases
with rupture after methotrexate than in cases without
rupture (n=625) (median: 519 IU/L, min: 21 IU/L – max:
170088 IU/L) (p<0.001). Rupture developed after a mean
of 4.40±7.10 days during treatment with methotrexate.
Our success rate for treatment with methotrexate in cases
with fetal cardiac activity was 67.9% (19/28).
Table 2. Disease features of the study population.
n (%)
Contraception method

Localization of EP

n (%)
Mean ± Standard deviation (SD)

30.6±5.7

Level of education

Primary

1048 (84.3)

Intrauterine device

103 (8.3)

Condom

14 (1.1)

Coitus interruptus

66 (5.3)

Oral contraceptives

2 (0.2)

Bilateral tubal ligation

10 (0.8)

Suspicious localization
Tubal

Table 1. Baseline and clinical characteristics of the study population.

Age (years)

No method

54 (4.3)
1083 (87.1)

Abdominal

5 (0.4)

Cornual

19 (1.5)

Ovarian

8 (0.6)

Cervical

1 (0.1)

314 (25.6)

CS scar

60 (5.0)

Secondary

191 (15.5)

Rudimentary horn

2 (0.2)

High school

368 (30.0)

Heterotopic

7 (0.6)

Twins in tube

2 (0.2)

Undergraduate

86 (7.0)

Postgraduate

269 (21.9)

Body mass index (kg/m )

Mean ± SD

25.2±4.5

Methotrexate (MTX)

621 (50.0)

Risk factors for ectopic
pregnancy (EP)

Previous abdominal surgery

470 (37.8)

Surgery

484 (38.9)

History of Cesarean section

377 (30.3)

Refused treatment

Smoking

326 (26.2)

Referred

1 (0.1)

History of EP

151 (12.2)

Dilatation and curettage (D/C)

45 (3.6)

2

Pelvic inflammatory disease
Symptoms
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Treatment

3 (0.2)

Follow-up

4 (0.3)

D/C+MTX

4 (0.3)

D/C+ Foley catheter

7 (0.6)

Vaginal bleeding

564 (45.4)

Pelvic pain

246 (19.8)

Asymptomatic

125 (10.1)

Second MTX

Amenorrhea

120 (9.7)

Third MTX

Pain + Bleeding

188 (15.1)

Rupture time (days)

Complications

77 (6.2)

Surgery after medical treatment

90 (7.2)
132 (10.6)
12 (1.0)
4.40±7.10

Latest trend ectopic pregnancy management in a tertiary health center

Discussion
In our study, the incidence of EP was 7 per 1000 pregnancies (EP * 1000 / number of pregnant women).
Although it is difficult to determine the incidence of EP,
the incidence seems to have steadily increased over the
years. The reason may be the actual increase in the
prevalence of the disease, the increase in pelvic inflammatory disease (PID), the advanced age of mothers, and,
in parallel, the increasing use of assisted reproductive
techniques and the development of diagnostic methods.[8] In a large population study conducted in the
United Kingdom, the incidence of EP was reported to
be 12.5 per 1000 births, while it was reported to be
0.58% for Saudi Arabia.[9,10]
Studies have shown that EP cases mostly occur
between the ages of 26–35 years.[11] In the study by
Divyesh et al., 71.66% of cases were in the age group of
21–30 years.[12] In our study, the mean age of patients was
30.64±5.71 years, and 79.4% of patients were between
25–39 years old, and our results are consistent with the
literature. The reason could be that in this age range,
fertility is quite high and women use fewer contraceptive
methods in this period. While some studies in the literature have shown that ectopic pregnancies are more
common in multiparous women,[12,13] others have found
that they are more common in primiparous women.[14,15]
According to our results, the incidence of EP was higher in multigravid women. In our study, we found that
399 women had no living children. Choosing appropriate treatment for these women is important to optimize
their future reproductive outcomes.
The most common risk factors in our study were previous abdominal surgery (37.8%) and previous miscarriage (28.6%). Similar to our study, there are also studies
in the literature showing that previous miscarriages are
among the most common risk factors for EP.[16,17] The
rate of previous abdominal surgery has been reported to
range from 12% to 42.6% on EP.[18,19] In other studies,
the most common cause among risk factors was previous
Cesarean delivery (31.5%).[6,20] In our study, in accordance with the literature, 30.3% of cases had a history of
Cesarean delivery. Given these results, it is clear that the
increased rate of Cesarean section in patients over the
years contributes to the increase in ectopic pregnancies
(especially pregnancies due to Cesarean scars).
Previous tubal surgery or previous ectopic pregnancy
is the most important risk factor for EP.[21,22] In our study,
151 (12.2%) patients had a previous ectopic pregnancy.

