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COVID-19 in pregnancy: Italian experience
Nicola Volpe , Giovanni Battista Luca Schera , Tiziana Frusca

Obstetrics and Gynecology Unit, Department of Medicine and Surgery, University of Parma, Italy

İDİD

The current coronavirus disease (COVID-19) is a new
systemic inflammatory disease caused by the Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2), identified for the first time in December 2019,
in Wuhan, China.[1,2] This virus quickly spread across
the rest of the country and progressively outside, such
to be declared as a Public Health Emergency of
International Concern (PHEIC) by the Pan American
Health Organization / World Health Organization
(PAHO/WHO) on the 30th of January.

By the end of February 2020, the virus spread in
northern Italy (mainly Lombardy, Veneto and Emilia-
Romagna), leading to a significant increase of critically
severe pneumonia cases in these areas, with consequent
overcrowding of intensive care units (ICU). As the
number of deaths rapidly increased, due to the
COVID-19 fast outbreak, a strict quarantine was
imposed in the areas with the higher number of affect-

ed cases, in order to minimize the chance of contagion.
From the 9th of March 2020, quarantine was extended
to the whole country, with inhibition of travels within
and between regions, and a complete lockdown of
schools, industries and productive activities with the
exception of hospitals and other essential activities
(food shops, pharmacies, etc.). Meanwhile, on the 10th
of March the WHO declared COVID-19 a pandemic,
with over 50 countries involved. Despite these preven-
tive measures, contagion curve exponentially increased
in Italy, and within few days a total lockdown was
imposed. By the 10th of March Italy was the second
most affected country after China, with more than 9
thousand confirmed cases and more than 460 deaths,
becoming the most affected in April.[3]

SARS-CoV-2 is transmitted predominantly via res-
piratory droplets, contact and fecal-oral routes.[4] It has
been reported that coronavirus cell invasion is mediat-

Özet: Gebelikte COVID-19: ‹talyan deneyimi
fiubat 2020 sonu itibar›yla kuzey ‹talya’da, kritik derecede fliddetli
pnömoni olgular›nda önemli bir art›fl gerçekleflti ve bunun sonu-
cunda yo¤un bak›m ünitelerinde (YBÜ) afl›r› yo¤unluk meydana
geldi. H›zl› COVID-19 salg›n› nedeniyle, hastal›ktan etkilenen
yüksek say›da olgunun oldu¤u bölgelerde kat› bir karantina uygu-
land›. Dünya Sa¤l›k Örgütü, 10 Mart’ta 50’den fazla ülkede CO-
VID-19’u küresel salg›n olarak ilan etti. 10 Mart itibar›yla ‹talya,
teyit edilmifl dokuz binden fazla olgu ve 460’›n üzerinde ölüm ile
Çin’den sonra en çok etkilenen ikinci ülkeyken, Nisan ay›nda en
çok etkilenen ülke oldu.

Anahtar sözcükler: Koronavirüs SARS-2, gebelik, sonuç.

Correspondence: Nicola Volpe, MD. Obstetrics and Gynecology Unit, Department of Medicine and Surgery, University of Parma, Italy.
e-mail: volpe.prenatal@gmail.com / Received: June 13, 2020; Accepted: June 15, 2020 
Please cite this article as: Volpe N, Schera GBL, Frusca T. COVID-19 in pregnancy: Italian experience. Perinatal Journal 2020;28(3):149–153.
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Abstract
It has been happened a significant increase of critically severe
pneumonia cases in northern Italy by the end of February 2020
with consequent overcrowding of intensive care units (ICU). Due
to the COVID-19 fast outbreak, a strict quarantine was imposed
in the areas with the higher number of affected cases. The WHO
declared COVID-19 a pandemic, with over 50 countries on the
10th of March. By the 10th of March Italy was the second most
affected country after China, with more than nine thousand con-
firmed cases and more than 460 deaths, becoming the most affect-
ed in April.

Keywords: Coronavirus SARS-2, pregnancy, outcome.
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ed by specific receptor-binding virus domains interact-
ing with the angiotensin-converting enzyme 2 (ACE2)
receptor. ACE2 receptor is usually expressed in upper
and lower respiratory epithelium, but it may be also
found in the heart, esophagus, kidney, stomach, blad-
der and ileum. Once invasion has occurred, viral repli-
cation leads to a mild viremia, with generally mild flu-
like symptoms and diffusion of the virus (stage I). A
subsequent involvement of the lung often occurs, in
the stage II or pulmonary phase of the illness, with the
development of a viral pneumonia, and cough, fever
and progressive hypoxia as main symptoms.[5] The viral
response progressively reduces, whereas the host
inflammatory response increases, leading in a minority
of patients to the stage III or hyperinflammation phase,
with a progression of the pneumonia to acute respira-
tory syndrome, and systemic hyperinflammation syn-
drome, involving also extra-pulmonary tissues.[5] In this
phase, septic shock, cardiac and multiorgan failure may
also occur in the worst cases. The biological mecha-
nism leading to a disease state includes direct endothe-
lial and vascular damage with subsequent exuberant
local and systemic inflammatory response mediated by
cytokines and chemokines. Complement activation and
angiotensin subtypes seem to be also involved, leading
to hypercoagulability and microangiopathy.[6] Even a
possible underlying mechanism of antibody-dependent
enhancement promoting an increase of inflammatory
responses and persistent viral replication was proposed.
Moreover, immune dysfunction with overactivation
and reduction of T cells contribute to pathogenesis.[4,7]

Nasopharyngeal swabs detect the presence of the virus
in only 80% of affected patients, whereas high resolu-
tion computed tomography seems more accurate in
detecting the pulmonary involvement, showing a
ground-glass opacity, commonly related to COVID-
19.[8] Moreover, lymphopenia appears to be a common
finding in the earlier stages of the disease, whereas ele-
vated inflammatory markers (C-reactive protein and
pro-inflammatory cytokines, ferritin) may be found
later.

Treatment of COVID-19 patients has been subject
of controversies.[9] The main therapies proposed
include anti-viral drugs such as remdesivir, antibiotics
such as azithromycin, immunosuppressive drugs such
as tocilizumab, chloroquine/hydroxychloroquine, cor-
ticosteroids, and more recently also plasma from con-

valescent patients.[9,10] However, their efficacy against
the novel coronavirus has not been definitively proven
yet and treatment should be tailored to the patient’s
characteristics and disease stage. In particular, LMW
heparin has been quite often used for its anticoagulant
as well as immunomodulatory properties.

Recent evidences demonstrate that mean incuba-
tion period is 3–5 days, ranging from 0 to 24 days, but
the first symptoms usually appear within 14 days after
exposure.[11] During this incubation period, the virus
usually replicates in the upper airways, with the chance
of transmission also for asymptomatic.[10,12] Therefore,
Italian health authorities recommended a 14-days
quarantine in case of close contact with affected peo-
ple, and after the end of symptoms for ascertained or
suspected COVID-19. After quarantine, a nasopharyn-
geal swab is recommended to ensure a negative result.

In pregnant women, COVID-19 early symptoms
are similar to those described in general population,
with fever and cough occurring in the majority of cases.
In a systematic review for pregnant patients, authors
described an incidence of 48% and 46%, respectively.
Less frequent symptoms included sore throat, fatigue,
myalgia, diarrhea. However, the majority of infected
cases (69%) are asymptomatic.[13] When the viral pneu-
monia occurs, the pregnant patient usually develops
severe hyperpyrexia, cough and dyspnea, similarly to
what occurs in the general population.[13,14]

Nonetheless, the proportion of asymptomatic preg-
nant patients infected by SARS-CoV-2 has not been
definitely assessed. Although pregnant women seem
more likely to develop severe illness after respiratory
viruses’ infection due to the pregnancy-related changes
of their immune and cardiopulmonary systems,[15] in
case of COVID-19 current evidences show that the
course of the disease is not so severe as we could
expect, with a very low mortality rate.[16,17] Moreover,
the incidence of infection in pregnant women seems to
be lower than in general population. Various explana-
tion had been given, related to the lower mean age of
pregnant women[18] and the shift of immune response
from T1 to T2.[19–21] Data about the impact of COVID-
19 on the fetus are still scarce due to the fact that most
infected women included in literature were at higher
gestational age and no clear evidence of placental
transmission has been yet demonstrated. On the con-
trary, similar infections (Middle East Respiratory syn-
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drome or MERS and Severe Acute Respiratory
Syndrome or SARS) have shown increased fetal mor-
bidity and mortality.[22] Recent retrospective studies
have shown higher incidence of premature birth in
COVID-19 pregnant patients, even if mainly iatro-
genic, as the option of an anticipated delivery is often
considered when maternal conditions worsen.[13,14,23]

Treatments proposed for COVID-19 are not con-
traindicated in pregnancy. However, the option of an
anticipated delivery in case of disease seems the most
challenging decision for the obstetrician, as men-
tioned. The timing of delivery should take in account
both the gestational age and the actual clinical condi-
tion of the mother. In case of severe disease in
advanced gestational ages, immediate delivery could
improve maternal breathing and avoid the risk of
hypoxia for the fetus, with low risks of prematurity
complications. At earlier gestational ages the risk of
prematurity is higher, and the option of delivery
should be carefully considered. The mode of delivery
most frequently reported is the caesarean one,[13] even if
national[24] and international societies support vaginal
delivery.[15,25] The transmission during vaginal delivery
has not been clearly demonstrated and the virus has not
yet been detected in vaginal swabs. A post-partum con-
tact may be an underlying cause of the few reported
cases of neonatal infection.[14] Moreover, breastmilk
seems not to be involved in virus as the virus has not
been detected in the milk. Although breastfeeding is
strongly suggested, care must be taken in order to pre-
vent direct contact with the infected mother who
should wear a surgical mask during the feeding. In
severe cases, breast milk pumping should be consid-
ered.[14,15]

In northern Italy, the sudden diffusion of the virus
required a quick redistribution of the health system
resources. In particular, new recommendations for
obstetric vigilance and management were provided at
local and regional levels, aiming to keep good stan-
dards of care and safety for pregnant women.[18]

According to the most used strategy, the centralization
of pregnant patients and specialized healthcare person-
nel was provided in tertiary centers or “hub” hospitals,
whereas smaller hospitals became exclusively dedicated
to COVID-19 patients. Centralization was supported
by the availability of better equipment and multidisci-
plinary experience in tertiary centers, with greater safe-

ty for operators and patients. Although this policy was
generally accepted, there have been criticisms about
the centralization of cases in “hub” hospitals which
were overcrowded and not prepared to the elevated
number of patients. Moreover, many caregivers point-
ed out several pitfalls in the network of local health
services and complained about the lack of clear instruc-
tions and low availability of personal protective equip-
ment (PPE), especially during the early stages of the
emergency in Italy. This has probably been one of the
reasons of the very high mortality rate due to COVID-
19 in Lombardy, and justifies the important debate
about the policy undertaken by the regional health
institutions.

Due to this reorganization, “hub” hospitals modi-
fied their clinical activity according to the new
COVID-19 emergency, providing only activities which
could not be postponed (oncological activities, urgent
surgeries, etc.), whereas gynecological screenings,
benign surgery and assisted reproductive technology
were suspended. Non-urgent pregnancy visits, routine
ultrasound scans and invasive testing have been post-
poned for patients infected by CoV-2. Workflow was
reprogrammed to reduce as much as possible the risk
of virus diffusion between patients and health workers,
and among patients. This was accomplished through
the reorganization of appointments, with a longer time
allowed for each visit in order to avoid patients’ group-
ing in waiting rooms.

A dedicated COVID-19 triage area is recommend-
ed, based on symptoms (fever, cough, dyspnea, etc.)
and other risk factors (travel, occupation, contacts and
cluster), in order to perform a nasopharyngeal swab to
high-risk cases, keeping separated paths and areas for
COVID-19 patients. For those with suspected or diag-
nosed COVID-19, the definition of designated isola-
tion areas is recommended, including dedicated wait-
ing areas, beds, delivery room and operating theatre.
Moreover, PPE was distributed and adopted if neces-
sary, after adequate training about its use and removal.

In conclusion, the COVID-19 emergency caused
an exponentially increasing number of deaths in Italy
during the first weeks of coronavirus pandemic. This
can be probably related to the quick spread of the virus
among northern Italy population, due to the long incu-
bation period and the high transmission rate of the
novel coronavirus. Moreover, the elevated number of
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infected people needing hospitalization was not
expected, with the health system unable to promptly
react to this emergency. This led to a quick overcrowd-
ing of the ICUs and consequently to the difficulty to
treat critical patients in an optimal way. The ongoing
controversies on drugs potentially useful for COVID-
19 furtherly worsened the scenario and the number of
deaths, finally reduced only after introducing the strict
lockdown, a preventive rather than treating strategy. In
pregnant women, the disease seems less severe than
previous coronavirus-related syndromes, but few criti-
cal issues need to be furtherly clarified. 
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Cesarean delivery is defined as the delivery of a fetus
through surgical incisions made through the abdominal
wall (laparotomy) and the uterine wall (hysterotomy).
The overall annual incidence rate of caesarean section in
the United States has been steadily rising since 1996,
reaching 32% in the 2018. Primary cesarean sections
often lead to repeat cesareans, which may lead to placen-
ta accreta spectrum disorders. If primary and secondary
cesarean rates continue to rise as they have in recent
years, by 2021 the cesarean section rate will be 56.2%,
and there will be an additional 6236 placenta previas,
4504 placenta accretas, and 130 maternal deaths annual-
ly. The rise in these complications will lag behind the
rise in cesareans by approximately 6 years.

In Italy, a huge increase in the rate of cesarean
delivery has been noticed, from 13.3% in the 1981 to
33.16% in the 2018, mostly in the southern parts of
Italy, with a 40.82% rate in Puglia and 53.14% rate in
Campania region. Italy is now the European country
with the highest rate of cesarean section. Lastly, major
differences were registered in the same region,
between different birth centers, with cesarean section
rate substantially higher than the national average in
Units with a low number of deliveries and in private
structures.[1] Maternal factors associated with a higher
request for cesarean delivery in Italy were: age, nulli-
parity, lower education and a previous cesarean sec-
tion.[2]

Özet: Maternal talep üzerine elektif sezaryen: 
Etik ve yasal hususlar
Sezaryen, uterus duvar›nda yap›lan cerrahi insizyonlar arac›l›¤›yla fe-
tüsün do¤urtulmas› olarak tan›mlanmaktad›r. Primer sezaryen ope-
rasyonlar› genellikle tekrarlayan sezaryenlere sebep olmakta ve bu da
plasenta akreta spektrum bozukluklar›na yol açabilmektedir. Sa¤l›k-
l› bir hastan›n üzerinde cerrahi ifllem uygulaman›n yan› s›ra gebeleri
bu risklere maruz b›rakma konusundaki etik tutum, sa¤l›k sistemimiz
üzerinde artan mali bask›yla beraber hasta tercihine yönelik talep ile
daha da karmafl›k hale gelmifltir. Ele al›nacak as›l soru, annenin ve
do¤acak bebe¤inin artm›fl riskini dikkate alarak, obstetrik endikasyon
yokken gebelerin sezaryen do¤umu seçmesine izin vermenin (ör.
maternal talep üzerine sezaryen do¤um) etik olup olmad›¤›d›r.

Anahtar sözcükler: Sezaryen, hukuk, plasenta akreta, previa, yasa.
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Abstract

Cesarean is defined as the delivery of a fetus through surgical inci-
sions made through the uterine wall. Primary cesarean sections
often lead to repeat cesareans, which may lead to placenta accreta
spectrum disorders. The ethic of exposing mothers to these risks,
as well as performing surgery on what is otherwise a healthy
patient, become entangled with the demand for patient choice, as
well as the increasing financial strain on our healthcare system.
The main question to be examined is whether it is ethical to allow
women to opt for cesarean delivery in the absence of obstetric
indication (i.e. cesarean delivery on maternal request), taking into
account the increased risk to the mother and her future offspring.
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Cesarean delivery data contradict the indications of
the World Health Organization (WHO) which estab-
lished a limit of 15% rate.[3] This suggests that in Italy
there is a general policy to favor cesarean sections with-
out a true indication. Probably this happens for relief of
legal pressure,[4] and/or to avoid maternal pain or dis-
comfort, and for  childbirth fear.

Cesarean section is as a safer method of delivery in
situations such as twin pregnancies or breech presenta-
tion as well as when a fetus shows signs of distress.
Nonetheless, cesarean delivery is always associated with
increased risk in future pregnancies, and with intraoper-
ative and postoperative complications. These risk may
not be fully understood by the women.

The ethic of exposing mothers to these risks, as well
as performing surgery on what is otherwise a healthy
patient, become entangled with the demand for patient
choice, as well as the increasing financial strain on our
healthcare system. The main question to be examined is
whether it is ethical to allow women to opt for cesarean
delivery in the absence of obstetric indication (i.e. cesare-
an delivery on maternal request), taking into account the
increased risk to the mother and her future offspring.

The American College of Obstetricians and
Gynecologists (ACOG) published a Committee Opinion
statement on the basis of which the obstetrician, if con-
sider not necessary the claim of doing a cesarean section
on maternal request, can refrain from the request of pro-
ceeding and direct the woman to another doctor. When
the obstetrician decides to provide the cesarean delivery,
s/he has to warn the patient on eventual risks and the
benefits of the operation compared to vaginal delivery
respecting the ethical principles of autonomy, benefi-
cence, nonmaleficence, veracity and justice.[5]

The Royal College of Obstetricians and Gynaecol-
ogists (RCOG) put forward the following recommenda-
tions:[6]

• Maternal request is not on its own an indication for
cesarean delivery and specific reasons for the request
should be explored, discussed and recorded.

• When a woman requests a cesarean delivery in the
absence of an identifiable reason, the overall benefits
and risks of cesarean delivery compared with vaginal
birth should be discussed and recorded.

• When a woman requests a cesarean delivery because
she has a fear of childbirth, she should be offered
counselling (such as cognitive behavioral therapy) to

help her to address her fears in a supportive manner,
because this results in reduced fear of pain in labor
and shorter labor.

• An individual clinician has the right to decline a
request for cesarean delivery in the absence of an
identifiable reason. However, the woman’s decision
should be respected and she should be offered refer-
ral for a second opinion. 

• In 2012, a Cochrane review aimed to assess the effects
on perinatal and maternal morbidity and mortality,
and on maternal psychological morbidity, of planned
caesarean delivery versus planned vaginal birth in
women with no clear clinical indication for caesarean
section. The review concluded that there is no evi-
dence from randomized controlled trials, upon which
to base any practice recommendations regarding
planned caesarean section for non-medical reasons at
term.[7]

More recently, the ACOG revised the Committee
Opinion on Cesarean Delivery on Maternal Request and
made the following recommendations:[8]

• If a patient’s main motivation to opt for a cesarean
delivery is the fear of pain in childbirth, obstetricians
should discuss and offer analgesia, as well as prenatal
childbirth education and emotional support during
labor.

• In the absence of maternal or fetal indications for
cesarean delivery, a plan for vaginal delivery is safe
and appropriate and should be recommended.

• After exploring the reasons behind the patient’s
request and discussing the risks and benefits, cesare-
an delivery on maternal request should not be per-
formed before 39 weeks of gestation. Also, women
should be informed of the risk of placenta previa and
postpartum hysterectomy in the subsequent preg-
nancies. In Italy practice guidelines from the
Ministry of Health, aiming  to  reduce  the  cesarean
section  rate, suggest attenuating the fear of child-
birth, providing counseling about the medical issues
of labor, eventually addressing the patient to another
physician for obtaining a second opinion.[8]

Essentially, the increasing rate of cesarean delivery
on maternal request with no medical indication comes
from two reasons: the maternal presumption of prevent-
ing adverse events for the newborn, and the providers
fear of liability for medical malpractice. Two different
considerations have to be made from an ethical point of
view: The obstetrician may have to respect the right of
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the mother to refuse vaginal delivery (e.g. for fear of
labor pain) and opt for cesarean section or the obstetri-
cian has the right to refuse the cesarean delivery if not
necessary. In our opinion, concern about labor pain and
discomfort, or about fear of neonatal adverse outcomes,
are not sufficient to admit a strong and conscious deter-
mination to the cesarean delivery. Moreover, when this
occurs when the woman is laboring, pain and fear may
have a huge impact on her decisional power. In this exact
context the obstetrician has to offer support to the
patient, and may have to operate an adequate verification
of her actual willing. It was observed, however, that psy-
chological support during pregnancy may be beneficial
to women who have fear of vaginal delivery, as well as to
those who had a prior negative childbirth experience.[9,10]

However, in our opinion, in the assumption of a con-
flict between the right of self-determination of the
patient and the respect of the obstetrician professional
autonomy, the patient position should be privileged. In
this context, the circumstances in which a patient volun-
tarily requests a cesarean section are also decisive. If the
refusal of the obstetrician does not result in immediate
harm to the patient, the principle of responsible scientif-
ic freedom of the medical profession should be respect-
ed. Otherwise, if there is no possibility to delegate the
medical service to other doctors, this principle must be
sacrificed to the benefit and willing of the woman.
Moreover, the consent of the pregnant woman should
derive from a basic information provided as early as pos-
sible in the antenatal period, and repeated with each
change in the intended care path. Using this method
there is enough time to talk about women’s concerns and
wishes, and to arrange appointments with other health-
care providers, who may be able to help, when there are
no urgent matters capable of influencing the choices, and
when it is generally possible to deal calmly with all the
issues of decision. In this sense, we believe that the
RCOG opinion “Choosing to have a caesarean section”
may be very useful for pregnant women who wish to
have a planned cesarean delivery.[6]
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İDİDİDİDİD

Özet: ‹nflamatuar belirteç olan hematolojik 
parametrelerin yenido¤an düflük Apgar skorlar› 
ile iliflkisi
Amaç: Uzam›fl gebelik nedeni ile indüklenen olgularda bak›lan ye-
nido¤an 5. dakika Apgar skoru ile nötrofillerin lenfositlere oran›
(NLR) ve trombositlerin lenfositlere oran› (PLR) aras›ndaki iliflki-
yi araflt›rmak ve bu parametrelerin düflük Apgar skorlar›nda prog-
nostik belirteç olarak katk›lar›n› incelemektir. 
Yöntem: 2017–2018 y›llar› aras›nda 41. gebelik haftas›n› tamam-
layarak uzam›fl gebelik nedeniyle indüksiyon ile do¤um karar› al›-
nan 169 primigravid olgu çal›flmaya dahil edildi. Tüm olgular ka-
bul an›nda ayr›nt›l› öykü alma, servikovajinal muayene, fetal biyo-
metri ve amniyotik s›v› de¤erlendirmesi için obstetrik ultrason ve
hemoglobin düzeyi, toplam beyaz küre say›m›, diferansiyel lökosit
say›s› ve trombosit say›m› dahil tam kan say›mlar›na tabi tutuldu.
NLR ve PLR s›ras›yla nötrofil say›s›n›n lenfosit say›s›na oran› ve
trombosit say›s›n›n lenfosit say›s›na oran› olarak hesapland›. Yeni-
do¤an›n de¤erlendirilmesinde Apgar skorlar› do¤umdan bir ve befl
dakika sonra ola¤an kriterlere göre tayin edildi. Verilerin analizin-
de ba¤›ms›z örneklem t testi, Mann-Whitney U ve ki-kare testleri
kullan›ld›. 
Bulgular: Hastalar›n ortalama NLR de¤erleri 4.8±2.8, PLR de¤er-
leri 148.8±74.9 olarak saptand›, 108 (%64) hasta vajinal yolla do¤um
yaparken, 61 (%36) hastada sezaryen ile do¤um gerçekleflti. 142
(%84) hastada Apgar skoru >7 iken, 27 (%16) hastada <7 olarak be-
lirlendi. Apgar <7 olan grupta NLR ve PLR de¤erleri Apgar ≥7 olan
gruptan anlaml› (p<0.05) olarak daha yüksekti. 
Sonuç: NLR ve PLR’deki yükselmeler, sa¤l›kl› gebeli¤in ola¤an
bir parças›d›r ancak afl›r› artm›fl inflamasyon, çok çeflitli popülas-
yonlarda olumsuz do¤um ve geliflimsel sonuçlarla iliflkili bulun-
mufltur. Sonuç olarak, bu belirteçler kötü obstetrik sonuçlar› ön-
görmede klinisyenlere yard›mc› olan parametreler olarak kullan›-
labilir. 