Our results show that traditional risk factors still play a
crucial role in the occurrence of EP. While the symptom
triad of vaginal bleeding, pelvic pain, and secondary
amenorrhea in the first trimester may indicate an ectopic
pregnancy, these symptoms may also occur in an intact
intrauterine pregnancy or as a result of an early miscarriage.[23] In our study, the triad of secondary amenorrhea,
vaginal bleeding, and abdominal pain was present in 116
(9.3%) cases. This is in agreement with the results of
another study in which only 9% of patients were asymptomatic.[24]
A study conducted in Pakistan found that clinical features alone are useful for the diagnosis of ectopic pregnancy.[25] In our hospital, the diagnosis was established
based on clinical findings in only 54 (4.3%) women with
EP. However, ultrasonography was helpful for diagnosis
in 1189 (95.7%) cases. The widespread use of ultrasound
imaging in the last two decades has significantly changed
the practice of obstetrics and gynecology.[26] Early diagnosis reduces the risk of tubal rupture and allows more
conservative medical management.[27]
One study reported that 65.3% of women presented with ruptured ectopic pregnancy and hemoperitoneum.[28] It was reported that 70–100% of ectopic
pregnancies were ruptured at the time of diagnosis.[29] In
earlier years, the diagnosis of EP was based on vaginal
bleeding and abdominal pain, and there were significant
limitations in early detection.[5] More recently, EP has
been diagnosed by determining serum levels of β-hCG
and by vaginal ultrasound techniques. Therefore,
hemoperitoneum is now less common. Although our
institution is a tertiary center, the rate of patients presenting with rupture is quite low (34.1%) compared to
the literature.
The median β-hCG level (2366 vs. 519) was higher
in cases with rupture after methotrexate administration
than in those without rupture (p<0.001). This result is
similar to the study by Mirbolouk et al. on the predictive
value of maternal serum β-hCG concentration in ruptured ectopic pregnancies.[30]
In our study, according to the treatment protocol of
our hospital, in cases without acute abdominal findings
and with intact hemodynamics, drug treatment or follow-up was the first treatment option. Although the
number of cases in which we used the follow-up method
is small, (77, 6.2%), our treatment success rate is 98.7%,
which is consistent with the literature.[31,32] In appropriately selected cases, treatment-free follow-up and drug
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treatment with methotrexate have comparable success
rates.[33] Our cumulative success rate for treatment with
methotrexate is 88.3%, which is lower than the rates
reported in the literature.[32,34] The reason for this may be
that treatment with methotrexate is also used in patients
with positive fetal cardiac activity, high β-hCG levels,
and hemodynamically stable patients. Drug treatment
with methotrexate can be used in ectopic pregnancy with
rupture or fetal cardiac activity, provided that hemodynamic findings are normal and surgical treatment is
readily available. In one study, the success rate of
methotrexate treatment in cases with positive fetal cardiac activity was 33.3% (2/6).[35] The β-hCG level, the
presence of fetal cardiac activity on USG or free abdominal fluid monitoring, and hemoglobin and hematocrit
levels are among the parameters that influence the
choice of treatment.[36] However, the most important
consideration in the choice of treatment in our study is
the hemodynamic tolerability of the case. Compared
with many studies that reported a high rate of surgical
treatment,[29,37] recent studies have reported a rapid
decrease (from 98% to 62% and from 50% to 27%,
respectively) in cases undergoing surgical treatment.[32,34]
This is attributed to the establishment of early pregnancy units (EPAU), where EP is likely to be diagnosed at
an early stage when medical treatment is still appropriate. Our hospital also has an early pregnancy unit, and
surgical treatment was required only in 38.9% of cases.
Maternal mortality due to EP has been reported
between 0% and 1.3% in various studies.[29,37] Mortality is
mostly due to hemorrhage after rupture of EP caused by
delayed referral and diagnosis. In our study, there was no
death due to EP.
The main limitation of this study is that the data from
a single center were presented retrospectively. In addition,
because of the recent COVID-19 pandemic, we were
unable to increase the number of patients we enrolled.

Conclusion
All physicians should be aware that the diagnosis of
ectopic pregnancy should be considered when a woman
of childbearing age presents with abdominal pain with or
without amenorrhea. It should be remembered that
delivery by Cesarean section is a risk factor for the development of EP and that the increase in Cesarean deliveries over the years has contributed to the increase in
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ectopic pregnancies (especially in pregnancies with
Cesarean scar). Therefore, reassessing groups with risk
factors for ectopic pregnancy, updating early diagnosis,
and treating high-risk patients according to the current
literature will decrease mortality and morbidity rates.
The latest trend in the treatment of ectopic pregnancy is
conservative surgery or drug treatment.
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Abstract
Objective: To report the case of a successful pregnancy outcome in a severely symptomatic woman affected by catecholaminergic polymorphic
ventricular tachycardia (CPVT) carrier of a novel variant in ryanodine receptor 2 (RYR2) followed by a review of the current literature.
Case: A 27-year-old primigravida affected by CPVT was referred to our tertiary care hospital after an implantable cardioverter defibrillator
(ICD) shock. The patient also received medical treatment with metoprolol and flecainide. A healthy baby was born by Cesarean section at 31
weeks after the onset of preterm labor and premature rupture of membranes. CPVT is a rare inherited cardiac condition characterized by episodic polymorphic ventricular arrhythmias with a structurally normal heart. These are usually triggered by exercise or emotional stress and can lead
to syncope or even sudden cardiac death. Treatment of this condition comprises betablockers in isolation or in addition to other antiarrhythmics, left cardiac sympathetic denervation and/or ICD.
Conclusion: This case illustrates the importance of a multidisciplinary approach in this clinical scenario and the benefits of an optimization of
the medical treatment, and demonstrates that, even in severely affected patients, a successful pregnancy is possible under close control. However,
the risk of arrhythmic events and the course of pregnancy remain largely unknown in patients with CPVT, and further investigation is needed.
Keywords: Catecholaminergic polymorphic ventricular tachycardia (CPVT), cardioverter defibrillator (ICD), pregnancy.

Introduction
Catecholaminergic polymorphic ventricular tachycardia
(CPVT) is a rare heart rhythm disorder with no associated structural heart disease (“channelopathy”) in which
tachycardia episodes are usually triggered by physical
exercise or emotional stress. These episodes can lead to
severe outcomes such as syncope and sudden cardiac
death, commonly in childhood or adolescence. Affected
patients may have a family history of juvenile sudden
death or stress-induced syncope. CPVT may also pres-

ent sporadically as a de novo mutation in individuals
with no family history. CPVT occurs with similar frequency in males and females, but males are more likely
to present at an earlier age (in childhood or adolescence), while females are more likely to present at an
older age (20 years, mean).[1]
Given the low prevalence and the previously reported poor prognosis of this condition, there is little information regarding the management of pregnancy in
these patients.
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Case
We present a successful pregnancy of a 27-year-old
primigravida with CPVT diagnosis. She was diagnosed
at the age of 13 after a 4-year history of recurrent syncope related to emotional stress and was subsequently
started on betablockers (atenolol). She had neither family history of sudden death nor suspected CPVT. At the
age of 19, she suffered an episode of aborted sudden cardiac death (cardiorespiratory arrest and successful cardiopulmonary resuscitation) and an intravascular
implantable cardioverter defibrillator (ICD) was subsequently implanted. During follow-up, ICD interrogation showed three appropriate discharges due to polymorphic ventricular tachycardia (VT) episodes.
In addition, a previously non-described variant in a
protein encoding exon (p.Ser166Pro) in RYR2 (ryanodine receptor 2) gene of unknown significance was
found using a Next Generation Sequencing test.
Unfortunately, because of this, pre-implantation diagnosis was not considered while undergoing an in vitro fertilization (IVF) process due to unexplained infertility.
However, later on in her pregnancy, genetic study
results were reanalyzed and following the American
College of Medical Genetics and Genomics (ACMG)
criteria, this variant, located in one of the described
hotspots of RYR2 gene, was considered likely pathogenic. Diagnosis of CPVT was clinically ruled out in both
parents and cascade screening allowed to confirm a de
novo presentation on our patient.
Once her pregnancy was confirmed and regarding
the well-known risk of intrauterine growth restriction
associated with most betablockers, atenolol was changed
to metoprolol 50 mg twice a day. However, at 13+5
weeks of gestation, our patient suffered a new appropriate ICD shock due to polymorphic VT and decision was
then made to add flecainide (50 mg twice a day) to her
treatment. Due to her high risk, she was referred at this
time to our center for close pregnancy follow-up.
The rest of her pregnancy remained uneventful from
a cardiac perspective. As main non-cardiac issues, our
patient attended emergency services for abdominal discomfort and a shortened cervix was found (24 mm, negative funnel) at 23 weeks of gestation managed with intravaginal progesterone (200 mg daily). She also had an
episode of anxiety and unspecific abdominal pain at 28
weeks that required a short hospital admission for mater-