Anahtar sözcükler: ‹nflamasyon, nötrofil lenfosit oran›, trombosit
lenfosit oran›.
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Abstract

Objective: To investigate the relationship between the 5-minute
Apgar scores of the newborns checked in the cases induced due to
prolonged pregnancy and neutrophil-lymphocyte ratio (NLR) and
platelet-lymphocyte ratio (PLR), and to investigate the contributions
of these parameters as prognostic markers in the low Apgar scores. 
Methods: A total of 169 primigravida cases for which delivery by
induction was decided due to prolonged pregnancy after they complet-
ed 41 weeks of gestation between 2017 and 2018 were included in the
study. The detailed previous histories of all cases were obtained at
admission and they underwent cervicovaginal examination, obstetric
ultrasonography for the assessment of fetal biometry and amniotic
fluid, and complete blood count including hemoglobin level, total
white blood cell count, differential leukocyte number and platelet
count. NLR and PLR were calculated as the ratio of neutrophil num-
ber to lymphocyte number and the ratio of platelet number to lympho-
cyte number, respectively. The Apgar scores in the newborn assess-
ment were determined according to the usual criteria 1 and 5 minutes
after the birth. The independent samples t-test, Mann-Whitney U test
and chi-square test were used for the analysis of the data. 
Results: The mean NLR and PLR values of the cases were calculat-
ed 4.8±2.8 and 148.8±74.9, respectively. While 108 (64%) patients
delivered vaginally, 61 (36%) patients delivered by cesarean section.
The Apgar score was >7 in 142 (84%) patients and <7 in 27 (16%)
patients. NLR and PLR values were significantly higher in the group
with Apgar score <7 than the group with Apgar score ≥7 (p<0.05). 
Conclusion: The elevations in NLR and PLR is the usual part of a
health pregnancy; however, excessively elevated inflammation has
been associated with poor prenatal and developmental outcomes in
various populations. In conclusion, these markers can be used as the
parameters helping clinicians to predict poor obstetric outcomes. 

Keywords: Inflammation, neutrophil-lymphocyte ratio, platelet-
lymphocyte ratio.
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Introduction
The post-term pregnancy is defined as the pregnancy
that takes more than 294 days or 42 weeks as of the
beginning of the last menstrual period, and the pro-
longed pregnancy is defined as the pregnancy that takes
more than 287 days or 41 weeks. The prolonged preg-
nancy is associated with the increase in the fetal and
neonatal morbidity and mortality risks.[1] Therefore, the
international guidelines recommend inducing labor at
41–41 weeks of gestation.[2]

The Apgar test is a simple and reproducible method
used to evaluate the physical condition and health of a
newborn right after the birth and to determine any
urgent need for the extra care. Five factors are used to
evaluate the newborn condition, and each factor is
scored between 0 and 2, where 2 is the best score for
each of them. The scoring is based on the heart rate,
ventilatory effort, skin color, muscle tone and reflex irri-
tability measurements.[3] The final score is between 0 and
10, and 10 is the maximum possible score. Total score
between 7 and 10 is considered “normal”, and the low
Apgar score indicates the depressed vitality. Apgar scor-
ing is done twice, where the first one is done one minute
after the birth and second one is five minutes after the
birth. If, rarely, there are concerns about the condition
of newborn and first two scores are below 7, the scoring
is done 10, 15 and 20 minutes after the birth as well.[4,5]

1-minute Apgar score may indicate sudden resuscitation
need, and 5-minute Apgar score is an indication of the
newborn mortality and various neurological outcomes.
There are many factors affecting Apgar score such as the
sedation and anesthesia of mother, gestational age dur-
ing delivery, breech presentation, low birth weight, con-
genital malformation, presence of comorbid conditions
such as maternal hypertensive disorders and different
assessments between observers.[6]

Neutrophil-lymphocyte ratio (NLR) and platelet-
lymphocyte ratio (PLR) are the inflammatory ratios that
can be calculated easily through a simple blood count. In
various medical disciplines, they are frequently reported
and tested as the prognostic factors. Many studies inves-
tigated these rates in cardiology, oncology, surgery and
gastroenterology fields and usually included them into
prognostic algorithms.[7–10] In a gynecology-related liter-
ature, NLR and PLR were evaluated in gynecologic can-
cers and reproduction morbidities such as ovarian hyper-

stimulation syndrome, premature ovarian insufficiency
and endometriosis.[11–14] In the obstetrics, it was reported
that NLR elevated in hyperemesis gravidarum, gesta-
tional diabetes, preeclampsia, pregnancy-related intra-
hepatic cholestasis and other diseases.[15–18] Based on these
studies, the interpretation of the elevated values during
pregnancy has become important.

The objective of this study is to investigate the rela-
tionship between NLR and PLR values calculated by the
simple blood count parameters and 5-minute Apgar
scores of newborns in the cases induced due to the pro-
longed pregnancy and their contributions as prognostic
markers in the low Apgar scores.

Methods
The primigravida cases for which delivery by induction
was decided due to prolonged pregnancy after they com-
pleted 41 weeks of gestation between 2017 and 2018
were included in our study. The gestational age was cal-
culated based on the first day of the last menstrual peri-
od, and it was confirmed by measuring crown-rump
length (CRL) in the ultrasonography examination per-
formed before 14 weeks of gestation.

The cases whose weeks of gestation were unclear,
those with irregular cycles, the cases who did not under-
go first-trimester ultrasonography examination, and the
patients who were classified under high risks due to var-
ious reasons such as multiple pregnancy, fetal anomaly,
fetal growth restriction, positive indirect Coombs test,
documented exposure to an infectious disease that may
be transmitted to fetus, hypertension and gestational dia-
betes during the current pregnancy were excluded from
the study. 

The detailed previous histories of all cases were
obtained at admission and they underwent cervicovagi-
nal examination, obstetric ultrasonography for the
assessment of fetal biometry and amniotic fluid, and
complete blood count including hemoglobin level, total
white blood cell count, differential leukocyte number
and platelet count. All blood counts were conducted by a
single laboratory using the same automatic computed
technology (Autoslide and Siemens ADVIA 2120i
Hematology System, Erlangen, Germany). NLR and
PLR were calculated as the ratio of neutrophil number
to lymphocyte number and the ratio of platelet number
to lymphocyte number, respectively.
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The sex and weight of newborn, delivery type, rea-
sons for performing cesarean section, and the need for
neonatal intensive care were recorded. The Apgar scores
in the newborn assessment were determined according
to the usual criteria 1 and 5 minutes after the birth. The
cases with high fever and suspected chorioamnionitis
during the labor induction, the cases for which emer-
gency cesarean section was preferred due to the indica-
tions such as fetal distress and ablatio previa that may
affect Apgar score and the cases which underwent gener-
al anesthesia during the cesarean section were excluded
from the study. The informed consents of all cases
included in the study, which was approved by the local
ethics committee (ethics committee no: 07.01.2017-01),
were obtained.

The statistical method: The descriptive statistics of
the data were presented by mean values, standard devia-
tion, median values, the minimum and maximum values,
frequency and percentage values. The distribution of the
variables were analyzed by Kolmogorov-Smirnov test.
The independent samples t-test and Mann-Whitney U
test were used for the analysis of quantitative independ-
ent data. The qualitative independent data were analyzed
by the chi-square test. SPSS (Statistical Package for the
Social Sciences) version 22.0 (SPSS Inc., Chicago, IL,
USA) was used for the analyses.

Results
A total of 236 patients were evaluated. After applying the
exclusion criteria, 169 patients could be included in the

study. The mean NLR and PLR values of the patients
were 4.8±2.8 and 148.8±74.9, respectively. While 108
(64%) patients delivered vaginally, 61 (36%) patients
delivered by cesarean section. The cephalopelvic dispro-
portion and non-progressive labor were the indications
of cesarean section. The Apgar score was >7 in 142
(84%) patients and <7 in 27 (16%) patients (Table 1).
33.3% of 27 cases with Apgar score <7 were observed in
the newborns delivered vaginally and 66.7% of them in
the newborns delivered by cesarean section. There was
no significant difference between the groups in terms of
newborn weight, newborn sex, and the cervical dilation
procedure used (p>0.05). The rate of cesarean section
was significantly higher in the group with Apgar score <7
than the group with Apgar score ≥7 (p<0.05). NLR and
PLR values were significantly higher in the group with
Apgar score <7 than the group with Apgar score ≥7
(p<0.05) (Table 2 and Fig. 1). 

Discussion
In the recent years, various studies have focused on neu-
trophil-lymphocyte ratio (NLR) which shows the ratio
of the neutrophils which initiate the first defense line
and represent the active non-specific inflammatory
mediator to the lymphocytes representing the regulato-
ry or protective component of inflammation.[19] It pro-
vides prognostic and diagnostic information about the
sub-clinical inflammation beyond conventional risk fac-
tors. It is a reliable indicator of the low level inflamma-
tion under various clinical conditions. The platelets and
lymphocytes are the significant blood parameters about

Volume 28 | Issue 3 | December 2020

‹nflamatuar belirteç olan hematolojik parametrelerin yenido¤an düflük Apgar skorlar› ile iliflkisi

159

Table 1. Demographic data. 

Min–max Median Mean±SD / n (%)

Birth weight (gram) 2330–4190 3380 3405±317

NLR 1.8–22.7 4.2 4.8±2.8

PLR 22.4–744.4 129.3 148.8±74.9

Procedure Vaginal prostaglandin 120 (71.0%)
Balloon dilation 49 (29.0%)

Delivery type Vaginal delivery 108 (63.9%)
Cesarean section 61 (36.1%)

Sex Male 77 (45.6%)
Female 92 (54.4%)

Apgar ≥7 142 (84.0%)
<7 27 (16.0%)

NLR: neutrophil-lymphocyte ratio; PLR: platelet-lymphocyte ratio.



Fig. 1. The distribution graph of NLR-PLR. 
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the immunity surveillance, and platelet-lymphocyte
ratio (PLR) has a significant role in the cytokine-
dependent immune response.[16] It was claimed that PLR
is a sensitive marker for systemic inflammation in vari-
ous cases.[17] In a study performed in South Korea, NLR
and PLR values were calculated 1.73±1.55 and
133.7±85.6, respectively in the women who are in
healthy reproductive period.[20] In another study per-
formed to generate a nomogram during pregnancy,

NLR and PLR values were found 2.6±1 and 136.3±44.3
during the first trimester, 4.0±1.4 and 144.6±47.1 during
the second trimester, and 3.5±1.2 and 118.1±42 during
the third trimester, respectively. It was shown that both
NLR and PLR reached the maximum values during the
second trimester and that they had a positive correlation
with the gestational age.[19] As seen in the previous stud-
ies, slight elevations in NLR and PLR values during
pregnancy are the part of natural course.

Table 2. The comparison of the data by Apgar scores. 

Apgar ≥≥7 Apgar <7
Mean±SD / n (%) Mean±SD / n (%) p-value

Weight (g) 3400±325 3433±271 0.617

NLR 4.2±2.2 7.7±3.9 0.000

PLR 144.0±73.6 174.6±78.1 0.007

Procedure Vaginal prostaglandin 101 (71.1%) 19 (%70.4)
0.937

Balloon dilation 41 (28.9%) 8 (29.6%)

Delivery type Vaginal delivery 99 (69.7%) 9 (33.3%)
0.000

Cesarean section 43 (30.3%) 18 (66.7%)

Sex Male 63 (44.4%) 14 (51.9%)
0.474

Female 79 (55.6%) 13 (48.1%)

NLR: neutrophil-lymphocyte ratio; PLR: platelet-lymphocyte ratio.



Previously, NLR and PLR were tested as the predic-
tors of common gestational complications; however, it
was seen that there were inconsistencies between the
results.[16,17,21,22] For instance, it was found that NLR was
not predictive for pregnancy-related hypertension,[22] but
increased significantly in the preeclamptic patients.
Similar inconsistencies were also reported in the studies
testing NLR and PLR in the pregnant women with ges-
tational diabetes.[16,21] NLR was also evaluated in the
inflammatory conditions complicating pregnancy and
was suggested as an early indicator of acute pancreatitis
during pregnancy and a potential marker for disease
severity.[23] It was shown that NLR has a better diagnos-
tic performance than maternal serum C-reactive protein
(CRP) in case of placental inflammatory response. High
NLR helped to predict preterm labor even at normal
CRP levels.[24] These studies highlight the potential con-
tribution of evaluating NLR in diagnostic difficulties
during pregnancy.

Slight elevations in the inflammation is the usual part
of a healthy pregnancy, but higher inflammation levels
during pregnancy are associated with poor gestational
outcomes.[25,26] For instance, CRP concentrations in the
circulation elevate slightly in healthy pregnant
women;[27,28] however, the concentrations higher than
normal during the third trimester may help to predict
low birth weight, preterm labor, chronic placental villitis
and preeclampsia.[29–32] Elevated inflammation during
pregnancy is also associated with gestational diabetes[33]

and neonatal neurobehavioral disorder.[34] In our study,
we found that inflammatory indicators such as NLR and
PLR elevated in the newborns with Apgar score <7 in
cases induced due to prolonged pregnancy although they
did not have any comorbid condition. We believe that it
may be secondary to a low level inflammation which is
non-predicting clinically.

The mechanisms of action of the chronic inflamma-
tion leading to the development of gestational complica-
tions have been investigated. Primarily, the condition of
low level chronic inflammation may be the expression of
an abnormal immunity regulation during pregnancy
which allows trophoblastic invasion and placentation in
the women with polycystic ovary syndrome (PCOS),
decreases maternal immunological suppression and
increases the frequency and level of immune-mediated
placental pathologies.[35,36] In this sense, an increase has
been observed recently in the placental lesion incidence
in the microscopic analysis such as chronic villitis and

intervillositis in the women with PCOS.[36] Palomba et al.
found that elevated WBC, CRP and ferritin levels in the
pregnant women with PCOS were secondary to the low
level chronic inflammation, and that it was an increased
risk for the obstetric/neonatal complications such as
pregnancy-related hypertension, preeclampsia, gesta-
tional diabetes, antepartum hemorrhage and birth weight
being large and/or small for gestational age in the pres-
ence of these indicators.[36] It is believed that obesity also
results in the poor obstetric effects and neonatal compli-
cations by causing chronic inflammation as in PCOS
patients. In the study of Çintesun, the authors found that
WBC, neutrophil and lymphocyte values which are
directly associated with inflammation were significantly
higher in the obese group during early pregnancy peri-
od.[37] It was reported that the elevated WBC is associat-
ed with the impaired glucose metabolism, insulin resist-
ance and type 2 diabetes, and high WBC levels lead to
gestational diabetes.[38] There are also other factors initi-
ating and maintaining a low level inflammatory response
than PCOS and obesity. These include aging, malnutri-
tion and smoking. These factors may be the reasons in
our patient group with elevated NLR and PLR levels.
The clinical results of our findings are not clear and addi-
tional studies are needed.

The most important limitation of our study can be
the failure of ruling out every variable that may affect
Apgar score. We did not include the neonatal results and
maternal data for the factors such as obesity and PCOS
which may affect maternal NLR and PLR value. Other
than that, we did not investigate the advanced maternal
age, nutritional conditions and cholesterol levels as well
as smoking habits which may be associated with the
chronic inflammation of patients. We did not evaluate
the relationship between NLR and PLR values and the
duration from collecting blood samples to delivery, and
did not perform any additional hemogram measurement.

The elevations in NLR and PLR values is the usual
part of a healthy pregnancy,[19] but extremely increased
inflammation was found to be associated with poor post-
partum and developmental outcomes in various popula-
tions.[25,26]

Conclusion
In conclusion, these markers may help clinicians to pre-
dict poor obstetric outcomes, and they are also cheap
and practicable parameters technically. However, fur-
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ther analyses are needed with a wider population before
reaching a final decision.

Conflicts of Interest: No conflicts declared.
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İDİDİDİD

Özet: Endikasyonlar›na göre servikal serklaj 
uygulamas›n›n perinatal ve neonatal sonuçlar 
üzerine etkisi
Amaç: Servikal serklaj uygulanan olgularda gebelik ve neonatal
sonuçlar›n incelenerek profilaktik, elektif ve acil serklaj olgular›n›n
karfl›laflt›r›lmas› amaçland›. 
Yöntem: Ocak 2014 ile Aral›k 2019 tarihleri aras›nda Akdeniz
Üniversitesi T›p Fakültesi Hastanesinde uygulanan servikal serklaj
olgular› retrospektif olarak incelenerek serklaj endikasyonlar›na
göre profilaktik, elektif ve acil olmak üzere 3 gruba ayr›ld›. Olgu-
lar›n demografik özellikleri, gebelik ve neonatal sonuçlar› kayde-
dildi ve gruplar aras›nda karfl›laflt›rma yap›ld›. 
Bulgular: Çal›flmaya 12 ile 24. gebelik haftalar› aras›nda tekil ge-
beli¤i olan toplam 92 olgu dahil edildi. Profilaktik serklaj grubu 48
olgu, elektif serklaj grubu 21 olgu, acil serklaj grubu ise 23 olgu-
dan oluflmaktayd›. Miad›nda do¤um (≥37. gebelik haftas›) yapan
olgular›n oran› acil serklaj grubunda profilaktik ve elektif serklaj
gruplar›na göre anlaml› olarak düflük saptand› (s›ras›yla %26.1,
%70.8 ve %66.7). Erken preterm do¤um (<32. gebelik haftas›)
oranlar› aç›s›ndan profilaktik ve elektif serklaj olgular› aras›nda an-
laml› fark izlenmezken, acil serklaj olgular›nda di¤er iki gruba gö-
re erken preterm do¤um oran› anlaml› olarak yüksek saptand› (s›-
ras›yla %10.4, %9.5 ve %43.5; p=0.005). Acil serklaj olgular›n›n
ortalama do¤um haftas› profilaktik ve elektif serklaj gruplar›na gö-
re anlaml› olarak daha düflüktü (s›ras›yla 31.7, 36.7 ve 36.5 hafta;
p<0.001). Serklaj - do¤um haftas› aras›ndaki ortalama süre profi-
laktik serklaj olgular›nda en yüksek, acil serklaj olgular›nda en dü-
flüktü (s›ras›yla 22.8 ve 9.7 hafta; p<0.001). Yenido¤an ölüm oran›
acil serklaj olgular›nda di¤er gruplara göre istatistiksel olarak an-
laml› flekilde yüksekti (p=0.002). 
Sonuç: Servikal yetmezli¤i olan olgularda servikal de¤iflikliklerin
ilerlemifl evresinde uygulanan acil serklaj›n gebelik ve neonatal so-
nuçlar›n›n profilaktik ve elektif serklaja göre daha baflar›s›z oldu¤u
anlafl›lmaktad›r. Servikal yetmezli¤in öykü, fizik muayene ve trans-
vajinal servikal uzunluk ölçümü ile erken tan›nmas› ve erken gebe-
lik haftalar›nda müdahalede bulunulmas› gebelik ve neonatal so-
nuçlar› iyilefltirebilir. 

Anahtar sözcükler: Servikal serklaj, serklaj endikasyonlar›, perina-
tal sonuçlar, neonatal sonuçlar.
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Abstract

Objective: The aim was to investigate the perinatal and neonatal
outcomes in the cases which underwent cervical cerclage, and to
compare the elective and emergency cerclage cases. 
Methods: The cases that underwent cervical cerclage in the Hospital
of the Faculty of Medicine at Akdeniz University between January
2014 and December 2019 were assessed retrospectively, and separated
into 3 categories as the prophylactic, elective and emergency groups.
The demographic characteristics and perinatal and neonatal outcomes
were recorded and they were compared between the groups. 
Results: A total of 92 cases with singleton pregnancy between 12
and 24 weeks of gestation were included in the study. The prophy-
lactic cerclage group consisted of 48 cases, the elective cerclage
group consisted of 21 cases and the emergency cerclage group con-
sisted of 23 cases. The rate of the cases delivered at term (≥37 weeks
of gestation) was found significantly lower in the emergency cerclage
group than the rates of the cases in the prophylactic and elective cer-
clage groups (26.1%, 70.8% and 66.7%; respectively). While there
was no significant difference between the prophylactic and elective
cerclage groups in terms of premature preterm labor (<32 weeks of
gestation), the rate of premature preterm labor was significantly
higher in the emergency cerclage group than two other groups
(10.4%, 9.5% and 43.5%, respectively; p=0.005). The mean delivery
week of the emergency cerclage cases was significantly higher than
the prophylactic and elective cerclage groups (31.7, 36.7 and 36.5
weeks, respectively; p<0.001). The mean duration between the cer-
clage procedure and the delivery week was the highest in the pro-
phylactic cerclage cases and the lowest in the emergency cerclage
cases (22.8 and 9.7 weeks, respectively; p<0.001). The mortality rate
of the newborns was higher in the emergency cerclage cases than the
other groups, which was statistically significant (p=0.002). 
Conclusion: We concluded that the perinatal and neonatal out-
comes of the emergency cerclage procedure carried out in the
advanced stage of cervical changes in the cases with cervical insuffi-
ciency is less successful than the prophylactic and elective cerclage
procedures. The early detection of cervical insufficiency by the pre-
vious history, the physical examination and the measurement of
transvaginal cervical length and responding at the early weeks of ges-
tation may improve the perinatal and neonatal outcomes. 