nal-fetal monitoring. Fortunately, ultrasound scans performed during her pregnancy showed adequate biophysical profiles and amniotic fluid level. Furthermore, no
fetal morphological abnormalities were found.
A multidisciplinary team involving cardiologists,
anesthesiologists and obstetricians was created to coordinate the management of our patient´s pregnancy, delivery and postpartum period. Medical treatment was
remained unchanged as the patient showed no evidence
of arrhythmia throughout the rest of her pregnancy and
in order to limit fetal risks. Due to the lack of information regarding to this condition in pregnancy and taking
into consideration the patient´s individual high risk, a
decision of a planned cesarean section at 37 weeks of gestation was made. There are no general recommendations of the management of patients with CPVT, and in
this specific case, the patient suffered an ICD shock that
led the team to add flecainide to the medication, so it was
decided that once the fetal lung maturation was reached
(around 37 weeks), it implied high risk to continue with
the pregnancy.
However, unexpectedly, our patient was admitted to
hospital at 31+0 weeks with premature labor and rupture
of membranes. Only one dose of betamethasone was
administered for fetal lung maturation. Anti-tachycardia
therapies of her intravenous ICD were deactivated and
adhesive defibrillation pads placed in the patient’s chest
before surgery. An emergency cesarean section and
bilateral tubal ligation (following patient’s demand and
with prior informed consent) were then performed using
combined epi-intradural anesthesia in L3–L4 level with
1.2 ml of bupivacaine 0.5% and 4 ml of lidocaine 2%.
Clindamycin 600 mg and gentamicin 120 mg were also
administered (due to allergy to beta-lactams) for antibiotic prophylaxis 30 minutes before the cesarean section.
A healthy male with a birth weight of 1900 g was born.
The 1-minute and 5-minute Apgar scores were 8 and 9,
respectively. After the c-section, her anti-tachycardia
therapies of her intravenous ICD were re-activated. As a
personal decision, the patient declined breastfeeding.
The postpartum period was uneventful although our
patient suffered a new appropriate ICD shock after having been discharged requiring an increase on her flecainide dose (100 mg twice a day).
The newborn was admitted to the neonatal intensive
care unit for 29 days due to prematurity. Respiratory
support with CPAP was needed for 6 days due to mild
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hyaline membrane syndrome. Cardiac monitoring during hospital admission showed no evidence of arrhythmia. He made good progress, was discharged and sent to
home on a cardiac monitor and parents were educated in
basic cardiopulmonary resuscitation. The baby has
remained asymptomatic till date and in the follow-up, a
sanger sequence analysis of the related gene study
revealed that he is not a carrier of his maternal RYR2
variant.

I.1

CPVT is a very rare disorder with a challenging diagnosis as VT episodes occur in the absence of structural
heart disease or baseline electrocardiogram (ECG)
abnormalities. Typical ECG during episodes reveals
rapidly changing QRS complexes varying in amplitude,
axis and duration (typically known as bidirectional VT).[2]
It can present with recurrent syncope or even with sudden cardiac death, typically at the age of 7–12 years.

It is known that CPVT has a genetic basis typically
involving four different genes: RYR2, KCNJ2, CASQ2
and ANK2.[2,4–6] An autosomal dominant form of CPVT
was initially linked to chromosome 1q42-q43. One
report suggested that abnormal RYR2 channels may
account for at least one in every seven cases of sudden
unexplained death.[4] However, RYR2 gene includes 105
protein-encoding exons and only some specific mutations are considered as pathogenic at the moment. More
studies are required after sudden unexplained death to
establish more pathogenic mutations of RYR2 and assess
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I.3

II.1
E1–/–
1970

Discussion

These VT episodes are typically related to adrenergic stimulation and can be triggered by emotional or
physical stress which may be experienced in pregnancy.[1,2] In addition, CPVT is usually a lethal condition
when untreated.[1,3] When talking about affected pregnant women, it is known that this condition can also
carry adverse effects on the fetus, such as hemodynamic
compromise of placental blood flow during maternal
episodes of arrhythmia, teratogenic effects from maternal medication, inheritance of genetic susceptibility and
possibly (but not very well known) adverse fetal effects
due to ICD shock.[1] However, at present there is no evidence that puerperium implies an increased risk of VT
recurrence in CPVT as it happens in other channelopathies such as some types of congenital long QT
syndrome. Our data endorse this statement.

I.2

I.4

II.2
E1–/–
1973

P
III.1

III.2
b. 1991
E1–/–

III.3

III.4

IV.1
b. 2019
E1–/–
Catecholaminergic polymorphic ventricular tachycardia
Clinically affected
Catecholaminergic polymorphic ventricular tachycardia
No affected

E1

RYR2 (g.237540655T>C, c.496T>C, p.Ser166Pro)
Ò+/+Ó = Homozygous, Ò-/+Ó = Heterozygous,
Ò+Ó = Hemizygous, Ò-/-Ó = Not found, Ò-Ó = Not found
Reviewed/verified by our clinical team

Fig. 1. Familiar pedigree.

the rest of family members. In this specific case, mutation was ruled out in both parents and a de novo presentation was confirmed in our patient. However, there is a
lack of information at the moment for the typical inheritance of this specific gene mutation (Fig. 1).
Its treatment consists of avoidance of competitive
sports, strenuous exercise and stressful events; medical
therapy with betablocker (mainly nadolol) in combination with flecainide and left cardiac sympathectomy in
case of recurrent episodes of syncope, high arrhythmia
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burden or ICD shocks.[1] ICD implantation is becoming
more and more controversial in this condition and needs
a careful individual evaluation of its indication.
Betablockers are generally safe and effective during
pregnancy, although fetal growth must be monitored
due to the slight increased risk of fetal growth restriction. Beta-1 selective agents are the most used and recommended agents in pregnant women and atenolol
should be avoided as it is clearly associated with fetal
growth restriction.[7,8] Unfortunately, there is lack of
information regarding antiarrhythmic use during pregnancy. In fact, although flecainide has shown to decrease
arrhythmic events in patients who remain symptomatic
despite betablocker,[8–15] there are major concerns about
its use related to its potential effects on fetal growth,
drug related side effects in the neonate and possible
effects on uterine contractility. Lastly, ICDs are safe
during pregnancy, and pregnancy has not been found to
have any significant effect on ICD function.

We performed a review of the current literature
regarding CVPT in pregnancy and we found 5 previously reported cases of pregnancies in women affected with
this condition.[3,16–19] and a retrospective study.[20] including 96 patients with mild phenotype of CPVT. This retrospective study showed that most of the patients had an
uneventful pregnancy and delivery; interestingly, only
14% of these patients were diagnosed before pregnancy
(80% after it). This can represent a possible selection
bias, including mostly mild or minimally symptomatic
women. For that reason, although vaginal delivery has
been described in some cases (only one of the 5 case
reports (20%), not detailed in the retrospective study),
we considered this information insufficient to systematically establish it as the preferred delivery route, especially in a severely symptomatic patients like ours.
A summary of the previously reported cases in the literature and their clinic and laboratory features are showed
in Table 1.

Table 1. Literature review of PCVT and pregnancy.
Chan and
Dob[16]
Age
Parity
ICD

Walker
et al.[18]

Friday
et al.[19]

Romagano
et al.[3]

Ahmed and
Phillips[17]

27

19

19

27

17

G2C1

G1

G2A1

G2A1

G1

NO

NO

Yes

NO

Yes

Not performed

Negative

Heterozygous RYR2 mut
p.Leu470Pro

RYR2
Leu2426Phe

Not performed

Positive (uncle and
2 cousins)

Negative

Positive (mother)

Positive (sister)

Negative

Metoprolol
100 mg/12h

Bisoprolol
10 mg/12h

Propranolol
80 mg/12h

Nadolol
40 mg/24h

Atenolol
50 mg/12h

Antiarrhythmics

No

Flecainide

Propafenone
452 mg/12h

No

No

Events during pregnancy

No

Palpitations which
lead to diagnosis

VT at 26 weeks
for medication
non-compliance

No

Multiple VT events
reversed with
IPC shock

Scheduled c-section
at 38 weeks

Scheduled c-section
at 34 weeks

Spontaneous vaginal
delivery at 30 weeks

Urgent c-section
(after vaginal delivery
attempt) at 40 weeks

Scheduled
c-section

Combined
spinal-epidural

Not detailed

Early epidural

Epidural

Spinal

Infantile results

Not detailed

Not detailed

ICU admission
due to distress.
No arrhythmia
documented.
Negative genetics

No arrhythmia
documented.
Genetics positive
for RYR2.