Keywords: Cervical cerclage, cerclage indications, perinatal out-
comes, neonatal outcomes.
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Introduction
Cervical insufficiency is a significant reason for the sec-
ond trimester gestational losses and preterm labors,
and it has become an important health problem due to
its contribution to the perinatal morbidity and mortal-
ity associated with preterm labor.[1,2] It is defined as the
insufficiency of cervix to maintain the pregnancy with-
out the symptoms and indications of uterine contrac-
tion and labor during the second trimester.[3] Actual
cervical insufficiency is seen in less than 1% of the
obstetric population,[4] and it is responsible for 8% of
the recurring gestational losses.[5]

Although there is no diagnostic test for the cervical
insufficiency, its diagnosis is established by the previ-
ous history and physical examination as well as ruling
out other potential reasons and by the ultrasonograph-
ic measurement of cervical length recently.[3,4,6] Even
though there are other diagnostic tests such as hys-
terosalpingography, balloon traction, and the insertion
of cervical dilatators, the scientific evidences do not
support their uses in the diagnosis of cervical insuffi-
ciency.[3]

The surgical methods such as McDonald and
Shirodkar procedures as well as non-surgical methods
without proven efficiency (such as bedrest, activity
restriction, vaginal ring) are used in the treatment of
cervical insufficiency. The transabdominal cervicoisth-
mic cerclage is another surgical procedure used in cases
where transvaginal cerclage cannot be done.[1,3,4]

In our study, we aimed to investigate the perinatal
and neonatal outcomes of the groups which were
established by the cerclage indications by reviewing the
records of the cervical cerclage procedures performed
in our hospital.

Methods
The records of 92 cases who had singleton pregnancy
and underwent cervical cerclage between January 2014
and December 2019 in the Hospital of the Faculty of
Medicine at Akdeniz University were assessed retrospec-
tively in this study. The approval of the ethics commit-
tee for the study was obtained from the Ethics
Committee of Clinical Researches, Faculty of Medicine,
Akdeniz University with the decision no. 70904504/417.
The cervical cerclage cases were between 12 and 24
weeks of gestation and McDonald cerclage technique[7]

was preferred as it was easier and faster to perform, and
cervical cerclage was carried out under general anesthe-
sia by using mersilene tape (Ehicon, West Somerville,
MA, USA). While the cases with the history of cervical
cerclage in their previous gestations or one or more ges-
tational loss(es) at the second trimester associated with
painless cervical dilation without the findings of labor
and placental abruption constituted the prophylactic cer-
clage group with history indication, the cases which were
found to have cervical dilation 2 cm and above but not
more than 4 cm were included in the emergency cerclage
group. The cases which were found to have a reduction
in the cervical length (<25 mm) and the history of
preterm labor were included in the elective cerclage
group.[3] All cases were administered perioperative 1g
ampicillin every 6 hours for 48 hours prophylactically in
addition to the bedrest, and the cases except those in the
prophylactic cerclage group were administered 100 mg
indomethacin rectally before the procedure and 25 mg
indomethacin orally every 6 hours for 24 hours after the
procedure as a tocolytic treatment. After the procedure,
all cases were recommended daily 200 mg vaginal prog-
esterone. The cases who admitted with membrane rup-
ture, those suspected for chorioamnionitis in the clinic
and laboratory, and the cases uterine contraction, vaginal
bleeding and multiple pregnancy were excluded from the
study. The routine cervical culture was not collected
from the cases before the procedure. The demographic
characteristics, perinatal results and neonatal results of
the patients were recorded.

SPSS version 23 (Statistical Package for the Social
Sciences, Chicago, IL, USA) was used for the statistical
analysis of the data. The descriptive statistics were pre-
sented as mean ± standard deviation, median (mini-
mum–maximum) and number (percentage). The normal
distributions of the continuous variables were tested by
Kolmogorov-Smirnov test. The numerical variables not
conforming with the normal distribution were compared
by Dunnett’s multiple comparison test after Kruskal-
Wallis test between the groups. The categorical variables
between the groups were compared by chi square test
and Bonferroni correction. The value of 0.05 was con-
sidered as the statistical significance level.

Results
Of 92 cases included in the study, 48 (52.2%) consti-
tuted the prophylactic cerclage group, 21 (22.8%) con-
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stituted the elective cerclage group, and 23 (25%) con-
stituted the emergency cerclage group. The mean
maternal age of the cases was 30.5±4.7 and the mean
week of gestation was 17±3.9. While there was no sig-
nificant difference between the groups in terms of
maternal age, gravida and abortion numbers (p=0.610,
p=0.06 and p=0.223; respectively), the parity number
was significantly lower in the emergency cerclage
group than the prophylactic cerclage group (p=0.016).
The median cervical dilation was 3 cm in the emer-
gency cerclage group (2–4 cm). A significant difference
was found in terms of the mean week of gestation at
which the cerclage procedure was performed
(p<0.001). While there was no statistically significant
difference between the prophylactic and elective cer-
clage cases in terms of hospitalization duration, it was
significantly higher in the emergency cerclage group
compared to the prophylactic cerclage group
(p<0.001). The demographic characteristics of the
cases are shown in Table 1.

While 70.8% of the cases in the prophylactic cer-
clage group delivered at term (?37 week of gestation),
this rate was 66.7% in the elective cerclage group and

26.1% in the emergency cerclage group. The rate of the
cases who delivered at term was significantly lower in the
emergency cerclage group than the other two groups
(p=0.005). There was no statistically significant differ-
ence between the groups in terms of the rates of preg-
nancy loss (p>0.05). No significant difference was found
between the prophylactic cerclage cases and the elective
cerclage cases when the groups were compared in terms
of the rates of premature preterm labor (<32 weeks of
gestation), but the rates of premature preterm labor were
significantly higher in the emergency cerclage cases than
the other two groups (p=0.005) (Table 2).

While there was no significant difference between
the prophylactic cerclage and the elective cerclage
groups in terms of mean delivery week and birth
weight, the mean delivery week of the cases in the
emergency cerclage group was significantly lower than
the rates of the cases in the other groups (p<0.001). No
significant difference was found between the groups in
terms of APGAR scores (p=0.320). A significant differ-
ence was found between the groups in terms of the
mean duration between the week of gestation at which
the cerclage procedure was performed and the delivery

Table 1. The demographic characteristics of the cases. 

Prophylactic cerclage Elective cerclage Emergency cerclage 
(n=48) (n=21) (n=23) p-value

Age (year) 30.9±4.8 29.7±4.3 30.3±5.0 0.610

Gravida (n) 3 (2–8) 3 (1–7) 2 (1–5) 0.06

Parity (n) 1 (0–3)a 1 (0–3)a,b 0 (0–2)b 0.016

Abortion (n) 1 (0–5) 1 (0–2) 1 (0–4) 0.223

Hospitalization (day) 2.8±1.3a 4.0±3.9a,b 7.0±5.6b <0.001

The week of cerclage (week) 13.8±1.5a 19.6±2.1b 21.5±2.1c <0.001

The data were presented as mean ± SD and median (minimum–maximum). a,b,cThe groups with different letters are different than each other in a statistically significant way.

Table 2. The perinatal outcomes of the cases by the groups. 

Prophylactic cerclage Elective cerclage Emergency cerclage Total 
(n=48) (n=21) (n=23) (n=92)

≥37. weeks of gestation* 34 (70.8%)a 14 (66.7%)a 6 (26.1%)b 54 (58.7%)

32–36+6 weeks of gestation 6 (12.5%) 2 (9.5%) 3 (13%) 11 (12%)

<32 weeks of gestation* 5 (10.4%)a 2 (9.5%)a 10 (43.5%)b 17 (18.5%)

Pregnancy loss 3 (6.3%) 3 (14.3%) 4 (10.9%) 10 (10.9%)

The data were presented as number (percentage). a,bThe groups with different letters are different than each other in a statistically significant way. *p<0.05
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week (p<0.001). The mean duration between cerclage
procedure and delivery week was the highest in the
prophylactic cerclage cases and the lowest in the emer-
gency cerclage cases. When the cases born alive were
evaluated, the loss was observed during the neonatal
period in 6 (31.6%) cases in the emergency cerclage
group, and neonatal mortality rate was higher in the
emergency cerclage group than the other groups in a
statistically significant way (p=0.002) (Table 3).

Discussion
Many studies are conducted to prevent preterm labor
which is the most important reason of the neonatal mor-
bidity and mortality. Cervical cerclage procedure is one
of the treatment methods used to prevent cervical insuf-
ficiency and preterm labor associated with it.[1,2] In 1955,
Shirodkar[8] and McDonald[7] right after him suggested
the cervical cerclage procedure as a surgical treatment
method in the repeating second trimester losses. The
cervical cerclage procedure has provided a significant
contribution for the prevention of preterm labor and the
reduction of perinatal mortality and morbidity rates in
the appropriate population with its use for more than 60
years.[1,9] The incidence of the cervical cerclage proce-
dure in the live births has been varying between 0.3%
and 0.4% in the recent decades.[10]

Although there are differences in the definition of
cervical insufficiency, 3 different clinical conditions are
used as the cervical cerclage indication. The first of
them is the cerclage indication due to obstetric history
associated with the repeating second trimester pregnan-
cy losses with painless cervical dilation but not associat-
ed with contraction and labor (prophylactic), and the

second of them is the cerclage due to physical examina-
tion related with the detection of cervical dilation during
physical examination (emergency).[1,11] It is thought that
the short cervix length at the second trimester may be a
precursor of the cervical insufficiency and that it may be
a preparatory factor for preterm labor and delivery.[12]

Therefore, performing cerclage when cervical length is
shortened (<25 mm) is the (elective) cerclage procedure
with ultrasound indication.[1,11] We separated the cases
that we applied cerclage with similar indications in our
clinic into three groups and reviewed them retrospec-
tively.

Stupin et al. conducted their study with the cases
who had cervical dilation between 17 and 26 weeks of
gestation, and they found live birth rates significantly
higher in the emergency cervical cerclage group com-
pared to the group which underwent conservative treat-
ment (bedrest, tocolysis, antibiotherapy) (72% vs. 25%).
They also found the diagnosis-labor interval and birth
weight significantly high in the cerclage group.[13]

Similarly, Ciavattini et al. found significantly higher
mean delivery week, cerclage-labor interval and term
labor rates in the emergency cerclage cases compared to
the conservative approach.[14] Zhu et al. reviewed 158
emergency cerclage cases, and they found the rate of live
birth 82%, the rate of delivery at term 10%, the rate of
premature preterm labor (<32 weeks) 29%, the cerclage-
labor interval 52 days, the mean delivery week 30 weeks
and the mean birth weight 1934 g, and they reported
that the emergency cerclage is effective to extend the
pregnancy period and to improve neonatal outcomes.[15]

In our emergency cerclage cases, we similarly found that
the rate of live birth was 82%, the mean delivery week
was 31.7 weeks and the mean birth weight was 1922 g

Table 3. The perinatal outcomes of the cases resulted in live birth. 

Prophylactic cerclage Elective cerclage Emergency cerclage 
(n=45) (n=18) (n=19) p-value

Week of gestation (week) 36.7±4.0a 36.5±1.8a 31.7±5.9b <0.001

Birth weight (g) 2962.4±817.2a 2904.4±437.9a 1922.6±1129.6b <0.001

Cerclage-labor interval (week) 22.8±3.9a 16.6±3.2b 9.7±5.8c <0.001

1-minute APGAR score 9 (4–9) 9 (7–9) 8 (3–9) 0.320

5-minute APGAR score 10 (6–10) 10 (8–10) 9 (6–10) 0.320

Neonatal death 2 (4.4%)a 0a 6 (31.6%)b 0.002

The data were presented as mean ± SD, median (minimum–maximum) and number (%). a,b,cThe groups with different letters are different than each other in a statistically
significant way.
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while the rate of delivery at term was 26%, the rate of
preterm labor before 32 weeks was 43% and the abor-
tion rate was 17%. When we reviewed the results of our
cases, we found that the data of the emergency cerclage
group were consistent with the literature. In the light of
the literature and the data of our study, we can conclude
that the emergency cervical cerclage procedure to be
performed after selecting appropriate patients among
the cases, who were found to have cervical dilation in the
physical examination, may have positive contributions
on the perinatal outcomes.

Karaca et al. evaluated 54 cerclage cases by their
indications in their study and reported longer cerclage-
labor interval in the prophylactic cerclage group com-
pared to the elective cerclage group and the emergency
cerclage group, and they stated that this interval was sig-
nificantly short in the emergency cerclage group. While
they found similar delivery weeks in the prophylactic
cerclage group and the elective cerclage group, the
delivery week was significantly low in the emergency
cerclage group.[16] In the study of Chan et al. comparing
cerclage cases, the authors found that the cerclage-labor
interval and birth weights were significantly higher in
the prophylactic cerclage group and the elective cerclage
group than the emergency cerclage group. There was no
difference between the prophylactic cerclage group and
the elective cerclage group in terms of the delivery week
and birth weight, but the authors found that cerclage-
labor interval was significantly high in the prophylactic
cerclage group.[17] Similarly, Karahasano¤lu et al. report-
ed similar delivery weeks in the prophylactic and elective
cerclage groups, but they found that the delivery week
was lower in the emergency cerclage group, but they
reported that the difference was not statistically signifi-
cant. While they reported the rate of delivery at term
75% in the prophylactic cerclage group, 70% in the
elective cerclage group and 37% in the emergency cer-
clage group, they found the abortion rates significantly
higher in the emergency cerclage group than the pro-
phylactic and elective cerclage groups.[18] When we
reviewed our cases in the groups, we found that the rates
of delivery at term were similar in the prophylactic and
elective cerclage groups (70% vs. 66%), it was signifi-
cantly lower in the emergency cerclage group (26%).
The rates of premature preterm labor (<32 weeks) were
significantly lower in the prophylactic and elective cer-
clage groups than the emergency cerclage group.

Although the live birth rates were the highest in the pro-
phylactic cerclage group, the difference between the
groups was not statistically significant. While the cer-
clage-labor interval was the highest in the prophylactic
cerclage group, it was the lowest in the emergency cer-
clage group and there was significant difference between
all groups. These results were consistent with the litera-
ture, and we observed that the perinatal outcomes of the
prophylactic and elective cerclage groups were better
than the perinatal outcomes of the emergency cerclage
group in general. We considered that the early response
without requiring emergency cerclage as much as possi-
ble in the patients with cervical insufficiency in particu-
lar would provide a positive contribution to the perina-
tal outcomes. The retrospective design of our study and
the low number of patients in the groups should be con-
sidered as the limitations.

Berghella et al. showed in their meta-analysis that
the cervical cerclage decreased preterm labor rates by
30% in the singleton pregnancies with previous history
of preterm labor which were found to have short cervix
in the transvaginal ultrasonography.[19] Although the
benefits of the cerclage with ultrasound indication can-
not be shown clearly in the patients without previous
history of preterm labor, Berghella et al. reported in
their meta-analysis that the cervical cerclage is beneficial
to reduce the preterm labor risk in the presence of cer-
vical length below 10 mm in the patients who were
found to have short cervix in the ultrasonographic exam-
ination but did not have previous history of preterm
labor.[20]

Conclusion
Better investigation of the history, careful physical
examination and the use of transvaginal ultrasonogra-
phy for the measurement of cervical length and per-
forming necessary response in the earlier weeks of ges-
tation by detecting cervical insufficiency early in the
risky pregnancies may improve the perinatal outcomes
associated with the cervical insufficiency. We consider
that performing routine cervical length measurement
during second-trimester fetal anomaly screening even
in the pregnant women without a history may be effec-
tive in the reduction of preterm labor rates.

Conflicts of Interest: No conflicts declared.
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The assessment of twin pregnancies delivered 
in our clinic: three-year experience
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İDİD

Özet: Klini¤imizde do¤um yapan ikiz gebeliklerin
de¤erlendirilmesi: Üç y›ll›k deneyim
Amaç: ‹kiz gebelikler tüm gebeliklerin %1–2’sini oluflturmaktad›r.
Son zamanlarda yard›mla üreme tekniklerinin yayg›nlaflmas›yla
beraber ço¤ul gebelik insidans›nda art›fl izlenmifltir. Kötü neonatal
sonuçlardan temel olarak erken do¤um eylemi sorumlu tutulmak-
tad›r. Bu çal›flmada klini¤imizde görülen ikiz gebeliklerin fetal-
maternal sonuçlar›n› de¤erlendirmeyi amaçlad›k. 
Yöntem: Klini¤imizde 01.01.2017 – 01.01.2020 tarihleri aras›nda
do¤um yapan toplam 4241 gebe aras›nda yer alan 130 ikiz gebe ça-
l›flmaya dâhil edildi. Hastalar›n do¤um kay›tlar› retrospektif olarak
incelenerek yafl, gebelik haftas›, do¤um flekli, do¤um a¤›rl›¤›, fetal
cinsiyetler, koryonisite özellikleri, hastalar›n laboratuvar parametre-
leri kay›t alt›na al›nd›. Çal›flmada elde edilen verilerin de¤erlendiril-
mesinde, tan›mlay›c› istatistik, istatistiksel analizler için SPSS 21.0
program› kullan›ld›. Veriler ortalama ± SS (standart sapma) olarak
belirtildi. 
Bulgular: ‹kiz gebelik s›kl›¤› %3 olarak tespit edildi. Tan› an›nda
de¤erlendirilen ultrasonografik görüntülemede olgular›n %27.7’i
monokoryonik ve %72’si ise dikoryonik olarak belirlendi. Gebele-
rin %12.3’ü term ve %87.7’si preterm dönemde idi. Preterm fe-
tüsler de¤erlendirildi¤inde 114 preterm fetüsün %37.7’si geç pre-
term, %29.2’si orta preterm ve %20.8’i erken preterm do¤um idi.
Tedavi gebeli¤i (ovulasyon indüksiyonu ve yard›mla üreme teknik-
leri ile sa¤lanm›fl gebelik) oran› %20 ve spontan ikiz gebelik oran›
%80 olarak saptand›. Ortalama maternal yafl 31.3 olarak belirlen-
di. Maternal morbidite aç›s›ndan incelendi¤inde anemi, erken do-
¤um eylemi ve erken membran rüptürü en s›k problemler olarak
izlendi. Ortalama bebek a¤›rl›¤› 1832 g olarak belirlendi ve bebek-
lerin %59.3’ü düflük do¤um a¤›rl›kl› bebek, %21.8’i çok düflük
a¤›rl›kl› bebek olarak de¤erlendirildi. Hastalar›n %12.5’inde bir
fetüs transvers prezentasyona sahip iken, %53.1 olguda ise en az
bir fetüs makat prezentasyonunda idi ve %34.4 olgu ise bafl-bafl
prezentasyonuna sahip idi. 
Sonuç: ‹kiz gebelikler artm›fl feto-maternal risklerle karakterize-
dir. Bu nedenle hem antenatal hem de intrapartum yönetim titiz-
likle yürütülmelidir. 

Anahtar sözcükler: ‹kiz gebelik, komplikasyon.
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Abstract

Objective: Twin pregnancies constitute 1–2% of all pregnancies.
With the recent developments in assisted reproductive technolo-
gies, the incidence of multiple pregnancy has increased. Preterm
labor is held responsible for the poor neonatal outcomes primarily.
In our study, we aimed to assess fetal-maternal outcomes of twin
pregnancies seen in our clinic. 
Methods: One hundred and thirty twin pregnancy cases out of 4241
pregnant women who delivered in our clinic between 01.01.2017
and 01.01.2020 were included in the study. The labor records of the
patients were reviewed retrospectively and their data for age, week
of gestation, delivery type, birth weight, fetal sex, chorionicity char-
acteristics and laboratory parameters were recorded. Definitive sta-
tistics and SPSS 21.0 for statistical analyses were used to evaluate the
data obtained from the study. The data were presented as mean ±
SD (standard deviation). 
Results: The incidence of twin pregnancy was found 3%. In the
ultrasonographic imaging evaluated during diagnosis, 27.7% of the
cases were monochorionic and 72% of them were dichorionic. Of the
pregnant women, 12.3% were at term and 87.7% were at preterm
period. When the preterm fetuses were evaluated, 37.7% of 114
preterm fetuses were delivered at late preterm period, 29.2% of them
at mid-preterm period and 20.8% at premature preterm period. The
rates of treatment pregnancy (pregnancy provided by ovulation
induction and assisted reproductive technologies) and spontaneous
twin pregnancy were 20% and 80%, respectively. Mean maternal age
was found 31.3. When evaluated in terms of maternal morbidity,
preterm labor and premature rupture of membrane were the most
common problems. Mean newborn weight was 1832g and 59.3% of
the newborns had low birth weight and 21.8% of them had very low
birth weight. While one fetus had transverse presentation in 12.5%
of the patients, at least one fetus had breech presentation in 53.1% of
the cases and 34.4% of the cases had head-head presentation. 
Conclusion: Twin pregnancies are characterized by the increased
feto-maternal risks. Therefore, both antenatal and intrapartum
management should be maintained diligently. 

Keywords: Twin pregnancy, complication.
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Introduction
In the light of classical information, it is seen that twin
pregnancies constitutes 1–2% of all pregnancies.[1]

However, a significant increase in the incidence of mul-
tiple pregnancy has been observed together with the
common use of ovulation induction and assisted repro-
ductive techniques in the recent years.[2,3] The incidence
of multiple pregnancy in a population can be classically
calculated as twin pregnancies 1/n, triple pregnancies
1/n2, and quadruplet pregnancies 1/n3.[4]

Multiple pregnancies are considered risky pregnan-
cies due to high maternal and perinatal morbidity rates.
In multiple pregnancies, preterm labor is held responsi-
ble for the poor neonatal outcomes primarily. Preterm
labor is seen 7–10 time more in multiples pregnancies
than singleton pregnancies. This was explained by fac-
tors such as the increased uterine tension, low blood
build up, mechanical pressure on cervix and premature
rupture of membrane.[5] In addition, the incidences of
the complications such as gestational hypertension, pla-
centa previa, antenatal and intrapartum bleeding, hyper-
emesis gravidarum and premature rupture of membrane
also increased.[6]

In general, twin pregnancies constitute about
10–12% of perinatal mortality.[7] Intrauterine death
and newborn death rates are higher compared to sin-
gleton pregnancies.[8] Although the perinatal mortality
rate decreased throughout the years, the prematurity
risk in multiple pregnancies have not changed within
last 20–30 years.[9]

In our study, we aimed to evaluate the maternal and
fetal outcomes of twin pregnancies, which are the rea-
sons of severe fetal and maternal morbidity and mortal-
ity, that delivered within last 3 years in our center.

Methods
One hundred and thirty pregnancy cases were found
among 4241 pregnant women who delivered in our clin-
ic between 01.01.2017 and 01.01.2020. The records of
the patients were reviewed retrospectively, and their data
for age, week of gestation, delivery type, birth weight,
fetal sex, chorionicity characteristics and laboratory
parameters were recorded. Maternal age was accepted as
the age during labor. The week of gestation was deter-
mined according to the last menstrual period for those
who had regular menstruation, and according to the fetal

crown-rump length for those who had irregular men-
struation and conceived by in vitro fertilization. 

When evaluating the data obtained in the study,
SPSS 21.0 (SPSS Inc., Chicago, IL, USA) was used for
statistical analyses. The data were presented as mean ±
SD (standard deviation). The descriptive statistics were
used in the data analysis, and p<0.05 was considered sta-
tistically significant.

Results
The incidence of twin pregnancy was 3% (130/4241) in
our study. It was seen in the ultrasonographic imaging
performed during diagnosis that 72.3% of the cases were
dichorionic diamniotic (94 cases), 26.2% of them were
monochorionic diamniotic (34 cases), and 1.5% of them
were monochorionic monoamniotic (2 cases). Of the
pregnant women, 12.3% (16 cases) were at term and
87.7% (114 cases) were at preterm period. All term cases
were between 37 and 39 weeks of gestation and they
were evaluated as early term. When preterm fetus cases
were evaluated, it was found that 49 (37.7%) cases of 114
preterm fetuses were late preterm (34–36 weeks and 6
days), 27 (20.8%) cases were mid-preterm (32–33 weeks
and 6 days), and 38 (29.2%) cases were early preterm
labors (24–32 weeks) (Fig. 1).

In our study, the rate of treatment pregnancy (preg-
nancies by ovulation induction and assisted reproductive
technologies) was 20% (26 cases) and the rate of sponta-
neous twin pregnancy was 80% (104 cases). Of the treat-

Fig. 1. The gestational ages of the cases at labor. 
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ment pregnancies, 8 were early term and 18 were preterm
labor (<37 weeks) while 6 of them were early preterm. Of
the spontaneous pregnancies, 8 were early term (37–39
weeks) and 96 were preterm labor. Thirty-two of the
preterm labors were early preterm, 23 of them were mid-
preterm, and 41 of them were late preterm (Table 1).

While 66 cases were younger than 35 years old, 64
cases were older than 35 years old. When weeks of ges-
tation were evaluated according to maternal age, we
found that there was no significant difference. Mean
maternal age of our patients was 31.3 (range: 17–45).
While our 45 cases were having their first pregnancy, 37
cases were primiparous pregnancy and 48 cases were
multiparous pregnancy. Forty-one cases delivered by
cesarean section due to recurrent cesarean section, and
first baby was delivered by vaginal labor in 2 cases while
the second baby was delivered by cesarean section due to
cord prolapse and change of presentation. One case
underwent hysterectomy due to invasion anomaly.

When the cases were evaluated in terms of maternal
morbidity, preterm labor (41 cases, 31.5%), anemia (27
cases, 20.7%), preterm premature rupture of membrane
(34 cases, 26.2%) and selective intrauterine growth
restriction (12 cases, 9.2%) were found to be the most
common problems. Moreover, preeclampsia, gestation-
al diabetes and intrahepatic cholestasis of pregnancy
were observed in 8 (6.2%), 8 (6.2%) and 7 (5.4%) cases,
respectively. Twin-to-twin transfusion was found in 3
cases (2.3%) (Tables 2 and 3); while it was found out
that two of these cases underwent laser ablation treat-
ment in an external center, one case was referred to our
clinic from an external center at 26 weeks and the preg-
nancy was ended by emergency cesarean section.

When newborn’s Apgar scores were evaluated, it was
observed that 1-minute (p=0.01) and 5-minute (p<0.01)
Apgar scores increased significantly. Mean birth weight
was found 1832g, and 59.3% of the newborns had low
birth weight (<2500 g) and 21.8% of them had very low
birth weight (<1500 g). When Apgar scores were assessed

according to newborn weights, it was observed that 1-
minute (p=0.02) and 5-minute (p=0.01) Apgar scores
increased significantly.

While one fetus in 12.5% of the patients (n=16) had
transverse presentation, at least one fetus was in breech
presentation (31.3% of them were breech-breech, and
21.8% of them were head-breech) in 53.1% of the cases
(n=69). All these cases delivered by the cesarean section.
34.4% of the cases (n=45) were head-head presentation.
Thirty-three cases with head-head presentation were
delivered by the cesarean section due to placenta previa
(3 cases), severe preeclampsia (4 cases), early preterm
labor (13 cases), selective intrauterine growth restriction
(2 cases) and family anxiety (11 cases). Twelve cases
delivered vaginally.

Table 1. The distribution of labor and maternal ages according to the treatment and spontaneous pregnancy characteristics. 

<35 years old (n=66) >35  years old (n=64)

Characteristics 24–316 32–336 34–366 37–39 24–316 32–336 34–366 37–39
weeks weeks weeks weeks weeks weeks weeks weeks

Treatment pregnancy (IUI, IVF) (n) 4 3 6 5 2 1 2 3

Spontaneous pregnancy (n) 13 8 23 4 19 15 18 4

Table 2. The complications seen in the preterm cases.

Complication* n (%)

Preterm labor 41 (31.5%)

Anemia 27 (20.7%)

Premature preterm rupture of membrane 34 (26.2%)

Selective intrauterine growth restriction 12 (9.2%)

Preeclampsia 8 (6.2%)

Gestational diabetes 8 (6.2%)

Pregestational diabetes 1 (0.8%)

Hepatic cholestasis of pregnancy 7 (5.4%)

Twin-to-twin transfusion syndrome 3 (2.3%)

Placenta previa 12 9.2%

*More than one complication was observed in some cases. 

Table 3. The complications seen in the cases at term.

Complication n (%)

No complication 7 (5.4%)

Premature rupture of membrane 3 (2.3%)

Preeclampsia 4 (3.0%)

Gestational diabetes 2 (1.5%)
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Discussion
Multiple pregnancies constitute 1–2% of all pregnancies,
and they are high-risk pregnancies due to the increased
feto-maternal morbidity and mortality. Together with
the prevalent use of ovulation induction and assisted
reproductive techniques, an increase up to 3% was
observed in the incidence of multiple pregnancy.[1–3]

Similarly, we found the incidence of multiple pregnancy
3% in our study. Of them, 20% were treatment preg-
nancy, and 80% were spontaneous multiple pregnancy.

The most common obstetric complication in the
multiple pregnancies is preterm labor; the preterm labor
is seen more commonly in multiple pregnancies com-
pared to singleton pregnancies. This was associated with
the factors such as the increased uterine tension, low
blood build up, mechanical pressure on cervix and pre-
mature rupture of membrane.[5] Despite the decreasing
perinatal mortality rates in the recent years, the prema-
turity risk and incidence has not decreased in multiple
pregnancies.[9] Ülkümen et al. reported the rate of labors
at and before 37 weeks in twins 95%, and Gül et al.
reported premature labor rate 73% in their study.[10,11]

We found prematurity incidence in twins 78% similar to
the literature. Twin pregnancies complete lung develop-
ment at 37 weeks, triples pregnancies at 31–33 weeks and
quadruplet pregnancies at 29 weeks.[12] As lung matura-
tion is usually completed at 31–32 weeks in twin preg-
nancies, perinatal morbidity and mortality rates are high
in labors before these weeks, and the prematurity-relat-
ed complications decrease after these weeks.[12] Gül et al.
reported that they found a significant correlation
between low Apgar scores and prematurity and immatu-
rity in their study.[11] Similarly, we found a statistically
significant correlation between delivery week and 1-
minute and 5-minute Apgar scores (p<0.005).

Some different approaches have been suggested to
prevent the complications seen in multiple pregnancies.
One of the generally-accepted opinions is to limit the
number of embryo, which is transferred during in vitro
fertilization procedure, with two. This method results in
the reduction of pre- and postnatal complications of ges-
tation without affecting pregnancy period and fetal
development.[13] Another method is the multifetal reduc-
tion. Reducing twins to single fetus decreases twin-relat-
ed complications, but there is still no full consensus on
this method. This method is recommended in pregnan-
cies with three or more fetuses.[14]

In terms of birth weight, the newborns which weigh
1500 g or less are considered as newborns with very low
birth weight and those which weigh between 1500 g and
2500 g are considered as newborns with low birth
weight. In a twin-pregnancy study published in Turkey
in 2013, the rate of newborns with very low birth weight
was reported 12.7% and the rate of newborns with low
birth weight was reported 51.1%.[10] In our study, mean
twin weight was 1832 g, and the rates of newborns with
very low birth weight and low birth weight were 21.8%
and 59.3%, respectively. In a multiple pregnancy study
conducted in Turkey in 2013, the rates of very low birth
weight and low birth weight were reported 55–65% and
17–20%, respectively.[15]

Although there is an increase in the maternal blood
volume in twin pregnancies, the anemia of iron and folic
acid deficiency is a common condition. Blood transfusion
is required when hemoglobin level is below 8 g/dl.[16,17]

The anemia rate in the multiple pregnancy study of Gül
et al. in 1998 was reported 30% similar to our study.[11]

There were 2 pregnant women among anemic patients in
our study which required blood transfusion.

Although there are publications asserting that there is
a risk of increased gestational diabetes mellitus in multi-
ple pregnancies compared to the singleton pregnancies,
there are also publications which could not find a signif-
icant correlation.[18] In our study, the GDM rate was 6%
in line with those results. Kazand› et al. reported in their
study conducted in 2011 that the preeclampsia incidence
was 7%, cholestasis was 4% and premature rupture of
membrane was 20%.[19] Similarly, we found that
preeclampsia was 6%, cholestasis was 5% and premature
rupture of membrane was 26% in our study.

The growth restriction was reported 8% in fetuses of
twin pregnancies.[20] We similarly found growth restric-
tion in 12 cases (9.2%).

Twin pregnancy is diamniotic dichorionic (two amni-
otic sac and two placentas) if division occurs in zygote
within the first 3 days after fertilization in twin pregnan-
cies, monochorionic diamniotic (two amniotic sac and
one placenta) if division occurs between 4 and 8 days, and
monochorionic monoamniotic (one amniotic sac and one
placenta) if division occurs after 8 days. Conjoined twins
are observed in divisions occurring after 14 days.[21] There
are publications emphasizing that neonatal morbidity
increases prominently in monochorionic twin pregnan-
cies and therefore chorionicity should be considered in
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the first trimester.[22] When we reviewed the first
trimester ultrasound images of the pregnant women
included in our study, we found that the chorionicity of
less than 50% of the cases was observed during early
weeks of gestation. In our study, we found the rate of
monochorionic pregnancy rate 27% in the ultrasonogra-
phy examination performed during diagnosis, and
observed premature rupture of membrane 3 times high-
er in these cases compared to dichorionic pregnancies.
The absence of proper comparison of chorionicity and
neonatal outcomes as chorionicity was not specified in
the first trimester ultrasonography examinations of the
most of the patients is one of the limitations of our study.

There are many maternal and fetal factors that
should be paid attention in terms of delivery type in twin
pregnancies.[23] The fetal characteristics of the patients
such as parity, previous delivery type, concurrent dis-
eases, week of gestation and growth restriction should be
taken into consideration. We prefer vaginal delivery in
pregnancies with head-head presentation, and our 12
cases which delivered vaginally had head-head presenta-
tion. In addition, our 2 cases with head-head presenta-
tion delivered by cesarean section due to the cord pro-
lapse and change of presentation to breech in second
baby. We observed malpresentation (transverse, head-
breech or breach-breach presentation) in 65.6% of our
cases. We believe that such high rate of presentation
anomaly results from the fact that our hospital is a refer-
ence center. In addition, the reasons such as increasing
malpractice concerns and family anxiety in recent years
seem to cause a decrease in the incidence of vaginal
delivery. While there are studies arguing that cesarean
section would reduce labor trauma due to high rates of
malpresentation and prematurity in twin pregnancies
and that there would not be a significant increase in
cesarean section operations as twin pregnancies consti-
tute only about 1% of all pregnancies, there are also
other studies claiming that recurrent cesarean section
rate would increase with the increase in maternal mortal-
ity and morbidity and longer hospitalization periods, and
that fetal morbidity and mortality rates would not be
higher by vaginal delivery in appropriate cases.[24] During
the study period, the our cesarean section rate in multi-
ple pregnancies was 90.7%. We associate the increased
rate of cesarean section with the referral of complicated
patients to our hospital as it is a tertiary center, the inten-
sity of patients who are anxious socio-culturally, and the
tendency of treatment pregnancies to delivery by cesare-

an section. In terms of indications, presentation anom-
alies were the most common cesarean section indication.
The locking risk of fetuses in non-vertex–vertex presen-
tation was reported 0.1% and its mortality rate was
reported 31%.[25] Our 41 (31.5%) cases delivered by
cesarean section due to recurrent cesarean section.

Conclusion
Twin pregnancies are characterized by the increased
feto-maternal risks. Therefore, both antenatal and intra-
partum management should be maintained diligently.

Conflicts of Interest: No conflicts declared.
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The effects of the association of placenta previa and
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İDİDİDİD

Özet: Plasenta previa ve plasenta akreta
birlikteli¤inin k›sa dönem maternal morbiditeye 
etkileri
Amaç: Bu çal›flmada plasenta previa (PP) ve plasenta akretan›n
(PA) tek bafl›na ve birlikteliklerinde k›sa dönem maternal morbidi-
teye etkilerini karfl›laflt›rmay› hedefledik. 

Yöntem: Üçüncü basamak referans merkezinde Ocak 2010 – Aral›k
2018 tarihleri aras›nda tan›s› konan PP, PA veya her ikisini birlikte
içeren plasenta previa akreta (PPA) hastalar›n›n verileri retrospektif
olarak analiz edildi. Hasta kay›tlar› yafl, gravida, parite, gestasyon
haftas›, geçirilmifl sezaryen, küretaj ve miyomektomi öyküsü, gebelik
komplikasyonlar›, plasenta lokasyonu, hastane ve yo¤un bak›m yat›-
fl›, hemoglobin düflüflü, kan ürünü transfüzyonlar›, kanama kontrolü
için yap›lan giriflimler, komplikasyonlar için 3 grup aras›nda karfl›lafl-
t›r›ld›. 

Bulgular: Toplam 192 hasta içerisinden alt› hasta, do¤umlar› bafl-
ka hastanelerde gerçekleflti¤i için çal›flma d›fl› b›rak›ld› ve 186 has-
tan›n verileri analiz edildi. Sadece PP olan 141 (%75.8) hasta, sa-
dece PA olan 9 (%4.8) hasta ve PPA olan 36 (%19.4) hasta mev-
cuttu. Eritrosit transfüzyonu PPA hastalar›nda, PP hastalar›ndan
anlaml› olarak daha yüksekti (p<0.001). Herhangi bir kan ürünü
transfüzyonu olas›l›¤› PP’de di¤er gruplara göre daha azd›. Yo¤un
bak›m yat›fl oran› PPA grubunda daha fazla iken, hastanede yat›fl
günü say›s› PP grubunda, PA (p=0.042) ve PPA gruplar›ndan
(p<0.001) anlaml› olarak daha düflüktü. Üriner komplikasyona PP
hastalar›nda daha az rastland›. PPA hastalar›nda histerektomi ora-
n›, PP ve PA hastalar›na göre daha fazla bulundu (p=0.004). 

Sonuç: PP ve PA’n›n tek bafl›na bulunmas›na göre birlikteliklerin-
de k›sa dönem maternal morbidite ve histerektomi oranlar› art-
maktad›r. 

Anahtar sözcükler: Plasenta previa, plasenta akreta, maternal mor-
bidite.
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Abstract

Objective: We aimed to compare the effects of placenta previa (PP)
and placenta accreta (PA) on the short-term maternal morbidity
alone and together. 

Methods: The data of the patients who were diagnosed with PP, PA
or placenta previa accreta (PPA) which includes both of them
between January 2010 and December 2018 in a tertiary reference
center were analyzed retrospectively. The records of the patients
were compared between 3 groups for age, gravida, parity, week of
gestation, previous cesarean section, history of curettage and
myomectomy, gestational complications, placental location, hospi-
talization at hospital and intensive care unit, decreased level of
hemoglobin, blood product transfusions, procedures to control
bleeding and complications.

Results: Six out of 192 patients were excluded from the study as they
delivered in other hospitals, and the data of 186 patients were ana-
lyzed. There were 141 (75.8%) patients with PP only, 9 (4.8%)
patients with PA only, and 36 (19.4%) patients with PPA. The ery-
throcyte transfusion was significantly higher in PPA patients than PP
patients (p<0.001). The possibility for the transfusion of any blood
product was lower in PP group than other groups. While the rate of
hospitalization at intensive care unit was higher in PPA group, the
number of hospitalization day at hospital was significantly lower in
PP group than PA (p=0.042) and PPA (p<0.001) groups. Urinary
complication was observed less in PP patients. The hysterectomy rate
was higher in PPA patients with than PP and PA patients (p=0.004). 

Conclusion: The rates of maternal morbidity and hysterectomy
increase when PP and PA are together compared to the cases where
they are alone. 

Keywords: Placenta previa, placenta accreta, maternal morbidity.
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Introduction
Placenta previa is the condition where placenta covers
cervical os, and it is defined in three types according to
how placenta covers cervical os: (1) in placenta previa
totalis, the placenta covers internal cervical os complete-
ly; (2) in placenta previa partialis, the placenta covers
internal cervical os partially; (3) in placenta previa mar-
ginalis, the placenta is associated with internal cervical
os, but it does not cover cervical os. The prevalence rates
of PP are reported between 0.35% and 0.6% in the lit-
erature.[1] The risk factors of PP are the uterine surgery,
maternal age above 35, history of recurrent miscarriage,
grand multiparity, infertility treatment and smoking.[2]

Placenta accreta (PA) is formed by the invasion of
placenta into myometrium in different grades in the
absence of decidua basalis. It is called accreta if the inva-
sion stays on decidual layer, increta if it reaches to
myometrium, and percreta if it reaches to serosa. PA is
one of the most common reasons for cesarean hysterec-
tomy.[3] While previous cesarean section is an important
risk factor for PA, it is also one of the reason for the
increased incidence of PA. PP increases PA risk as well.[4]

PP and PA can be seen usually in the patients with
the history of previous cesarean section together, and
the patients with placenta previa accreta (PPA) are the
ones with the highest risk in the accreta spectrum.[5] In
the case of PPA, placental tissue may increase morbidity
by moving towards the deep regions of pelvis and cover-
ing entire surgical site.[6] PA rates were reported between
1.18% and 9.3% in PP case series.[7,8] In a meta-analysis
where PP median prevalence was 0.56%, PPA preva-
lence was reported 0.07%.[9] It was reported that PPA
risk increased in line with the previous cesarean section
and it could reach up to 40% in PP patients who under-
go cesarean section for a third time.[10]

Hemorrhagic morbidity increases in PPA com-
pared to PP or PA, and there are few numbers of stud-
ies in the literature comparing PPA with PP[11] and
PA.[12] In our study, we aimed to compare the effects of
PP and PA alone and together with PPA on the short-
term maternal morbidity.

Methods
In this study, the data of the patients who were diag-
nosed with PP, PA or PPA which includes both of them
between January 2010 and December 2018 in a tertiary
reference center were analyzed retrospectively. The

study was conducted in accordance with the recent
updates of Helsinki Declaration and the Regulation of
Patient Rights after obtaining the approval of the ethics
committee (KU GOKAEK 2018/377). Considering the
retrospective nature of the study, informed consent step
was waived. The records of the patients were reviewed
in terms of age, gravida, parity, week of gestation, previ-
ous cesarean section, history of curettage and myomec-
tomy, gestational complications, placental location, hos-
pitalization at hospital and intensive care unit, decreased
level of hemoglobin, blood product transfusions, proce-
dures to control bleeding and complications. The data
of the patients were compared for 3 groups which were
PP, PA and PPA. All patients were evaluated by a peri-
natology specialist during antenatal period using ultra-
sonography and color Doppler examination. PP was
graded and classified according to the ultrasonography
findings. PA diagnosis was established during cesarean
section when placenta was removed piece by piece as
cleavage could not be found between uterine and pla-
centa and when placental bed was stitched to control the
bleeding or by histological confirmation when hysterec-
tomy was carried out. The increased placental lacunes,
the loss of hypoechoic retroplacental zone, disruption of
the line between bladder and uterine, increased subpla-
cental vascularity, irregular bridging vessels, and
reduced retroplacental myometrial thickness were con-
sidered as the findings consistent with PA in the antena-
tal ultrasonography. Magnetic resonance imaging (MRI)
was recommended for the patients with suspected diag-
nosis.

The primary objective of the study was to investigate
if there is any difference between PP, PA and PPA
groups or not in terms of short-term maternal morbidi-
ty, obstetric management and complication rates.

Statistical analysis

All statistical analyses were conducted by using IBM
SPSS for Windows version 20.0 (SPSS, Chicago, IL,
USA). Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to asses normality assumption. Constant
variables were presented as mean±standard deviation
depending on normal distribution or median (25–75th
percentile) (in case of the absence of normal distribu-
tion). Categorical variables were presented as number
(percentage). The constant variables between the
groups were compared by using one-way variance
analysis (ANOVA) and Kruskal-Wallis test. LSD test
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and Dunn test were used for multiple comparisons.
The correlation between two categorical variables
were evaluated by chi-square test. All statistical analy-
ses were done with the significance value of 5%, and
bilateral p-value <0.05 was considered statistically sig-
nificant.