Uneventful.
No arrhythmia
documented.
No genetics
determined.

Mother’s postpartum period

Uneventful

Uneventful

Uneventful

Uneventful

Uneventful

Genetics
Family history
Betablocker

Route of delivery

Anesthesia during delivery
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Conclusion
In this report, we describe a new likely pathogenic
variant (p.Ser166Pro) in RYR2 causing a severe phenotype of CPVT in a pregnant woman. In spite of the
challenging management of this condition during
pregnancy and delivery, our patient had a successful
outcome. This case illustrates the importance of a
multidisciplinary approach in this clinical scenario and
the benefits of an optimization of the medical treatment, and demonstrates that, even in severely affected
patients, a successful pregnancy is possible under close
control.
However, the risk of arrhythmic events and the
course of pregnancy remain largely unknown in patients
with CPVT, and further investigation is needed.
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Jacobsen syndrome: a case report and clinical
features of a rare genetic syndrome
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Abstract
Objective: Jacobsen syndrome is an infrequent contiguous gene syndrome that involves the deletion of the long arm of chromosome 11. It is
mostly accompanied by intellectual disability and other abnormalities. The majority of the patients are hospitalized or lost within the first two
years of life.
Case: We report a case of a fetus at 21 weeks of gestation with Jacobsen syndrome who presented with a conotruncal cardiac defect.
Amniocentesis was performed, and karyotype analysis revealed that there was a de novo deletion of chromosome 11. The family decided to terminate the pregnancy.
Conclusion: Prenatal diagnosis of Jacobsen syndrome is not always possible, since the characteristic ultrasound findings vary greatly
between patients. Additionally, existing symptoms and signs may not always be found with imaging techniques. However, if present, certain
ultrasonographic findings should lead clinicians to consider the syndrome. The study aims to present a rare case of Jacobsen syndrome,
inform the clinicians, and guide on this syndrome and its possible outcomes.
Keywords: Jacobsen syndrome, deletion of chromosome 11, prenatal diagnosis.

Introduction

tual disability, psychomotor retardation, characteristic
facial dysmorphism, visceral malformations, cardiac
defects, dilatation of the renal pelvis, thrombocytopenia,
pancytopenia, combined immunodeficiency, and antibody deficiency.[4–6]

Jacobsen syndrome (JS) is a rare contiguous gene syndrome that presents with a large terminal or interstitial
deletion of the long arm of chromosome 11.[1,2] This syndrome was first published in the literature by Petrea
Jacobsen in 1973.[3] The incidence of JS is 1/100,000,
and the female/male ratio is 2:1.[2]

Case

The clinical manifestations of JS differ among
patients and are highly related to the deletion’s size and
the deleted genes in chromosome 11.[4,5] The most common clinical manifestations of JS are trigonocephaly,
pre- and postnatal physical growth retardation, intellec-

A 25-year-old female patient (gravida 1, para 0) was
admitted to the Department of Obstetrics & Gynecology
at 21 weeks of gestation due to suspicion of hypoplastic
left heart syndrome (HLHS). Ultrasonographic imaging
revealed that the fetus had a 2.7 mm wide subaortic
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ventricular septal defect (VSD), dextroposition of the
aorta, and persistent superior vena cava (PSVC), in
addition to confirmed HLHS. In the gastrointestinal
system examination of the patient, hyperechogenic
intestines were present, and no additional anomalies
were observed apart from cardiac and gastrointestinal
system findings. The family had not undergone a
screening test before. Therefore, for further evaluation, a karyotype test and gene analysis which would be
done with the Array-CGH technique were recommended.
A deletion was detected in the q arm of chromosome 11 [46, XX, del(11)(q24-->qter)] in the chromosome analysis of the sample taken from the amniotic
fluid. Array-CGH was applied to determine the size of
the deletion and the genes affected as a result of it. In