Results
A total of 192 patients diagnosed with PP and/or PA
were found in the retrospective file screening. Six
patients were excluded from the study as they delivered
in other hospitals, and the data of 186 patients were
analyzed. There were 141 (75.8%) patients with PP
only, 9 (4.8%) patients with PA only, and 36 (19.4%)
patients with PPA (Fig. 1). The sub-group analyses of
PPA patients are shown in Table 1, and the demo-
graphic and clinical characteristics of the patients are
shown in Table 2. It was seen in the pairwise compar-
isons done for the variables with significant differences
between the groups that the ages of PP patients were
significantly lower than PPA patients (p=0.002).
Gravida number was significantly lower in PP patients
than PPA patients (p<0.001). Parity number was also
significantly lower in PP patients than PA patients
(p=0.005) and PPA patients (p<0.001). The number of
previous cesarean section was significantly lower in PP
patients than PA patients (p<0.001) and PPA patients
(p<0.001). The procedure duration was significantly
lower in PP patients than PPA patients (p<0.001)

The comparison of the morbidities by the groups is
presented in Table 3. As a result of the pairwise com-
parisons done for the variables with significant differ-
ences between the groups, it was found that erythrocyte
transfusion was significantly higher in PPA patients than
PP patients (p<0.001).The possibility for the transfusion

of any blood product was lower in PP group than other
groups. While the rate of hospitalization at intensive
care unit was higher in PPA group, the number of hos-
pitalization day at hospital was significantly lower in PP
group than PA (p=0.042) and PPA (p<0.001) groups.
Urinary complication was observed less in PP patients.
The hysterectomy rate was higher in PPA patients than
PP and PA patients (p=0.004).

Discussion
Bleeding and intraoperative and short-term postopera-
tive maternal complications can be seen more fre-
quently in PP and PA patients than the patients with-
out placental location and invasion anomaly. The pos-
sibility of both conditions being alone or together
increases with the rate of previous cesarean section. In
a meta-analysis, the authors found that the relative risk
increased 4.5 times with the previous cesarean section,
7.2 times with second cesarean section, and 44.9 with
fourth cesarean section for PP.[13] While PPA incidence

Table 1. The distribution of PPA sub-groups. 

PP sub-type n (%)
Total

Marginal Partial Total

PA sub-type n (%) Accreta 0 2 (8.3) 22 (91.7) 24 (100)

Increta 2 (50) 1 (25) 1 (25) 4 (100)

Percreta 0 0 8 (100) 8 (100)

Total 2 (100) 3 (100) 31 (100) 36 (100)

PA: placenta accreta; PP: placenta previa; PPA: placenta previa accreta.

Fig. 1. Distribution of patients by groups. PA: Placenta accreta; PP:
Placenta previa; PPA: Placenta previa accreta. 
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was reported 11% in patients who had PP and under-
went cesarean section once, it was 61% in PP patients
who had cesarean section for the third time. This risk
is 3% in the absence of cesarean section history.
However, the risk remains at 1% in the presence of 3
previous cesarean section without PP.[4] Miller et al.
reported PPA rates 4%, 14%, 23%, 35%, and 50% in
590 PP patients for 0, 1, 2, 3, and 4 previous cesarean
sections.[7] In our study, we found that age, gravida,
parity and increased cesarean section numbers were
risk factors for PPA. While Lachman et al.[14] found
advanced maternal age as a very important factor, Zaki
et al.[11] defined age and parity as less significant factors
than previous cesarean section. The curettage history
is also a significant factor for PA and PA incidence was
reported 36%, 58% and 70% for 0, 2 and 3 curettage
procedures, respectively.[15] However, we could not find
any difference between the groups in terms of curet-
tage history.

Usta et al. compared 325 PP patients with 22 PPA
patients in their study, and found that estimated blood
loss, need for transfusion and hospitalization were
higher in PPA patients.[8] In their study, hypogastric
artery ligation and hysterectomy were carried out only
in PPA patients. In the logistic regression analysis,
hypertension disease and previous cesarean section
were found as the factors that can predict PA develop-
ment. Another study found that postpartum bleeding
and hysterectomy were significantly higher in PPA
group than PP group.[11] Similarly, blood transfusion
and hospitalization duration were higher in PPA
group, but there were no difference in terms of perina-
tal outcomes and fetal weight. In a study investigating
hemorrhagic morbidity in PA patients, the authors
reported that the comorbidity of PP increased estimat-
ed blood loss and erythrocyte transfusion, and it
increased hysterectomy risk 2.7 times and hospitaliza-
tion at intensive care unit 3.3 times.[12]

Table 2. Demographic and clinical data of the patients. 

PP PA PPA
n=141 n=9 n=36 p-value

Age (median 25–75) (year) 31 (27–35) 36 (31–36.5) 35 (31–36) 0.001

Gravida 3 (2–4) 4 (3–5) 4 (3–5) <0.001

Parity 1 (0–2) 3 (2–3) 2 (2–2.7) <0.001

Week of gestation 35 (34–37) 37 (34–38) 36 (34–37.7) 0.591

Previous cesarean section 0 (0–1) 2 (2–2) 2 (1–2) <0.001

Previous curettage 21 (14.9%) 2 (22.2%) 7 (19.4%) 0.696

Previous myomectomy  3 (2.1%)

Gestational complication Preeclampsia 2 (1.4%)

Intrauterine growth restriction 1 (0.7%)

Chronic hypertension 2 (1.4%) 1 (2.8%)

Gestational diabetes 7 (5%) 1 (11.1%) 5 (13.9%)

Twin pregnancy 1 (0.7%) 1 (2.8%)

Morbid obesity 1 (2.8%)

Epilepsy 1 (2.8%)

In vitro fertilization pregnancy 10 (7.1%)

Type 1 diabetes 1 (11.1%)

Antenatal hemorrhage 65 (46.1%) 4 (11.1%)

Emergency cesarean section 66 (46.8%) 6 (16.7%)

Surgery duration (min) 60 (60–70) 90 (60–140) 127 (61–173) <0.001

PA: placenta accreta; PP: placenta previa; PPA: placenta previa accreta. Constant variables were presented as mean±standard deviation consistent with normal distribution and
those not consistent as median (25–75th percentile), and the categorical variables were presented as number (percentage).
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The mean blood loss in a pregnancy complicated
with PA is usually 2.5–3 liters.[16,17] The massive hemor-
rhage (≥5000 ml estimated blood loss) and massive trans-
fusion (≥10 units erythrocyte transfusion) were observed
more in PPA cases.[18] The presence of PP alone even in
the patients not within placenta accreta spectrum is an
independent factor increasing erythrocyte transfusion
and hysterectomy risks.[19]

PP sub-types also have different effects on hemor-
rhagic morbidity. Postpartum hemorrhage and hysterec-
tomy incidence were significantly higher in the patients
with total and partial PP than the patients with marginal
and low-lying PP.[20]

When PA diagnosis is established during antenatal
period, hemorrhagic morbidity may decrease significant-
ly. Ultrasonographic imaging and MRI to be carried out
by an experienced user are the important necessities to
achieve this objective.[21] A recent meta-analysis reported

the efficiency 90.9% for the ultrasonographic diagnosis
of PPA in specific units.[5] With the diagnosis established
before labor, a better blood product preparation can be
done, a better operation team can be established (i.e.
invasive radiology, compatible hybrid operating room,
obstetric anesthetist, urologist, gynecology oncologist,
vascular surgeon), ureter catheterization can be done and
planned cesarean section hysterectomy can be done to
detach placental without performing any intervention.[22]

Bailit et al. reported massive blood transfusion rate 33%
and hysterectomy rate 92% in morbid placental attach-
ment anomalies diagnosed prenatally.[23] In another
study, the authors reported transfusion rate 21% and
hysterectomy rate as low as 3.5% in PA patients.
However, only 8 patients received antenatal diagnosis in
this study.[2] The hysterectomy rates in our study were
33.3% for PA, and 50% for PPA which were similar to
the literature.[9] If the invasion grade of placenta proceeds

Table 3. Comparison of the morbidities by the groups. 

PP PA PPA
n=141 n=9 n=36 p-value

Preoperative hemoglobin  11.5+/-1.3 11.6+/-0.9 11.4+/-0.9 0.710

Postoperative hemoglobin 10.3+/-1.4 10+/-1.4 11.4+/-0.9 0.109

Hemoglobin decrease 1.1 (0.3–1.9) 1.4 (0.5–2.8) 1.6 (1–2.5) 0.138

Erythrocyte transfusion 2 (1–4) 2 (1–11) 4 (3–7) <0.001

Fresh frozen plasma transfusion 2 (2–4) 3 (2–7) 3 (2–4.2)

Full blood transfusion 1.5 (1–2) 1 (1–1) 2 (1.7–3.2)

Any transfusion 70 (49.6%) 7 (77.8%) 28 (77.8%) 0.003

Hospitalization at intensive care unit 14 (9.9%) 2 (22.2%) 13 (36.1%) 0.001

Intensive care days 1 (1–1) 1.5 (1–1.75) 1 (1–2)

Hospitalization days 4 (3–6) 6 (4.5–15.5) 6 (5–10) <0.001

Procedure Bakri balloon 10 (7.1%) 1 (2.8%)

Uterine artery ligation 8 (5.7%) 1 (11.1%) 1 (2.8%)

Hypogastric artery ligation 6 (4.3%) 1 (2.8%)

Hysterectomy 10 (7.1%) 3 (33.3%) 18 (50%)

Bakri balloon + uterine artery ligation 3 (2.1%) 2 (22.2%) 1 (2.8%)

Bakri balloon + hypogastric artery ligation 3 (2.1%) 1 (2.8%)

Hysterectomy + hypogastric artery ligation 1 (0.7%)

Urinary complication 6 (4.3%) 2 (22.2%) 9 (25%) 0.002

Bladder injury 5 (3.5%) 1 (11.1%) 8 (22.2%)

Ureter injury 1 (0.7%) 1 (11.1%) 1 (2.8%)

PA: placenta accreta; PP: placenta previa; PPA: placenta previa accreta. Constant variables were presented as mean±standard deviation consistent with normal distribution and
those not consistent as median (25–75th percentile), and the categorical variables were presented as number (percentage).
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up to percreta, hysterectomy rate may increase 3 times
more than accreta.[24]

Urinary system complication can be seen with a rate
of 16.8% in PA patients.[25] Bladder injury is usually seen
as a result of direct invasion of placenta to the bladder or
difficulties in cervix-bladder dissection, but ureter dam-
age may also be seen as a result of intense hemorrhage or
the loss of surgical planes. Ureteral stent application may
help to prevent the injury. It was shown that establishing
the diagnosis during antenatal period in PA patients
could prevent urinary system damage. In this study, with
regression analysis, it was concluded that antenatal diag-
nosis is a significant predictive marker to prevent urinary
system damage.[26]

In our study, we did not observe maternal mortality,
but the mortality rates associated with PA and PPA were
reported between 3% and 10% in the literature.[27] The
absence of mortality may be associated with the fact that
this study was conducted in a tertiary reference center,
easy access to blood products, obstetric anesthesia and
strong surgical team. Expert committees recommend the
management of PA and PPA cases in the centers of
excellence which offer multidisciplinary planning and
management opportunities in order to decrease morbid-
ity and mortality.[6,28,29]

The strength of the study is relatively high number
of patients, and the weaknesses of the study are the ret-
rospective design, the failure of generalizing results to
low risk patients as the study is conducted in a refer-
ence center for PP and PA, absence of objective crite-
ria for calculation of estimated blood loss and transfu-
sion decision.

Conclusion
In our study, PA and PPA possibilities increased
together with the increasing number of cesarean sec-
tion. We found that erythrocyte transfusion, transfu-
sion of any blood product, rate of hospitalization at
intensive care unit and total number of hospitalization
days were significantly higher in PPA patients than PP
patients. Hysterectomy rate was higher in PPA patients
than PP and PA groups. In conclusion, we concluded
that the association of previa and accreta increased
short-term maternal morbidity.

Conflicts of Interest: No conflicts declared.
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İDİDİD

Özet: Elaz›¤ ‹linde 2015–2020 y›llar› aras›nda meydana
gelen anne ölümlerinin de¤erlendirilmesi
Amaç: ‹limizde meydana gelen anne ölümleri ile bunlar› etkileyen
faktörlerin belirlenmesi. 
Yöntem: Ocak 2015 ile Haziran 2020 tarihleri aras›nda ilimizde
gerçekleflen maternal ölümler retrospektif olarak incelendi. ‹ncele-
me ‹l Sa¤l›k Müdürlü¤ü ‘Anne Ölüm Kay›t Formlar›’ verilerine ba-
k›larak yap›ld›. Ölüm sebebiyle ilgili ilave veri gereksinimi olan du-
rumlarda olgunun yak›nlar›, ba¤l› bulundu¤u aile hekimi, Adli T›p
Kurumu veya yerel yöneticiler ile temas kuruldu. Olgular›n yafl, gra-
vida, parite, abortus, do¤um flekli, do¤umun gerçekleflti¤i gebelik
haftas›, ölümün gerçekleflti¤i dönem ve do¤rudan, dolayl› ve tesadü-
fi nedenlerle gerçekleflen anne ölümleri kaydedildi. Alt› buçuk y›lda-
ki toplam canl› do¤umlar ve anne ölümleri temel al›narak maternal
mortalite oran›, 100.000 canl› do¤umdaki anne ölüm say›s› olarak
belirlendi. Verilerin istatistiksel de¤erlendirmesinde tan›mlay›c› ista-
tistik kullan›ld›. 
Bulgular: Elaz›¤’da 2015–2020 y›llar› aras›nda toplam 46.618 canl›
do¤um gerçekleflti. Do¤rudan ve dolayl› nedenlere ba¤l› anne ölüm-
lerinin say›s› 7 olup, anne ölüm oran› yüz binde 15.01 olarak tespit
edildi. Anne ölümlerinin do¤rudan nedenleri aras›nda, gebelikte hi-
pertansif hastal›klar (n=3, %42.8), pulmoner emboli (n=1, %14.3) ve
serebral tromboz (n=1, %14.3) oldu¤u belirlendi. Dolayl› anne
ölüm nedeni ise kalp hastal›klar› (n=2, %28.6) idi. Üç Gecikme Mo-
deli’ne göre s›n›fland›r›ld›¤›nda ilk gecikme modelinde 3 ölüm,
üçüncü gecikme modelinde 2 ölüm gerçekleflirken, ikinci gecikme
modeline ba¤l› anne ölümü izlenmedi¤i tespit edildi. 
Sonuç: Anne ölümleri ço¤u önlenebilir nedenlere ba¤l› geliflen ve
önemini koruyan önemli bir halk sa¤l›¤› problemidir. Anne ölüm-
lerinin azalt›lmas› için ölümlere katk›da bulunan faktörlerin far-
k›nda olunmal›d›r. 

Anahtar sözcükler: Anne ölüm oran›, do¤rudan nedenler, dolayl›
nedenler.
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Abstract

Objective: To determine the maternal deaths and the factors affect-
ing them in our city. 
Methods: The maternal deaths occurred in our city between January
2015 and June 2020 were reviewed retrospectively. The review was
conducted by checking “Maternal Death Registry Forms” of the
Provincial Directorate of Health. In cases where additional data relat-
ed with the cause of death were required, the relatives of the cases,
associated family practitioner, The Council of Forensic Medicine or
local authorities were contacted. The data of the cases including age,
gravida, parity, abortion, delivery type, week of gestation during
delivery, period of death and maternal deaths due to direct, indirect
and incidental causes were recorded. Based on total live births and
maternal deaths within 6.5 years, maternal mortality rate was found
as the maternal death number per 100,000 live births. Descriptive
statistics were used for the statistical analysis of the data.
Results: A total of 46.618 live births occurred between 2015 and 2020
in Elaz›¤. The number of maternal deaths due to direct and indirect
causes is 7, and maternal mortality rate was found 15.01/100,000.
Hypertensive diseases during pregnancy (n=3, 42.8%), pulmonary
embolism (n=1, 14.3%) and cerebral thrombosis (n=1, 14.3%) were
among the natural causes of maternal deaths. Indirect cause for
maternal death was cardiac diseases (n=2, 28.6%). When they were
categorized according to the Three Delays Model, there were 3 death
cases in the first delay model and 2 death cases in the third delay
model, but there was no maternal death in the second delay model. 
Conclusion: Maternal death is an significant public health issue
which develops due to the generally preventable causes and main-
tains its importance. The factors contributing to death should be
paid attention in order to decrease maternal death rates. 

Keywords: Maternal death rate, direct causes, indirect causes.
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Introduction
In 2017, approximately 295,000 women died during
pregnancy or delivery or after delivery in the worldwide.
Ninety-four percent of these deaths occurred in regions
with low socio-economic levels, and 98% of all maternal
deaths are associated with preventable causes.[1,2] The
complications during pregnancy and delivery are the
most important morbidity and mortality causes in fertile
women in the developing countries. Maternal death rate
(MDR) represents the obstetric risk, and it is also an
indicator of United Nations Millennium Development
Goals. MDR is the number of annual woman deaths per
100,000 live births within 42 days after the termination
of pregnancy or for any reason aggravated by or associ-
ated with pregnancy and its management (except acci-
dents or incidental causes).[1,3–6]

Pregnancy-related death is defined as the death of a
woman during pregnancy or within 42 days after the
termination of pregnancy regardless of death cause,
and it includes incidental causes as well as direct and
indirect maternal death causes.[3,4,6]

Maternal death is still a serious and common public
health issue in developing countries.[7] MDR is a good
indicator for the quality of healthcare.[8,9] It is important
to determine the causes of maternal deaths and delays
contributing to deaths in planning and offering health-
care services.

The objective of our study is to determine the caus-
es of maternal deaths and delay models in our region.

Methods
All maternal death cases occurred between January 2015
and June 2020 in all healthcare institutions affiliated with

Elaz›¤ Provincial Directorate of Health were reviewed
retrospectively in our study. The approval of local ethics
committee was obtained for the study from the Elaz›¤
Directorate of Public Health Services on 29.06.2020
(Ethics Committee Approval No.: E.483). The review
was conducted by checking the data of “Maternal Death
Registry Forms”. In cases where additional data related
with the cause of death were required, the relatives of the
cases, associated family practitioner, The Council of
Forensic Medicine or local authorities were contacted.
The data of the cases including age, gravida, parity, abor-
tion, delivery type, week of gestation during delivery,
period of death and maternal deaths due to direct, indi-
rect and incidental causes were recorded. Based on total
live births and maternal deaths within 6.5 years, mater-
nal mortality rate was found as the maternal death num-
ber per 100,000 live births. 

SPSS 22.0 statistics software (SPSS Inc., Chicago, IL,
USA) and the descriptive statistics were used to evaluate
the data.

Results
There were 9 maternal deaths in total between January
2015 and June 2020 in Elaz›¤. Total live birth number is
46.618 within these 6.5 years. When direct and indirect
maternal death causes were evaluated, the MDR was
found 15.01/100,000 (Table 1). Incidental causes were
not included in this rate.

When the cases were reviewed, it was found that mean
maternal age was 33.6±3.15 (range: 28.5–38) years, week
of gestation during delivery was 34.2±5.26 (range: 26–40)
weeks, gravida was 3.3±1.38 (range: 2–5), living children
were 2.6±1.27 (range 1–4), parity was 2.4±1.61 (range:
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Table 1. The distribution of maternal death causes between 2015 and 2020 in Elaz›¤. 

Number of Death during Death after Direct and indirect  Incidental Total Maternal  
live births  pregnancy  delivery  death causes  death cause  deaths  death rate 

Year (number) (number) (number) (number) (number) (number) (/100,000)

2015 8916 - - - - - -

2016 8762 - - - - - -

2017 8719 - 3 2 1 3 22.9

2018 8332 - 2 2 0 2 24

2019 7955 - 2 2 0 2 25.1

2020 (First 6 months) 3934 1 1 1 1 2 25.2

Total 46,618 1 8 7 2 9 15.01



1–5), abortion was 0.6±0.53 (range: 0–1) and the time of
death after delivery was 16.1±14.02 (range: 1–36) days
(Table 2). Four cases delivered by cesarean section, 2
cases delivered vaginally and one case died after abortion.

Seven (77.8%) of 9 maternal deaths were due to
direct or indirect causes, and 2 (22.2%) of them were
due to incidental causes (Table 1). One case died at the
second trimester of pregnancy due to earthquake, one
case died at a traffic accident after delivery, 6 cases died
after delivery and one case died after abortion. All moth-
ers died due to direct or indirect causes delivered at hos-
pital, and the case who underwent abortion was under
treatment at hospital.

In our study, hypertensive diseases seen during preg-
nancy (n=3, 42.8%) were the most common direct caus-
es of maternal death, which was followed by pulmonary
embolism (n=1, 14.3%) and cerebral thrombosis (n=1,
14.3%). Cardiac diseases were found as the indirect death
cause (n=2, 28.6%). The incidental causes of maternal
deaths among pregnancy-related deaths are traffic acci-
dents (n=1, 11.1%), and earthquake (n=1, 11.1%); how-
ever, these data were not included in maternal death rates
(Table 3).

The percentages of direct, indirect and incidental
causes for maternal deaths are shown in Fig. 1.

“Three Delays Model” was recommended by the
World Health Organization (WHO).[10] When they
were categorized according to the recommendation of
WHO, there were 3 death cases in the first delay model
and 2 death cases in the third delay model. There was no
maternal death in the second delay model. No delay was

observed in 4 cases. Also, there was no delay in the inci-
dental deaths (n=2). 

Discussion
Maternal death is a significant indicator of woman
health in both developed and developing countries.[11]

In the entire world, about 86% of maternal deaths in
2017 occurred in Sub-Saharan Africa (196,000) and
South Africa (58,000). While MDR was 542 per
100,000 live births in Sub-Saharan Africa in 2017, this
rate was between 6 and 11 in the countries with high
income levels. Although a reduction of 75% in the rate
was aimed from 1990 to 2015 by United Nations
Millennium Development Goals, the goal could not be
achieved with only a reduction of 45% until today.[12] If
the current progress does not change despite all the
measures taken and the efforts made, the world will
stay about 1 million lives behind this goal by the year
2030.[1]
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Table 2. The obstetric characteristics of mothers died between 2015
and 2020 in Elaz›¤.

Characteristics Min. Max. Mean±SD

Age (year) 28.5 38 33.6±3.15

Week of gestation during delivery (week) 26 40 34.2±5.26

Gravida (number) 2 5 3.3±1.38

Living child (number) 1 4 2.6±1.27

Parity (number) 1 5 2.4±1.61

Abortion (number) 0 1 0.6±0.53

Time of death (day) 1.00 36.00 16.1±14.02

Table 3. The distribution of the causes of all maternal deaths between 2015 and 2020 in Elaz›¤. 

Pregnancy-related deaths Maternal deaths  
Cause of death n (%) (%)

Direct causes of death

Hypertensive diseases during pregnancy 3 33.4 42.8

Pulmonary embolism 1 11.1 14.3

Cerebral thrombosis 1 11.1 14.3

Obstetric hemorrhage - - -

Indirect causes of death

Cardiac disease 2 22.2 28.6

Incidental causes of death

Traffic accident 1 11.1 0

Earthquake 1 11.1 0

Total 9 100 100
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According to the Maternal Death Data System used
for the Program of Tracking Maternal Deaths in
Turkey, MDR in Turkey was reported to decrease to
13.6/100,000 in 2018 from 16.4/100,000 in 2010. In our
study, we found MDR 15.01/100,000 in Elaz›¤, which
was above the average in Turkey. The data of 2019 and
2020 had not been published by Turkish Statistical
Institute yet during the study period.[13,14]

The maternal deaths are categorized according to
the causes and delay models recommended by WHO.[10]

Accordingly, the direct maternal deaths are those caused
by the obstetrics complications or any treatments during
pregnancy, delivery or postpartum period which is the
first 42 days after delivery, and the indirect maternal
deaths are those caused by non-obstetric reasons due to
a disease or diseases developing during pregnancy or
already existing before delivery but exacerbated by the
physiological effects of pregnancy. The incidental
deaths are those occurring during pregnancy, delivery or
within 42 days after delivery and not related with any
direct or indirect obstetric reasons (not related with any
effects of pregnancy) (i.e. accidents, suicide, poisoning
etc.).

When evaluating the maternal deaths, individual,
social and healthcare service factors that contribute
deaths should also be taken into consideration as well as
medical reasons. Three Delays Model developed for this
purpose categorizes the delays causing maternal deaths in
three groups as below:

Delay Model 1: The delay in decision to seek health-
care service for any reason

Delay Model 2: The delay in reaching a convenient
medical facility for any reason

Delay Model 3: The delay in receiving adequate
medical care in the healthcare institution for any reason. 

When we evaluated the maternal deaths occurred in
our city according to the Three Delays Model, we found
that there were delays in 71.4% of the maternal deaths.
Of these cases, 42.9% belong to Delay Model 1 and
28.5% belong to Delay Model 3. There was no case in
Delay Model 2 in the last 7 years in region (Table 4).
Three mothers who died were referred to our hospital
from the healthcare institutions in the districts via 112
emergency medical service. The results show that the
mothers reach health facilities in a fast, healthy and safe
way by ambulances particularly in rural areas by means of
the services offered by 112 Emergency Medical Services.

A large-scale study involving the years 2003 and 2009
reported that about 73% of the maternal deaths in the
world occurred due to direct causes and 27.5% by indi-
rect causes. Hemorrhage is the most common direct rea-
son for maternal deaths in the world with a rate of
27.1%. More than one-third of the hemorrhage-related
deaths occurred at the end of delivery. Hypertension is
the second most common direct cause for maternal
deaths with a rate of 14%. The other common direct
causes of maternal deaths are sepsis (10.7%), abortion
(7.9%), and embolism and other direct causes (12.8%).[5]

Fig. 1. The causes of pregnancy-related deaths between 2015 and 2020 in Elaz›¤.



The most common indirect cause of maternal deaths is
cardiac diseases.[4,8]

According to the report of National Maternal Death
Study, 58.4% of the pregnancy-related maternal deaths
occurred in Turkey in 2005 were due to direct causes,
15.8% due to indirect causes, 2.4% due to pregnancy-
related but unknown causes, and 23.2% due to inciden-
tal causes. While MDR due to direct causes was 78.8%,
it was 21.2% for indirect causes. It was reported that the
direct causes of maternal deaths in Turkey were antepar-
tum, intrapartum and postpartum hemorrhage with a
rate of 24.9%, hypertensive diseases during pregnancy
with a rate of 18.4%, infection with a rate of 4.6%, and
other causes with a rate of 15.7% in total such as
embolism, surgical complications and uterine rupture. It
was reported that circulatory system diseases were the
most common indirect cause of maternal deaths with a
rate of 47.8%, and the traffic accidents were the most
common incidental cause of maternal deaths with a rate
of 47.1%.[4]

In our study, we found that 77.8% of maternal deaths
occurred due to direct (n=5) or indirect (n=2) causes, and
22.2% (n=2) of them occurred due to incidental causes.
The most common direct cause of maternal deaths was
hypertensive diseases during pregnancy (n=3, 42.8%)
followed by pulmonary embolism (n=1, 14.3%) and
cerebral thrombosis (n=1, 14.3%). The indirect cause of
maternal deaths was cardiac diseases (n=1, 28.6%). MDR
which has been associated with pregnancy directly and
indirectly in the last 6.5 years (n=1, 15.01%) was found
lower (n=12, 18.6%) than the rate found by Kavak et al.
in their study conducted in the same region.[15] Also, the
maternal death rate associated with obstetric hemor-
rhage was 25% in that study while we did not observe

any maternal death associated with hemorrhage at the
end of delivery in our study. The incidental causes of
maternal deaths in our study were traffic accident and
earthquake. Pregnancy-related hypertension complica-
tions which we can refer to as “silent enemy” has been
the primary cause of maternal death in our region
(41.7% vs. 42.8% in our study).

The most common cause of maternal deaths in the
world are obstetric hemorrhage, and they usually devel-
op within the first two days after delivery.[2,4,5,16,17] There
was no maternal death related with obstetric hemor-
rhage in our study. This shows that the experience of
healthcare professionals in our region has increased, the
healthcare institutions are in adequate number and
equipped, and there is few or no delay in reaching
healthcare facilities.

Hypertensive diseases during pregnancy are the
leading cause of maternal death in developed countries.
On the other hand, hypertensive diseases during preg-
nancy are the most common cause of maternal death
after hemorrhage.[5,16] Kavak et al.[15] reported in their
study conducted on maternal deaths in Elaz›¤ between
2007 and 2013 that the hypertensive diseases during
pregnancy (n=5, 41.7%) were the most common direct
cause of maternal deaths. Similar to the study of Kavak
et al.,[15] we found that the hypertensive diseases during
pregnancy (n=3, 4.8%) were the most common direct
cause of maternal deaths, and its contribution to MDR
has not changed despite the seven years that has passed.
Although there are screening methods for preeclamp-
sia prediction, the power of screening is not still suffi-
cient. Hypertensive diseases during pregnancy should
be explained well to healthcare professionals by on-
the-job trainings and pregnant women by educational
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Table 4. The delay models of maternal deaths between 2015 and 2020 in Elaz›¤. 

Maternal death  1st Delay Model  2nd Delay Model  3rd Delay Model  No Delay Model  
Year (number) (number) (number) (number) (number)

2015 - - - - -

2016 - - - - -

2017 3 - - 1 2

2018 2 2 - - -

2019 2 - - 1 1

2020 2 1 - - 1

Total 9 3 - 2 4



sessions, the awareness of pregnant women should be
raised and early diagnosis should be ensured.
Appropriate pregnant women should be informed by
determining delivery time in advance in order to pre-
vent potential delays, and healthcare professionals
should be informed by on-the-job trainings about
hypertensive diseases during pregnancy, obstetric
hypertensive emergencies and treatment protocols and
MgSO4 treatment. 

The studies conducted showed that advanced mater-
nal age (>35 years old), increase in the number of parity
or abortion and socio-economic level are associated with
maternal mortality and morbidity.[18,19] The women in
underdeveloped countries have more pregnancies than
the women in developed countries,[20] and therefore, they
have higher life-long death risk due to pregnancy.[1] The
life-long maternal death risk of a woman is the probabil-
ity of death of a 15-year-old woman due to motherhood.
This rate is 1/5400 in the countries with high income
levels while it is 1/45 in the countries with low income
levels.[1,4]

In our study, 14.3% of the cases (n=1) were 35 years
old and above and 14.3% of them were grand multi-
parous (pregnancy for more than 5 times, n=1). Thirty-
five-year-old case died due to the middle cerebral artery
thrombosis. The grand multiparous case died due to the
eclampsia-related intracranial hemorrhage. The death of
one case after abortion was not due to abortion compli-
cations but acute coronary syndrome, which is one of the
indirect causes of maternal death. We observed that
advanced maternal age and high parity may have an
effect on maternal death.

The rates of pregnancy and labor complications in
teenage girls between 10 and 19 years old are higher
than the women between 20 and 24 years old, and the
maternal mortality risk is the highest in the teenage girls
younger than 15 years old.[21,22] In our study, we found
that there was no maternal death among women
younger than 20 years old between 2015 and 2020.

Most of maternal deaths occur between third
trimester and the first week after the termination of
pregnancy, and its incidence is very high particularly
during the first two days after delivery.[4,23] In our study,
the mean period for maternal deaths is 16±14.1 (range:
1–36) days after delivery, and one mother died at post-
partum 6th hour.

Conclusion
Maternal deaths due to preventable causes have been
observed at a high rate. The delays in the management of
patients still have a high frequency. A preventive plan is
needed in our region for the hypertensive diseases seen
during pregnancy. Determining the causes of and delays
in maternal deaths would provide great contributions to
the planning of healthcare services in future.

Conflicts of Interest: No conflicts declared.

References
1. Trends in maternal mortality: 2000 to 2017. Estimates by

WHO, UNICEF, UNFPA, the World Bank Group and the
United Nations Population Division. [Internet]. Geneva:
World Health Organization; 2019. [updated 2019 Sept; cited
2020 Feb 05]. Available from: https://data.unicef.org/
resources/trends-maternal-mortality-2000-2017/

2. Ronsmans C, Graham WJ; Lancet Maternal Survival Series
Steering Group. Maternal mortality: who, when, where, and
why. Lancet 2006;368:1189–2000. [PubMed] [CrossRef]

3. WHO. Maternal mortality ratio (per 100,000 live births).
[Internet]. Geneva: World Health Organization; 2019. [cited
2020 Jan 14]. Available from: https://www.who.int/healthin-
fo/statistics/indmaternalmortality/en/ 

4. Hacettepe University Institute of Population Studies.
Reproductive Health Programme. Turkey National Maternal
Mortality Study, 2005. Main report. [Internet]. Ankara: Ministry
of Health, General Directorate of Mother and Child Health and
Family Planning and Delegation of European Commission to
Turkey; 2006. [cited 2020 Jan 23]. Available from: http://www.
hips.hacettepe.edu.tr/eng/maternal_mortality/NNMS-
2005_main_report.pdf 

5. Say L, Chou D, Gemmill A, Tuncalp O, Moller AB, Daniels
JD, et al. Global causes of maternal death: a WHO systematic
analysis. Lancet Global Health 2014;2:e323–e33. [PubMed]
[CrossRef]

6. Maternal mortality. Maternal mortality declined by 38 per
cent between 2000 and 2017. [Internet]. New York, NY:
UNICEF; 2019. [updated 2019 Sept; cited 2020 Apr 11].
Available from: https://data.unicef.org/topic/maternal-health/
maternal-mortality/ 

7. Brown G, Allen L, Torkelson A. Direct patient interventions
that can reduce maternal mortality in developing countries:a
systematic review. Fam Med 2013;45:550–7. [PubMed]

8. Üstün YE, Celen S, Ozcan A, Sanisoglu S, Karaahmetoglu S,
Gül R, et al. Maternal mortality from cardiac disease in
Turkey: a population-based study. J Matern Fetal Neonatal
Med 2012;25:2451–3. [PubMed] [CrossRef]

9. Schutte JM, Steegers EAP, Schuitemaker NWE, Santema JG,
de Boer K, Pel M, et al.; Netherlands Maternal Mortality
Committee. Rise in maternal mortality in the Netherlands.
BJOG. 2010;117:399–406. [PubMed] [CrossRef]

Perinatal Journal

Batmaz ‹ et al.

188

http://www.ncbi.nlm.nih.gov/pubmed/17011946
http://dx.doi.org/10.1016/S0140-6736(06)69380-X
http://www.ncbi.nlm.nih.gov/pubmed/25103301
http://dx.doi.org/10.1016/S2214-109X(14)70227-X
http://www.ncbi.nlm.nih.gov/pubmed/24129867
http://www.ncbi.nlm.nih.gov/pubmed/22708590
http://dx.doi.org/10.3109/14767058.2012.703719
http://www.ncbi.nlm.nih.gov/pubmed/19943828
http://dx.doi.org/10.1111/j.1471-0528.2009.02382.x


10. WHO. Beyond the numbers: reviewing maternal deaths and
complications to make pregnancy safer. [Internet]. Geneva:
World Health Organization; 2004. [cited 2020 Feb 19].
Available from: https://apps.who.int/iris/handle/10665/42984 

11. Høj L, da Silva D, Hedegaard K, Sandstrom A, Aaby P.
Maternal mortality: only 42 days? Br J Obstet Gynaecol 2003;
110:995–1000. [PubMed] [CrossRef]

12. Trends in maternal mortality: 1990 to 2013. Estimates by
WHO, UNICEF, UNFPA, the World Bank Group and the
United Nations Population Division. [Internet]. Geneva:
World Health Organization; 2014. [cited 2020 Feb 26].
Available from: https://www.who.int/reproductivehealth/
publications/monitoring/maternal-mortality-2013/en/

13. TU‹K. Dünya Nüfus Günü, 2020. TU‹K Haber Bülteni, Say›:
33707. [Internet]. Ankara: TÜ‹K. [cited 2020 Jul 16]. Available
from: http://www.tuik.gov.tr/PreHaberBultenleri.do?id=
33707 

14. Türkiye Cumhuriyeti Sa¤l›k Bakanl›¤›. Sa¤l›k ‹statistikleri
Y›ll›¤› 2018. [Internet]. Ankara: T.C. Sa¤l›k Bakanl›¤›. [cited
2020 Mar 25]. Available from: https://www.saglik.gov.tr/
TR,62400/saglik-istatistikleri-yilligi-2018-yayinlanmistir.html

15. Kavak SB, Kavak EC, Demirel I, Turkoglu A, Akkus IH, Ilhan
R, et al. Evaluation of maternal mortality cases in the province
of Elazig, Turkey, 2007–2013: a retrospective study. Glob J
Health Sci 2015;7:188–93. [PubMed] [CrossRef]

16. Khan KS, Wojdyla D, Say L, Gulmezoglu AM, Van Look PF.
WHO systematic review of causes of maternal deaths: a system-
atic review. Lancet 2006;367:1066–74. [PubMed] [CrossRef]

17. Shayan NA, Özcebe H. Maternal mortality: a comparison of
Afghanistan and its neighboring countries. [Article in Turkish]
Türkiye Halk Sa¤l›¤› Dergisi 2017;15:222–32. [CrossRef]

18. Atrash HK, Koonin LM, Lawson HW, Faranks AL, Smith JC.
Maternal mortality in the United States, 1979–1986. Obstet
Gynecol 1990;76:1055–90. [PubMed]

19. Högberg U, Innala E, Sandström A. Maternal mortality in
Sweden, 1980–1988. Obstet Gynecol 1994;84(2):240–4.
[PubMed]

20. United Nations, Department of Economic and Social Affairs,
Population Division. World population prospects 2019:
Highlights (ST/ESA/SER.A/423). [Internet]. New York, NY:
UN; 2019. [cited 2020 Feb 04]. Available from: https://
population.un.org/wpp/Publications/Files/WPP2019_High
lights.pdf 

21. Ganchimeg T, Ota E, Morisaki N, Laopaiboon M,
Lumbiganon P, Zhang J, et al.; WHO Multicountry Survey on
Maternal Newborn Health Research Network. Pregnancy and
childbirth outcomes among adolescent mothers: a World
Health Organization multicountry study. BJOG 2014;121
Suppl 1:40–8. [PubMed] [CrossRef]

22. Althabe F, Moore JL, Gibbons L, Berrueta M, Goudar SS,
Chomba E, et al. Adverse maternal and perinatal outcomes in
adolescent pregnancies: The Global Network’s Maternal
Newborn Health Registry study. Reprod Health 2015;
12(Suppl 2):S8. [PubMed] [CrossRef]

23. Li XF, Fortney JA, Kotelchuck M, Glover LH. The postpar-
tum period: the key to maternal mortality. Int J Gynaecol
Obstet 1996;54:1–10. [PubMed] [CrossRef]

Volume 28 | Issue 3 | December 2020

The assessment of maternal deaths between 2015 and 2020 in Elaz›¤, Turkey

189

Bu makalenin kullan›m izni Creative Commons Attribution-NoCommercial-NoDerivs 3.0 Unported (CC BY-NC-ND3.0) lisans› arac›l›¤›yla bedelsiz
sunulmaktad›r. / This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported (CC BY-NC-ND3.0)
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/3.0/ or send a letter to Creative Commons, PO Box 1866,
Mountain View, CA 94042, USA.

http://www.ncbi.nlm.nih.gov/pubmed/14592584
http://dx.doi.org/10.1016/s1470-0328(03)03907-7
http://www.ncbi.nlm.nih.gov/pubmed/25560363
http://dx.doi.org/10.5539/gjhs.v7n1p188
http://www.ncbi.nlm.nih.gov/pubmed/16581405
http://dx.doi.org/10.1016/S0140-6736(06)68397-9
http://dx.doi.org/10.20518/tjph.375355
http://www.ncbi.nlm.nih.gov/pubmed/2234713.
http://www.ncbi.nlm.nih.gov/pubmed/8041538.
http://www.ncbi.nlm.nih.gov/pubmed/24641534
http://dx.doi.org/10.1111/1471-0528.12630
http://www.ncbi.nlm.nih.gov/pubmed/26063350
http://dx.doi.org/10.1186/1742-4755-12-S2-S8
http://www.ncbi.nlm.nih.gov/pubmed/8842811
http://dx.doi.org/10.1016/0020-7292(96)02667-7


The importance of C-reactive protein and procalcitonin
in the diagnosis of chorioamnionitis in the cases with

preterm premature rupture of membranes
Cuma Tafl›n , Ayhan Coflkun

Perinatology Divison, Department of Gynecology & Obstetrics, Faculty of Medicine, Mersin University, Mersin

İDİD

Introduction
The preterm premature rupture of membranes
(PPROM) is the rupture of amniotic membrane without
the development of uterine contraction before 37 weeks

of gestation. PPROM is one of the most common severe
gestational complications and it is seen in about 3% of all
pregnancies.[1] The primary goal in its management is to
prevent preterm labor and to reduce complications that

Özet: Preterm erken membran rüptürü olan olgularda
koryoamniyonit tan›s›nda C-reaktif protein ve
prokalsitonin önemi
Amaç: Amac›m›z preterm erken membran rüptürü (PEMR) tan›-
s› ile klini¤imize yatan hastalardan klinik koryoamniyonit geliflen
ve geliflmeyen olgular›n klinik biyokimyasal belirteçlerini karfl›lafl-
t›rmakt›r. Bu amaçla klinik koryoamniyonit tan›s›nda enfeksiyon
belirteçlerinin ortalama de¤erlerinin anlaml›l›k düzeyi, duyarl›l›k-
özgüllükleri ve ayr›ca bu belirteçlerin birbirleri ile olan korelas-
yonlar› araflt›r›ld›. 
Yöntem: Çal›flmaya Mersin Üniversitesi T›p Fakültesi Kad›n Has-
tal›klar› ve Do¤um Klini¤ine PEMR ön tan›s› ile yat›r›larak takip ve
tedavi edilen 81 tekil gebeli¤i olan olgular al›nd›. Klinik koryoamni-
yonit geliflen olgular ve geliflmeyen 48 hastan›n de¤erleri karfl›laflt›-
r›ld›. 
Bulgular: Koryoamniyonit tan›s› alan olgular›n do¤um s›ras›ndaki
WBC, CRP ve prokalsitonin ortalamas› ve yat›fl s›ras›ndaki prokal-
sitonin ortalama de¤eri koryoamniyonit tan›s› almayan gruptan an-
laml› olarak daha yüksekti. 
Sonuç: PEMR tan›s› ile takip edilen olgularda hasta yat›fl›ndaki
prokalsitonin ve do¤um zaman›ndaki WBC, serum CRP ve pro-
kalsitoninin klinik koryoamniyonit olgular›nda önemli oldu¤u gö-
rüldü. Çal›flmam›zdan bu enfeksiyon belirteçlerinin sadece hasta-
n›n yat›fl› s›ras›nda de¤il hasta takibinde de düzenli aral›klarla ba-
k›larak koryoamniyonitin erken tan›s›nda kullan›labilece¤i (özel-
likle prokalsitonin) sonucuna var›ld›. 

Anahtar sözcükler: Preterm erken membran rüptürü (PEMR),
CRP, prokalsitonin.
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Abstract

Objective: Our aim is to compare the clinical biochemical markers
of the cases who developed and did not develop clinical chorioam-
nionitis among those hospitalized in our clinic with the diagnosis of
preterm premature rupture of membranes (PPROM). For that pur-
pose, we investigated the significance levels of mean values, sensitiv-
ity and specificity levels of the infection markers and also their corre-
lations with each other in the diagnosis of clinical chorioamnionitis. 
Methods: Eighty-one cases with singleton pregnancy who were hos-
pitalized with the pre-diagnosis of PPROM and followed up and
treated in the Clinic of Gynecology and Obstetrics of the Faculty of
Medicine at Mersin University were included in the study. The val-
ues of 48 cases who developed and did not develop clinical chorioam-
nionitis were compared.
Results: The mean WBC, CRP and procalcitonin values at labor and
mean procalcitonin values at hospitalization were significantly higher
in the cases diagnosed with chorioamnionitis than the cases without
chorioamnionitis diagnosis. 
Conclusion: We found out that the procalcitonin values at hospital-
ization and WBC, serum CRP and procalcitonin values at labor in
the cases followed up with the diagnosis of PPROM were significant
in clinical chorioamnionitis cases. We concluded in our study that
these infection markers (procalcitonin in particular) can be used in
the early diagnosis of chorioamnionitis by not checking at hospital-
ization only but also in the follow-ups of the patients regularly. 