the SNP array (HumanCytoSNP-12 array, Illumina,
Inc., San Diego, CA, USA) analysis of the patient, 55
OMIM genes [arr(GRCh37) 11q24.1-q25(123846864_
134944006)×1], 19 of which were associated with the
disease, were detected between chromosome 11 q24.1
and q25 regions with a size of 11097.143 bp. The patient
was diagnosed with Jacobsen syndrome. The chromosome analysis of the patient’s parents revealed a normal
karyotype and the syndrome detected in the patient was
evaluated as “de novo” (Fig. 1).
The missing 19 genes in the patient were named
morbid OMIM genes and associated with the disease.
These genes were identified as ACAD8, CDON, DCPS,
FL11, FOXRED1, HEPACAM, HYLS1, JAM3,
KCNJ1, KCNJ5, NCAPD3, OPCML, PUS3, ROBO3,
ROBO4, SIAE, ST14, STT3A, and TIRAP. According

a

b

Fig. 1. G banding and Array-CGH images of the q arm terminal deletion of chromosome 11. (a) G-banding revealed that the chromosome anomaly was due to a terminal deletion of chromosome 11 (arrow). (b) Array-CGH analysis revealed a deletion of 11q24.1-q25 (arrow).
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to the research conducted in the DECIPHER database,
possible pathological changes that may be caused by the
genes in the missing region were detected as follows:
cognitive retardation, hyperactivity-attention deficit disorders, autistic features, hypertelorism, head-neck and
ear anomalies, abnormal platelet morphology, atrioventricular canal defect, and musculoskeletal anomalies.
The family was informed about the possible outcomes of
the syndrome which led them to decide on the termination of the pregnancy. Dysmorphic findings consistent
with Jacobsen syndrome were found on the examination
of the 21-weeks-old fetus. The patient had skull and
facial deformities, ocular hypertelorism, downslanting
palpebral fissures, epicanthal fold, down-set ear, flat and
wide nasal bridge, and long philtrum in addition to a
short and webbed neck (Fig. 2). An autopsy was not performed after the termination.

a

Discussion
Jacobsen syndrome is a contiguous gene syndrome that
results from the partial deletion of the long arm of chromosome 11.[1,2] First, in 1973, a family with translocation
t(11,21) was investigated by Petrea Jacobsen in three
generations.[3] JS is a rare syndrome, and more than 200
cases have been reported to date. The prevalence of JS is
1/100,000 with a female to male ratio of 2:1. In 85% of
the cases, the deletion is de novo, it is inherited in 15%
and JS may develop due to hereditary transmission of
the unbalanced separation of a familial balanced translocation.[5] In our case, the family had no known history of
translocation, and no deletion was detected in the karyotype examination of the parents, consequently, the
deletion was evaluated as “de novo”.
In JS, the size of the deletion can range from 7 to
20 Mb, with the breakpoint occurring at 11q23.3. In

b

Fig. 2. Autopsy of the 21-weeks-old fetus. (a, b) Dysmorphic features include skull deformities, ocular hypertelorism, flat and wide nasal bridge
in addition to a short and webbed neck.
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most cases, it extends from the distal to the lower band
and usually to the telomere. Terminal deletions that
are longer and extend to the proximal of 11q23.3 usually result in the loss of the embryo. Terminal deletion
of the 11q21 band may cause a complex phenotype in
mosaic form, holoprosencephaly, and cyclopia.[2]
60% of the patients are born at term and 30% are
born preterm. Complications such as premature rupture of membranes and abnormal fetal presentation
may occur during delivery. The research conducted by
Mattina et al. indicated that 60% of the patients had a
normal birth weight and 37% of the patients had a
birth weight below the 10th percentile. In the first two
years of life, 20% of children die, usually due to congenital cardiac anomalies, and more rarely due to
bleeding disorders.[2] BSX, NRGN, ETS-1, FLI-1, and
RICS are considered to be the genes that cause mortality and morbidity the most. The genes in question can
often cause intellectual disability, behavioral and
bleeding problems, congenital heart diseases, and
immunodeficiency.[7]
Jacobsen syndrome can be diagnosed easier in the
postnatal period; however, ultrasonographic findings
are seen less frequently in the prenatal period. More
than 200 cases of JS have been reported to date, most
of which were diagnosed postnatally. There are
approximately 11 cases that have been reported with
prenatal diagnosis, the oldest was published in 1995
and the newest in 2020.[8,9] Different publications state
that some prenatal findings should be suspected
regarding Jacobsen syndrome. Findings such as nuchal
thickening, trigonocephaly, micrognathia, anterior and
protruding nostrils, protruding forehead, open frontonasal angle, and parieto-frontal overlap can be seen.
The cardiac findings common in JS include hypoplastic right heart syndrome, double outlet right ventricle,
interventricular septal defect, and the presence of a
cardiac shunt. In addition to these findings, intrauterine growth restriction, short femur, ductus venosus
agenesis, single umbilical artery, bent toes, oligohydramnios, decreased fetal movements, cerebral ventricular dilatation, hydronephrosis or polyhydramnios
should suggest 11q deletion and examination should be
done accordingly.[5,6,10]
Children with severe symptoms may be diagnosed
in the first year of life, while those with milder symp-

toms may be diagnosed at an advanced age if the prenatal diagnosis is not possible. The patients often have
malformations affecting the skeletal, cardiac, renal,
gastrointestinal, genital, and central nervous systems.
After birth, abnormal platelet function is often accompanied by thrombocytopenia and pancytopenia. In the
postnatal period, growth retardation can be seen in the
measurement of height, weight, and head circumference. Moderate or severe intellectual disability is seen
in 97% of cases, and the size of the deletion is considered to be an important determinant of its severity.[2] In
addition, dysmorphic features that may suggest
Jacobsen syndrome should also be considered which
are often accompanied by congenital heart diseases
(Table 1).
In the presented case of the fetus at 21 weeks of gestation, there were several ultrasound abnormalities
detected, suggesting a possible case of Jacobsen syndrome: HLHS, 2.7 mm wide subaortic VSD, PSVC,
and aortic dextroposition. The growth of the fetus was
consistent with the weeks of gestation; however, due to
cardiac anomalies, amniocentesis and karyotype examination were recommended. In the karyotype examination, it was found that there were mutations and deletions in the long arm of chromosome 11 which were
compatible with Jacobsen syndrome. In the region of
deletion, 19 out of 55 OMIM genes were associated
with the disease. The family was informed that the
child to be born may have pathologies such as autistic
features, intellectual disability, hyperactivity-attention
deficit disorders, ear anomalies, hypertelorism, headneck anomalies, abnormal platelet morphology, atrioventricular canal defect, and musculoskeletal anomalies. After extensive perinatal counseling, the parents
decided to terminate the pregnancy.

Conclusion
In Jacobsen syndrome, the size of the deletion of chromosome 11 and the number of deleted genes affect the
severity of the syndrome closely. In the case of multiple fetal anomalies with congenital cardiac anomalies,
the Jacobsen syndrome must be suspected and the
deletion of chromosome 11 needs to be evaluated. The
families of the patients with Jacobsen syndrome should
be informed broadly and the decision of termination
must be given accordingly.
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Table 1. Dysmorphic features of Jacobsen syndrome.[2]

Craniofacial abnormalities

Frequent (>40%)

Less frequent (<40%)

Skull deformities, macrocrania

Trigonocephaly

High prominent forehead
Facial asymmetry
Eyes

Ocular hypertelorism

Eyelid coloboma

Downslanting palpebral fissures

Ectropion

Divergent or convergent strabismus

Iris coloboma

Palpebral ptosis

Cataract

Sparse eyebrows

Tortuosity of retinal vessels

Epicanthal folds
Nose

Flat nasal bridge (early aspect)

Broad nasal bridge

Prominent nasal bridge (late aspect)
Short nose
Anteverted nares
Prominent columella
Ears

Small ears
Low set ears
Posteriorly rotated ears
Malformed external ears
Hypoplastic lobus

Mouth

Long philtrum

High arched palate

Flat philtrum

Thick lower lip

V-shape mouth

Dental anomalies

Thin upper lip
Retrognathia
Neck

Short neck

Webbed neck

Hands

Cutaneous syndactyly

Hypoplastic thenar

Flat finger pads with fetal tubercule
Thin fingers, large 1st interphalangeal joints
Hypoplastic hypothenar regions
Abnormal palmar creases
Feet

Stubby and flat feet

Crowded toes

Large and long first toe

Zygodactyly (toes 2 and 3 very similar)

Clynodactylous toes
Brachydactyly
Syndactyly of II and III toes
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