Keywords: Preterm premature rupture of membranes (PPROM),
CRP, procalcitonin.
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will develop during follow-up. Extending the week of
gestation by preventing preterm labor is the basic
method of reducing prematurity-related complica-
tions.[2,3] While about 15–25% of the pregnant women
with PPROM have infection symptoms at prepartum
period, about 15–20% of them have clinical infection
symptoms at postpartum period.[4,5] The patients with
PPROM are followed up until 34 weeks of gestation or
displaying clinical symptoms.[6] Any delay in the diagno-
sis and treatment of chorioamnionitis during patient fol-
low-up leads to the development of infection which then
results in the maternal and neonatal inflammatory
response, fetal hypoxia and increased cerebral palsy
risk.[7] Therefore, it is very important to detect the pres-
ence of chorioamnionitis early in pregnancies complicat-
ed with PPROM in order to manage pregnancy follow-
up and prevent developing complications.

Today, there is no test that can diagnose chorioam-
nionitis accurately. The clinical infection indications
such as tachycardia, increased body temperature and
fundal sensitivity in chorioamnionitis patients are not
specific to this disease.[8] Although some indications were
investigated in previous studies, none of them were
shown to be accurate enough.[9,10] The parameters studies
the most for the prediction of chorioamnionitis in the
patients with PPROM are white blood cells (WBC), glu-
cose in the amniotic fluid, maternal serum C-reactive
protein (CRP), interleukin-6 (IL-6) and procalci-
tonin.[11,12] Due to being non-specific and the changes in
gestational physiology, these parameters have limited
potential in the diagnosis of chorioamnionitis.

Our aim in this study is to compare the clinical bio-
chemical markers of the cases who developed and did
not develop clinical chorioamnionitis among those
hospitalized in our clinic with the diagnosis of preterm
premature rupture of membranes. For that purpose,
we investigated the significance levels of mean values,
sensitivity and specificity levels of the infection mark-
ers and also their correlations with each other in the
diagnosis of clinical chorioamnionitis.

Methods
Eighty-one cases with singleton pregnancy who were
followed up and treated by hospitalizing with the pre-
diagnosis of PPROM at the Clinic of Gynecology and
Obstetrics, Faculty of Medicine, Mersin University

between January 1, 2010 and December 31, 2019 were
included in our study. Written approval was obtained for
the study from the Medical Ethics Committee of the
Faculty of Medicine, Mersin University (22.01.2020, no:
11664). The weeks of gestation of the cases determined
by their last menstrual period or first-trimester ultra-
sound examination varied between 24 and 34. The
patients who had fetal anomaly, risk factors for preterm
labor (twin pregnancies, preterm labor or cerclage histo-
ry etc.), gestational diabetes mellitus, gestational hyper-
tension, heart disease, ablatio placentae or placenta pre-
via in their current pregnancy were excluded from the
study. Blood biochemistry, hemogram, full urine analy-
sis, urine culture and cervical culture by sterile speculum
examination were taken from the patients. For beta-
group streptococcus prophylaxis, all cases were adminis-
tered 2 g ampicillin (IV) every 6 hours for 48 hours, 1 g
(PO) azithromycin once, and 500 mg amoxicillin (PO)
every 8 hours for the following 5 days. The cases were
also administered betamethasone for fetal lung matura-
tion and magnesium sulphate infusion for neuroprotec-
tive purposes under 32 weeks. The cases were checked
for their body temperature, pulse and blood pressure
four times a day during the follow-up. In addition, their
daily WBC levels, maternal serum CRP with 3-day
intervals and weekly procalcitonin levels were checked
(during follow-up, clinical or laboratory values were
checked more frequently in suspicious conditions in
terms of chorioamnionitis). Thirty-three cases who were
found to have fever ( >37.8 °C), vaginal discharge, mater-
nal tachycardia (>100 beat/min) and fetal tachycardia
(>160 beat/min), abdominal pain, uterine sensitivity and
leukocytosis in the follow-up were diagnosed with clini-
cal chorioamnionitis, and included in “Group 1”. Forty-
eight cases who did not develop clinical chorioamnioni-
tis and delivered after 34 weeks of gestation were includ-
ed in “Group 2”. The data of all groups were analyzed by
using SPSS version 18.0 (IBM, Armonk, NY, USA). All
data were presented as mean±SD or number (percent-
age). Student’s t-test, Mann-Whitney U test and ROC
test were used to compare the mean±SD, frequency and
prediction values of the data of both groups. Two-way
p<0.05 value was considered statistically significant.

Results
A total of 81 cases diagnosed with PPROM were includ-
ed in our study. The clinical chorioamnionitis developed
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in 33 (40.7%) of the cases during follow-up. The char-
acteristics of 33 cases diagnosed with clinical chorioam-
nionitis (Group 1) and 48 cases not diagnosed with clin-
ical chorioamnionitis (Group 2) are shown in Table 1.

The ages and weeks of gestation of the cases in both
groups were similar (p values were 0.88 and 0.88, respec-
tively). The mean procalcitonin values of the cases in
Group 1 with chorioamnionitis diagnosis at hospitaliza-
tion were significantly higher than the group not diag-
nosed with chorioamnionitis. Although WBC, neu-
trophil, lymphocyte count and maternal serum CRP val-
ues of the cases in Group 1 at hospitalization were high-
er than the cases in Group 2, the difference was not sta-
tistically significant. The mean WBC, CRP and procal-
citonin values at labor in the group diagnosed with
chorioamnionitis were higher than the other group.
There was no significantly difference between the groups
in terms of fetal serum CRP and fetal WBC values.

Sensitivity and specificity of the infection markers in
cases diagnosed with chorioamnionitis are shown in
Table 2. The marker with the highest sensitivity for

chorioamnionitis diagnosis was the maternal serum
CRP at hospitalization and procalcitonin level at labor
(69%) and the marker with the highest specificity for
chorioamnionitis diagnosis was procalcitonin level at
labor (84%) while the parameter with the highest nega-
tive predictive value was maternal serum CRP value at
hospitalization (92%).

Discussion
Although the early diagnosis criteria of chorioamnionitis
in PPROM cases is a controversial topic, establishing the
diagnosis of chorioamnionitis early and to initiate the
treatment early are very important in terms of reducing
maternal and fetal complications. PPROM is responsible
for 30% of preterm labors and is the most common rea-
son of hospitalization at newborn intensive care unit.[13]

Long-term rupture of membranes in these labors also
results in the higher incidence of postpartum endometri-
tis.[14] Increased mortality and morbidity rates related
with respiratory distress syndrome, intraamniotic infec-
tion and intraventricular hemorrhage are also seen more

Table 1. The characteristics of patients diagnosed and not diagnosed with clinical chorioamnionitis.* 

Group 1 Group 2
(Chorioamnionitis +) (Chorioamnionitis -)

n=33 n=48
Mean±SD Mean±SD p-value

Age (year) 30.5±7.1 30.8±5.1 0.88

Labor week 29.8±4.2 29.6±4.8 0.88

WBC at hospitalization 13.414±5947 12.914±4161 0.96

WBC at labor 13.844±6173 11.145±3154 0.03

Neutrophil count 11.045±8364 10.465±4375 0.79

Lymphocyte count 1719±711 1700±541 0.96

Thrombocyte count (million)  241±60 242±94 0.78

CRP at hospitalization 19±14.7 21.8±33 0.36

CRP at labor 40.8±56 13.6±16 0.01

Procalcitonin at hospitalization 0.35±0.31 0.22±0.55 0.04

Procalcitonin at labor 0.28±0.19 0.06±0.05 0.001

Fetal weight (gram) 1639±806 1500±877 0.48

1-minute Apgar score 6±2 5±2 0.16

5-minute Apgar score 7±3 6±3 0.11

Fetus serum CRP  1.12±1.6 0.89±1.8 0.60

Fetus WBC  3781±988 3397±650 0.55

*Independent Student’s t-test and Mann-Whitney U test were used.
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in the newborns of mothers with PPROM.[14] There are
many studies conducted so far for the early diagnosis of
PPROM. These studies investigated the markers such as
WBC, maternal serum CRP, glucose in the amniotic
fluid and procalcitonin, but none of these markers can
establish the diagnosis of chorioamnionitis accurately.
Having a limited capability in diagnosis may result from
the marker itself or gestational physiology. The increase
of WBC during pregnancy physiologically and after
steroid administration limits its value during the follow-
up of patients with PPROM. Similarly, physiological
changes seen in the late period of pregnancy limit the
efficacy of maternal serum CRP. The blood concentra-
tion of maternal serum CRP value vary between 5 and 10
mg/L in healthy individuals. On the other hand, it may
reach up to 10–40 mg/L in the infections in pregnant
women caused by slight inflammation and viruses.
Moderate to severe inflammation reaches above 40
mg/L in pregnant women in cases such as bacterial infec-
tion.[15] Normal serum concentration of procalcitonin
which is another infection marker is below 0.01
mg/mL.[16] The results of the studies investigating the
role of procalcitonin in predicting chorioamnionitis in
patients with PPROM are controversial.[12,17,18]

Thornburg et al. found in their study that procalci-
tonin and maternal CRP values at labor are high in the
patients who developed clinical chorioamnionitis.[12]

Torbé showed in their study that maternal plasma pro-
calcitonin value increased both in PPROM and mature
ruptures of membranes.[19,20] Sreepapong et al. reported a
weak correlation between chorioamnionitis and mater-
nal serum CRP, WBC and neutrophil count.[21] In our
study, we found that procalcitonin value at first hospital-
ization and WBC, maternal serum CRP and procalci-
tonin values at labor were higher in the cases who devel-

oped chorioamnionitis (Table 1). Our results were sim-
ilar with other studies conducted previously. In our
study, we could not find a significant correlation with
neutrophil count similar to the other studies although
neutrophil count was high in the chorioamnionitis cases.
Procalcitonin value at labor in particular was significant-
ly higher than the others.

Infection and inflammation is limited with chorionic
and amniotic membranes in the early stages of
chorioamnionitis and IL-6 release starts in these sites.
IL-6 which increases in maternal blood over time also
increases CRP levels in the maternal circulation. As a
result, a natural systemic response is created in the body
against the infection. The inflammation and acute phase
reactants increase defense cells and these cells increase
infection markers in return. In cases of infection, procal-
citonin and CRP increase as a response to the infection
but their responses are different from each other. Serum
CRP reaches its highest level about 4–6 hours later as a
result of the inflammation in the body,[27] and its half-life
is about 19 hours.[29] Although procalcitonin also reaches
its peak level in 4–6 hours, it has a long half-life about
25–30 hours.[24] Fast induction and having a better half-
life makes CRP important in patient follow-up, and this
makes maternal serum CRP superior to procalcitonin in
the diagnosis and follow-up of the patients with
PPROM. In addition to this disadvantage, evaluation by
immunoassay is another disadvantage of procalcitonin.[19]

In their study, Simon et al. reported that procalcitonin is
a better marker than CRP for bacterial infections.[22] In
another study, the authors concluded that procalcitonin
is a better marker specific to bacterial infections
although maternal serum CRP is more sensitive marker
than procalcitonin in bacterial infection and inflamma-
tion cases.[19] In our study, we found that maternal serum

Table 2. Sensitivity and specificity values of markers associated with clinical chorioamnionitis. 

Cut-off Sensitivity Specificity PPD NPD

WBC at hospitalization 12.000 36 39 12 72

WBC at labor 11.845 36 35 12 70

CRP at hospitalization 12.45 69 68 27 92

CRP at labor 11.94 57 58 30 82

Procalcitonin at hospitalization 0.29 60 62 31 84

Procalcitonin at labor 0.115 69 84 33 87

NPD: negative predictive value; PPD: positive predictive value.
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CRP at hospitalization had higher sensitivity and speci-
ficity than other markers in the chorioamnionitis group
(Table 2). This results from the early induction of CRP
in case of inflammation. We found in our study that the
negative predictive value of CRP which has high sensi-
tivity in this period and which can be used in the predic-
tion of chorioamnionitis was 92%, which was higher
than other markers (Table 2). Clinical chorioamnionitis
indications (such as fever, maternal tachycardia, fetal
tachycardia etc.) results from the systemic response of
body to the infection agency. This response also results
in the increase of infection markers. This infection
(mainly bacterial) causes WBC, CRP and procalcitonin
to increase in the maternal blood. Although this bacteri-
al infection increases CRP in the maternal blood, procal-
citonin is more sensitive to bacterial infection. As it can
be seen in Table 1, procalcitonin was the marker with
the highest sensitivity and specificity to detect our cases
with clinical chorioamnionitis. These results of procalci-
tonin are also consistent with other studies.

WBC, which is another infection marker, increases
in the maternal blood with the response to infection just
like CRP and procalcitonin. Some other studies report-
ed that WBC increased in cases with clinical chorioam-
nionitis similar to maternal serum CRP.[25] The same
study found that maternal serum CRP was more sensi-
tive than WBC. In another study, the authors reported
that both maternal serum CRP and WBC increased in
case of inflammation in the body of pregnant women,
and maternal serum CRP was a more specific marker
than WBC in the diagnosis of acute chorioamnionitis.[26]

We observed in our study that the sensitivity and speci-
ficity of CRP were higher than WBC in the cases with
clinical chorioamnionitis (Table 2).

Conclusion
We found out that the procalcitonin values at hospital-
ization and WBC, serum CRP and procalcitonin values
at labor in the cases followed up with the diagnosis of
PPROM were significant in clinical chorioamnionitis
cases. We concluded in our study that these infection
markers (procalcitonin in particular) can be used in the
early diagnosis of chorioamnionitis by not checking at
hospitalization only but also in the follow-ups of the
patients regularly.

Making a timely decision for the labor of the patients
hospitalized with PPROM diagnosis is important. In

case of preterm labor, PPROM causes fetal prematurity
and increased morbidity in the newborn as a result. In
case of post-term labor, chorioamnionitis develops and it
results with increased maternal and fetal mortality and
morbidity. In order to establish this balance, close fol-
low-up of the infection markers of patients hospitalized
with PPROM diagnosis is important. There is no full
consensus about when and which of these markers are
more important. We found out in our study that procal-
citonin level at hospitalization in cases followed up with
PPROM diagnosis and WBC, serum CRP and procalci-
tonin values at labor are important in clinical chorioam-
nionitis cases. We concluded in our study that these
infection markers (procalcitonin in particular) can be
used in the early diagnosis of chorioamnionitis by not
checking at hospitalization only but also in the follow-
ups of the patients regularly.

Conflicts of Interest: No conflicts declared.
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İDİD

Introduction
The corpus callosum (CC), the largest white matter
structure in the human brain, is responsible for normal
communication and cooperation between the two hemi-

spheres.[1] As a birth defect, agenesis of the corpus callo-
sum (ACC) occurs in over 50 different human congeni-
tal syndromes.[2] CC develops between 11 and 15 weeks
of gestation with a process, and the final shape of CC is

Özet: ‹kinci trimester korpus kallozum ölçümleri için
nomogram: Nomogramlar güvenilir mi?
Amaç: Düflük riskli bir popülasyonda ikinci trimester fetal korpus
kallozum (KK) uzunlu¤unun ve geniflli¤inin normal de¤erlerinin
belirlenmesi ve sunulan nomogramlar›n literatür ile karfl›laflt›r›l-
mas›. 
Yöntem: Gebeli¤in 18–22. haftalar›nda ikinci trimester anomali ta-
ramas› yap›lan tekil fetüslerin prenatal kay›tlar› KK geniflli¤i ve
uzunlu¤u yönünden retrospektif olarak analiz edildi. Yaln›zca anom-
ali taramalar› tamamen normal bulunan toplam 710 fetüs çal›flmaya
dahil edildi. KK ile bipariyetal çap (BPÇ), bafl çevresi (BÇ) ve gestas-
yonel yafl (GY) aras›ndaki korelasyonlar de¤erlendirildi. 
Bulgular: Gebeli¤in 18–22. haftas›nda ortalama KK uzunlu¤u
19.7±2.8 mm ve ortalama KK kal›nl›¤› 1.98±0.4 mm olarak bulun-
du. KK uzunlu¤u ve kal›nl›¤› ile BÇ, BPÇ ve GY de¤erleri aras›n-
daki korelasyonlar›n Pearson korelasyon katsay›s› ile de¤erlendiril-
mesinde, KK uzunluk ölçümleri ile BPÇ, BÇ ve GY de¤erleri ara-
s›nda güçlü bir korelasyon tespit edildi (r=0.233’e karfl› r=0.505,
p<0.001). 
Sonuç: Rutin fetal anomali de¤erlendirmesinde korpus kallozu-
mun varl›¤›n›n yan› s›ra uzunlu¤unun ve kal›nl›¤›n›n de¤erlendi-
rilmesi, korpus kallozum ölçümleri ile belirli nörolojik bozukluk-
lar aras›ndaki iliflki nedeniyle önemli olabilir. Yap›lan çal›flmalar,
literatürde bildirilen farkl› de¤erler nedeniyle her popülasyona öz-
gü nomogramlar oluflturulmas› gerekti¤ini göstermektedir. 

Anahtar sözcükler: Korpus kallozum, nomogram, düflük riskli po-
pülasyon, sonografi.
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Abstract

Objective: To define normal values of second trimester fetal corpus
callosum (CC) length and width in a low-risk population and to com-
pare the presented nomograms to those in the literature. 
Methods: The prenatal records of singleton fetuses who underwent
second trimester anomaly screening at 18.0–22.0 weeks of pregnan-
cy were retrospectively analyzed for CC width and length. A total of
710 fetuses, whose anomaly scans were completely normal, were
included in the study. The correlations between CC and biparietal
diameter (BPD), head circumference (HC) and gestational age (GA)
were evaluated. 
Results: At 18.0–22.0 weeks of pregnancy, the mean CC length was
19.7±2.8 mm, while the mean CC thickness was 1.98±0.4 mm. In
assessment of the correlations between the CC length and thickness
values and the HC, BPD and GA values by Pearson’s correlation coef-
ficient, there was a stronger correlation between the CC length meas-
urements and the BPD, HC and GA values (r=0.233 vs r=0.505,
p<0.001). 
Conclusion: Assessment of the presence of corpus callosum as well
as its length and thickness during routine fetal anomaly evaluation
may be important owing to the relationship between corpus callo-
sum measurements and certain neurological disorders. Studies indi-
cate that populations should create their own nomograms due to dif-
ferent values reported in the literature. 

Keywords: Corpus callosum, nomogram, low risk population,
sonography.
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complete only at 20 weeks of gestation, while it contin-
ues to grow and develop until adolescence.[3] The report-
ed prevalence of these anomalies ranges from 1.8 per
10,000 in the general population to 230–600 per 10,000
in children with neurodevelopmental disabilities.[4] Some
of these individuals are more susceptible to behavioral
and neuropsychiatric problems, and thus, learning diffi-
culties,[5] sleep disorders,[6] language and social communi-
cation disorders[7] and visuospatial attention deficits.[8]

However, there is insufficient information about the
effects of the presence of a thinner or thicker, longer or
shorter corpus callosum in the fetus than normal.

CC is anatomically defined in 4 regions: the ros-
trum, the genu, the body and the splenium. There are
different terminologies used to identify CC anomalies.
The most common anomalies are agenesis (partial: for
example, in only the rostral or the splenium region, or
complete), hypoplasia (fully formed but thinner),
hyperplasia (fully formed but thicker) or dysplasia.[9]

Several different CC nomograms have been pre-
sented in the literature.[10–17] The fact that the values
presented in these nomograms are very different from
each other emphasizes that different regions/popula-
tions will have different values. The different results
obtained even in studies with similar measurement
techniques reveal the necessity for populations to cre-
ate their own nomograms. For this reason, our aim is
to determine the nomogram of corpus callosum meas-
urements in fetuses in a low-risk Turkish population
with normal anomaly scans at 18.0–22.0 weeks of preg-
nancy with normal systemic and neurological examina-
tions. The values were compared to the nomograms
presented in the literature.

Methods
The data of 4728 patients who gave birth in the period
of 2015–2018 at our hospital were retrospectively
reviewed. The records of patients who gave birth at 37
weeks or later based on their last date of menstruation
under elective conditions and had singleton pregnancies
were examined. By including newborns whose first sys-
temic and neurological examinations after birth were
normal, their files were examined to assess their preg-
nancy follow ups. Among these patients, those who had
their all antenatal follow ups including the 18–22-week
fetal anomaly screening done at our center and had fetal
growth correlated with their crown lump length (CRL)
in the 1st trimester and biparietal diameter (BPD) and

head circumference (HC) measurements in the 2nd and
3rd trimesters were included in the study. Patients for
whom emergency labor was planned due to reasons such
as preeclampsia and fetal distress, those in whom fetal
anomaly was determined, those who were being moni-
tored due to detection of uncontrolled diabetes,
intrauterine developmental retardation (estimated fetal
weight [EFW]) of under 10th percentile in ultrasonogra-
phy) and those who did not have CC measurement
images in their files were excluded from the study.

Fetal evaluation consisted of a standard complete
anatomical survey as in second-trimester anomaly scans.
All ultrasound examinations were performed with a
Voluson E8 device (5- to 8-MHz 3D transducer:
General Electric Healthcare, Little Chalfont, UK) via
the transabdominal route. The patients in whom the 4
parts of CC (the rostrum, the genu, the body and the
splenium) could not be clearly examined during fetal
anomaly screening were not included in the study. The
CC images of all patients were examined from their files.
In the midsagittal view, the corpus callosum length was
measured from the anterior part of the genu to the pos-
terior part of the splenium, and the width was measured
from the thickest area of the corpus (Fig. 1). Calipers
were placed at the inner border of CC during the meas-
urements. Each fetus was included only once. The fetus-
es were not mentioned as male or female.

University Institutional Review Board (IRB)
approved the research protocol, and the study was sup-
ported by the University Research Fund (project no:
KA17/203). Due to the retrospective nature of the study,
informed consent was not applicable. 

Fig. 1. Measurement of corpus callosum length and width. 
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Statistical method

Based on the gestational age of pregnancy, the mean,
95% confidence interval for the mean, and minimum
and maximum values of CC length and thickness were
calculated. Additionally, the correlations between the
CC length and thickness values and the BPD, HC and
GA values were calculated by using Pearson’s correla-
tion coefficient. In the analyses, the IBM SPSS Statistics
Version 20.0 package program (IBM, Armonk, NY,
USA) was utilized. The level of statistical significance
was taken as 0.05 in all tests.

Results
A total of 710 patients who met the inclusion criteria
between 18.0 and 22.0 weeks of gestation were included
in the study. The participants’ mean gestational age was
20.0±0.9 weeks. At the gestational weeks of 18.0–22.0,
the mean CC length was 19.7±2.8 (range: 11.1–29.9)
mm, while the mean CC thickness was 1.98 ±0.4 (range:
0.97–4.47) mm. The CC length and thickness values
based on gestational age are given in Tables 1 and 2.

The CC length and thickness measurements were
compared to the BPD, HC and GA values in linear
regression tests. There was no significant correlation
between the CC thickness measurements and the HC,
BPD and GA values (r<0.3). The correlation between

the CC length measurements and the HC, BPD and GA
values was found to be stronger than the CC thickness
measurements, but still weak (r=0.5) (Table 3).

Discussion
An appropriate growth pattern of CC development is
important as it is accepted as an indicator of normal
brain development and maturation.[18] This is why it is
recommended to assess CC in the midsagittal plane dur-
ing fetal anomaly screening between 18.0 and 22.0 weeks
of pregnancy.[19,20]

The most frequently utilized technique in CC imag-
ing is utilization of the metopic suture acoustic window
of the trans-frontal image in the midsagittal plane with
the transabdominal or transvaginal route. In CC imag-

Table 1. Length of fetal corpus callosum by gestational age. 

Lower Mean length Upper
Gestational age (weeks) Observations (n) 95% CI (mm) 95% CI Min Max

18.0–18.6 75 17.17 18.05 18.93 11.10 27.76

19.0–19.6 221 17.95 18.27 18.58 11.64 27.14

20.0–20.6 262 19.86 20.15 20.44 14.26 29.90

21.0–21.6 139 21.33 21.68 22.04 15.12 26.68

22.0 13 22.37 23.52 24.66 20.49 27.14

Table 2. Thickness of fetal corpus callosum by gestational age. 

Lower Mean thickness Upper
Gestational age (weeks) Observations (n) 95% CI (mm) 95% CI Min Max

18.0–18.6 75 1.78 1.89 1.99 0.97 2.91

19.0–19.6 221 1.84 1.90 1.96 1.09 4.47

20.0–20.6 262 1.92 1.97 2.01 1.08 3.41

21.0–21.6 139 2.11 2.18 2.25 1.00 3.13

22.0 13 1.96 2.13 2.30 1.69 2.69

Table 3. The correlation between CC length and thickness measu-
rements and HC, BPD, and GA values.

All pregnancies Correlation coefficient p-value

CC-length – GA 0.505 <0.001

CC-thickness – GA 0.233 <0.001

CC-length – BPD 0.444 <0.001

CC-thickness – BPD 0.252 <0.001

CC-length – HC 0.499 <0.001

CC-thickness – HC 0.229 <0.001
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ing with 3D probes, higher success rates were reported
as it does not require a complete midsagittal plane, and
multiplanar images can be obtained (2D vs 3D: 74–76%
vs 100%).[13,21] However, as it requires special training
regarding probe usage, and as not every clinic has 3D
probes, but all have 2D probes, our study was kept lim-
ited to 2D measurements. CC anomalies may be in the
form of complete structural absence of CC (agenesis),
partial absence, hypoplasia or dysplasia. The outcomes
of CC anomalies cannot be predicted and are highly
variable.[22] While they may show comorbidity with
motor control, language and learning disorders, they
may also be seen in children with completely normal
neurodevelopmental characteristics.[23] While diagnosis
is easier in agenesis of CC, fetal nomograms are needed
for the diagnosis of dysgenesis. Since hypoplastic CC
development has been shown in the etiology of autism,
epilepsy and movement disorders, during neuroanatom-
ical assessment, assessing not only the entire presence of
CC but also its developmental process has become com-
pulsory.[24–26] Table 4 shows CC nomograms prepared by
different researchers.[10–17] As seen in the table, there are
societal differences among such studies (Table 4). This
situation not only reveals the necessity for different pop-
ulations to develop their own nomograms, but it also
requires questioning of the diagnostic accuracy of nomo-
grams. Are nomograms reliable with such different
measurements? The most reliable studies that will prove
the accuracy of nomograms are those that will be carried
out with patients whose antenatal, postnatal, childhood
neurological developments and academic success are
monitored. The existing studies in the literature and our
study could only be a small beginning for such studies.

Zhang et al.’s[14] nomogram in a Chinese population
revealed a strong correlation between GA and CC meas-
urements (r=0.932, p<0.001). Finding a weaker correla-
tion between the GA and CC measurements in our study
is believed to have been caused by the fact that the
patient group was into their 18.0–22.0 weeks of pregnan-
cy (r=0.505, p<0.001) while Zhang’s population was
between 16 and 19 weeks of gestation. Chasen et al.
reported the maximal CC growth at the 19.6 week of
pregnancy.[27] Nomograms are usually obtained between
18 and 22 weeks of gestation, when detailed assessments
for fetal anomalies are frequently made. As detection of
CC anomalies where outcomes are variable in a fetus
within living limits and termination based on these are
medically and ethically under debate, our study was kept
limited to the weeks 18.0–22.0 of pregnancy, where fetal

anomaly screening is recommended for nomogram
weeks (Supplementary materials: S-Table 1. The per-
centiles of the measurement of CC length (mm) by gestational
week; S-Table 2. The percentiles of the measurement of CC
thickness (mm) by gestational week & S-Fig. 1. Polynominal
regression analysis and scatter graph.)

The most important limitation of our study was that
the postpartum neurodevelopmental monitoring of the
children was not carried out. However, although several
children with CC anomalies share similar neuroanatom-
ical profiles, their neurodevelopmental outcomes are
highly variable. There are also contradictions among
studies due to the heterogeneity in assessment of neu-
rodevelopmental outcomes.[23] The reason for keeping
the CC measurement limited between the 18 and 22
weeks was that, in patients whose fetal anomaly screen-
ing was assessed to be normal, and where fetal growth
progressed normally during antenatal follow up to the
delivery, CC assessment would not be performed again.
This situation led us to focus on the 18.0–22.0 weeks of
antenatal follow up.

Conclusion
This study provides normal ranges of CC measurements
between 18.0 and 22.0 weeks of pregnancy in a low-risk
population. Reference values for the corpus callosum are
important for evaluation of brain development. A
reduced CC size may be correlated with a low IQ, poor
motor and language performance and neuropsychologi-
cal impairment in childhood. It is important that com-
munities report their own nomograms because of differ-
ences in previously reported values.

Conflicts of Interest: No conflicts declared.
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Introduction
Immersion in water during labor and delivery has been
studied as an alternative form of obstetric care.[1] At the
end of 1960, Russian obstetricians Tjarkovsky and

Leboyer, were the first to get the idea of having the
newborn in a warm bath immediately after child-
birth.[2,3] Cluett et al. in a recent Cochrane review,
including 15 trials, concluded that in healthy women at

Özet: Suda do¤um
Amaç: Suda do¤um yöntemi, obstetrik bak›m›n alternatif bir biçi-
mi olarak araflt›r›lmaktad›r. Çal›flmam›zda amac›m›z, suda do¤um
yapmay› planlayan kad›nlarda obstetrik ve neonatal sonuçlar› de-
¤erlendirmekti. 

Yöntem: Çal›flmam›z, Ocak 2004 ile Ocak 2016 tarihleri aras›nda
‹talya’da tek bir merkezde gerçeklefltirilen retrospektif gözlemsel bir
çal›flmayd›. Suda do¤um yapmay› planlayan gebelerin klinik kay›tla-
r› özel bir veri taban›nda topland› ve çal›flmaya dahil edildi. Sadece
do¤umun ilk aflamas›n›n bafllang›c›ndan itibaren do¤um için suya gi-
ren gebeler çal›flmaya dahil edildi. Komplikasyonsuz tekil gebeli¤i
olan ve gebeli¤in 37. haftas›nda veya öncesinde sefalik gelifli olan ka-
d›nlar ile spontane do¤um bafllang›c› olanlar çal›flmaya dahil edilme
kriterleri aras›ndayd›. Çal›flman›n birincil sonucu, suda do¤um yapan
kad›nlar›n yüzde oran›yd›. 

Bulgular: Toplam 389 kad›n, dahil edilme kriterlerini karfl›layarak
çal›flmaya al›nd›. Bunlar›n 256’s› (%66) nullipar ve 133’ü (%34)
multipard›. Suda do¤um yöntemini kullanmay› planlayan 389 ge-
be kad›n›n 278’i (%71.5) suda do¤um yaparken, 31’i (%8.0) do¤u-
ma suda bafllad› ve su d›fl›nda do¤um yapt›, 80’i (%20.5) ise do¤u-
mun ilk aflamas›nda suda iken, ikinci aflamas›nda ve do¤um s›ras›n-
da su d›fl›ndayd›. Perineal laserasyon insidans› %61.4 bulundu. 

Sonuç: Suda do¤um yapmaya bafllayan kad›nlar›n büyük ço¤unlu-
¤u amac›n› gerçeklefltirdi. 

Anahtar sözcükler: Sezaryen do¤um, operatif do¤um, distosi,
postpartum kanama, yenido¤an yo¤un bak›m ünitesi.
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Abstract
Objective: Immersion in water during labor and delivery has been
studied as an alternative form of obstetric care. The aim of this study
was to evaluate obstetrics and neonatal outcomes of women intend-
ing to use immersion in water for labor and delivery. 

Methods: This was a retrospective observational study conducted
at a single center in Italy from January 2004 to January 2016. The
clinical records of pregnant women intending to use immersion in
water for labor and delivery were collected in a dedicated database
and included in the study. Only the women who underwent immer-
sion in water starting from the first stage of labor were included in
the study. Inclusion criteria were women with uncomplicated sin-
gleton gestations and cephalic presentation at or later than 37 weeks
of gestation, and with spontaneous onset of labor. The primary out-
come of the study was the percentage of women who had both labor
and delivery in water. 

Results: 389 women met the inclusion criteria and were included in
the study. 256 (66%) were nulliparous, and 133 (34%) were multi-
parous. Out of the 389 women intending to use immersion in water
for labor and delivery, 278 (71.5%) had labor and delivery in the
water, 31 (8.0%) labor in water and delivery on land, and 80 (20.5%)
had the first stage of labor in water, and the second stage and delivery
on land. The incidence of perineal lacerations was 61.4%. 

Conclusion: The vast majority of the women who set out to labor
and delivery in water achieve their aim. 

Keywords: Cesarean delivery, operative delivery, dystocia, post-
partum hemorrhage, NICU.
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low risk of complications, water immersion during the
first stage of labor has beneficial effects on mode of
birth and on perineal trauma and may reduce the use
of regional analgesia.[1] The evidence during the sec-
ond stage of labor is limited,[1] and still subject of
debate.[4,5] Given this evidence, the American College
of Obstetricians and Gynecologists (ACOG) recom-
mends against the immersion in water during the sec-
ond stage of labor and during the delivery.[4] The Royal
College of Obstetricians and Gynaecologists (RCOG)
considered immersion in water as an alternative for
labor and delivery, but recommends for informing
women that there is insufficient high-quality evidence
to either support or discourage giving birth in water.[5]

The aim of this study was to evaluate obstetrics and
neonatal outcomes of women intending to use immer-
sion in water for labor and delivery.

Methods
This was a retrospective observational study conducted
at a single center in Italy (Fabia Mater, Rome, Italy)
from January 2004 to January 2016. The clinical
records of pregnant women intending to use immer-
sion in water for labor and delivery were collected in a
dedicated database and included in the study. Only
women who underwent immersion in water for labor
and delivery starting from the first stage of labor were
included in the study.

All variables reported were collected on all of the
subjects included in this study. Inclusion criteria were
women with uncomplicated singleton gestations and
cephalic presentation at or later than 37 weeks of ges-
tation, and with spontaneous onset of labor. Women
with high-risk pregnancies, preterm delivery, and mul-
tiple gestations were excluded. Women with induced
labor, women who received epidural analgesia, those
with augmentation of labor, were also excluded.

For the purpose of this study we defined latent first
stage of labor as a period of time when there are painful
contractions and some cervical change, including cer-
vical effacement and dilatation up to 4 cm, established
first stage of labor as when there are regular painful
contractions and there is progressive cervical dilation
from 4 cm to 10 cm, and second stage of labor as the
finding of full dilation of the cervix.

The bath pool was large enough to allow the women
to have frequent position changes during labor. Water
temperature was maintained at 37°C, and the mother
was immersed up to chest level. The immersion in hot
water causes a dilation of the blood vessels that could
cause tachycardia and hypotension; this is why the
women had to leave the tub every two hours for about
thirty minutes. Maternal blood pressure, pulse rate and
respiratory rate were checked every 30 minutes.

A cardiotocographic monitoring for 20 minutes to
ensure wellbeing of the fetus was performed before the
immersion in water. Then, the fetal heart rate was
recorded once every 15 minutes, with a water proof
probe. Women are encouraged to leave the bath to uri-
nate regularly.

The primary outcome of the study was the percent-
age of women who had both labor and delivery in
water. Secondary outcomes were maternal and neona-
tal outcomes.

Results
389 women met the inclusion criteria and were included
in the study. 256 (66%) were nulliparous, and 133 (34%)
were multiparous. The mean maternal age was 29 years.
Mean gestational age was 39 weeks of gestations, rang-
ing from 37 to 41 weeks. The mean of cervical dilation
at the time of immersion in water was 5.8 cm, ranging
from 3 to 10 (Table 1).

Out of the 389 women intending to use immersion
in water for labor and delivery, 278 (71.5%) had labor
and delivery in the water, 31 (8.0%) labor in water and
delivery on land, and 80 (20.5%) had the first stage of

Table 1. Characteristics of the included women.

n=389

Maternal age (year) 29.4±4.2

Nulliparous 256 (65.8%)

Multiparous 133 (34.2%)

Gestational age 39.2±3.7

Smoking 40 (10.3%)

BMI 24.7±5.8

Cervical dilatation at the time of immersion 
in water (cm) 5.8±3.1 (range: 3–10)

Membranes ruptured 340 (87.4%)

Data are presented as number (percentage) or as mean ± standard deviation
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labor in water, and the second stage and delivery on land
(Table 2).

The incidence of perineal lacerations was 61.4%.
There were 3 third-degree lacerations (0.8%). Episiotomy
was performed in 40 cases (10.3%). 11 emergent cesarean
delivery occurred: 1 for non-reassuring fetal heart rate,
and 10 for prolonged second stage of labor. The mean
birth weight was 3346 g, and 13 babies (3.3%) had birth
weight >4000 g (Table 3). The incidence of postpartum
hemorrhage was 11.6%.

Discussion
While there are enough randomized controlled trials
assessing harms and benefits of water immersion during
the first stage of labor, there are lack of second stage
data.[4,6] Moreover, data regarding percentage of women
who achieve the aim of laboring and delivery in water are
also lacking.[4,7,8] In this retrospective study of 389 preg-
nant women, intending to give birth in water during
labor and delivery, we found that a large percentage of
this women achieved their aim. Only a small percentage
of women had to leave the tub during the first or the sec-
ond stage of labor to give land birth.

Most women who gave birth in water were at their
first pregnancy, with an average age of 29 years. This
data indicates that young women at their first birth expe-
rience are more likely to approach waterbirth to alleviate
pain during labor, notoriously longer in nulliparous.[9]

Mean gestational age was 39 weeks of gestation,
comparable between the women who achieved a water
birth and that who left the tub before delivery.

The second main finding of our study was that water-
birth is not associated with significantly high rates of
maternal and neonatal adverse outcomes. However, this
study was not powered for such outcomes, and limited by
the retrospective study design. The incidence of third-
degree was low in the group of woman who gave birth
water; they also had lower incidence of episiotomies

compared with women who had a landbirth. A major
limitation was that the study had no control group.

Our results concurred to data reported in a recent
Cochrane review, that reported an increase in second
degree tears with reduction in episiotomy in women who
were in an upright position.[1,10,11] These maternal birth
position was typically adopted by pool users and it would
seem to influence perineal outcomes.[12]

Conclusion
In conclusion, our study showed that among women
who intend to have birth water, the vast majority
achieved their aim. Based on these findings, immersion
in water may be offered as an alternative strategy for
labor and delivery in low risk women with singleton ges-
tations and cephalic presentation at term, who planned
to give water birth, wishing to reduce pain and have a
different experience during labor and delivery. Further
studies, including high-quality and well-designed ran-
domized controlled trials, are necessary.

Conflicts of Interest: No conflicts declared.

Table 2. Primary outcome.

n=389

First stage, second stage, and delivery in water 278 (71.5%)

First stage, second stage in water. Delivery on land 31 (8.0%)

First stage in water. Second stage, and delivery on land 80 (20.5%)

Table 3. Maternal and neonatal outcomes.

n=389

Birth weight (grams) 3346±459

Low birth weight 6 (1.5%)

Macrosomia 13 (3.3%)

Episiotomy 40 (10.3%)

Intact perineum, excluding episiotomy 150 (38.6%)

Any degree laceration 239 (61.4%)

First-degree laceration 164 (42.2%)

Second-degree laceration 72 (18.5%)

Third-degree laceration 3 (0.8%)

Fourth-degree laceration 0

Uterine atony 2 (0.5%)

Manual removal of the placenta 3 (0.8%)

Operative vaginal delivery 8 (2.1%)

Cesarean delivery 11 (2.8%)

Apgar score >7 at 1 min 0

Apgar score >7 at 5 min 0

Apgar score >7 at 10 min 0

Admission to NICU 3 (0.8%)

NICU: neonatal intensive care unit. Data are presented as number (percentage)
or as mean ± standard deviation. Low birth weight, birth weight <2500 g.
Macrosomia, birth weight >4000 g. 
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Fetoscopic laser valve ablation in the posterior 
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İDİD

Introduction
Lower urinary tract obstruction (LUTO) which may be
an important reason for fetal morbidity and mortality by
leading to oligohydramnios and pulmonary hypoplasia is

also one of the most common reasons for renal failure
associated with severe bilateral hydroureteronephrosis
and renal dysplasia in infants and children.[1,2] Its inci-
dence is 2.2 per 10,000 live births, and 62% of the cases

Özet: ‹ntrauterin tan› alan posterior üretral valv
olgusunda fetoskopik lazer valv ablasyonu
Amaç: Alt üriner sistem obstrüksiyonu tan›s› alan bir fetüse uygu-
lanan intrauterin perkütan fetoskopik lazer valv ablasyonu ifllemi-
ni sunmay› amaçlad›k. 

Olgu: Yirmi bir yafl›nda, düzenli takipleri olmayan gebenin fetal
ultrasonografik de¤erlendirilmesinde bilateral hidroüreteronefroz,
dilate mesane, oligo/anhidramniyoz saptand› ve olguda posterior
üretral valv ile uyumlu alt üriner sistem obstrüksiyonu düflünüldü.
Ard›fl›k uygulanan vezikosentez sonucu kötü prognozlu saptanan
hastaya, takip ve tedavi seçenekleri hakk›nda bilgi verildi ve 27. ge-
belik haftas›nda perkütan fetoskopik lazer ile posterior üretral valv
ablasyonu yap›ld›. ‹fllem sonras› amniyon s›v›s› normal s›n›rda sey-
retti ve miad›nda do¤um gerçekleflti. Postpartum kreatinin yük-
sekli¤i olan yenido¤ana evre 2 böbrek yetmezli¤i tan›s› konuldu ve
takiplerinde diyaliz ihtiyac› olmad›. Kreatinin de¤erleri gerileyen
yenido¤an ayaktan takip edilmek üzere taburcu edildi. 

Sonuç: Alt üriner sistem obstrüksiyonu varl›¤›nda intrauterin mü-
dahalenin sa¤kal›m› art›r›c› etkisi dikkate al›narak gebeli¤in deva-
m›n› isteyen olgularda seçenek olabilece¤i olabilece¤ini düflünüyo-
ruz. Aile obstrüksiyonun düzeltilmesine yönelik intrauterin müda-
halenin fayda ve riskleri hakk›nda ayr›nt›l› bilgilendirilmelidir.

Anahtar sözcükler: Posterior üretral valv, alt üriner sistem obstrük-
siyonu, fetoskopik lazer ablasyon.
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Abstract

Objective: We aimed to present the procedure of intrauterine per-
cutaneous fetoscopic laser valve ablation performed on a fetus diag-
nosed with lower urinary tract obstruction. 

Case: Bilateral hydroureteronephrosis, dilated bladder and oligo/
anhydramnios were found in the fetal ultrasonography examination
of a 21-year-old pregnant woman who did not have regular follow-
ups, and the lower urinary tract obstruction consistent with the pos-
terior urethral valve was considered in the case. The patient who was
found to have poor prognosis as a result of vesico synthesis carried
out consecutively was informed about the follow-up and treatment
options, and the posterior urethral valve ablation was performed by
the percutaneous fetoscopic laser on 27 weeks of gestation. The
amniotic fluid was at normal levels after the procedure, and the labor
was carried out at term. The newborn with elevated postpartum cre-
atinine was diagnosed with stage 2 renal failure, but dialysis was not
required during the follow-ups. The newborn was discharged for
outpatient follow-up upon the reduced creatinine levels. 

Conclusion: By taking the survival enhancing effect of the intrauter-
ine intervention into account in the presence of lower urinary tract
obstruction, we considered that intrauterine intervention can be an
option in the cases who prefer to continue their pregnancies. The
families should be informed in detail about the benefits and risks of
intrauterine intervention to repair the obstruction. 

Keywords: Posterior urethral valve, lower urinary tract obstruc-
tion, fetoscopic laser ablation.
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are diagnosed prenatally.[2] LUTO can also be defined as
the bladder outlet obstruction. While posterior urethral
valve (PUV) (68%), urethral atresia (28%) and urethral
stenosis (10%) are the most common reasons for
LUTO, anterior urethral valve, ureterocele and mega-
loureter are the rare reasons for LUTO. It was reported
that the anomaly blocking the urinary flow in PUV is the
“congenital obstructive urethral membrane” which
develops during the embryonic period.[1] Independent
from the etiology, the distal obstruction of the urinary
tract causes urinary flow to decrease and leads to urinary
congestion proximal to the lesion. In the selected cases
among PUV cases, vesicoamniotic shunting and fetal
cystoscopy were offered as the procedure options to
decrease fetal mortality and morbidity, and it was sug-
gested that the procedure decreased fetal mortality and
limited or repaired renal damage.[3,4] In the current
report, we aimed to present a PUV case that we per-
formed percutaneous fetoscopic laser ablation.

Case Report
A 21-year-old patient, who was pregnant for the first
time and did not undergo routine gestational follow-ups
and was referred to our clinic at 25 weeks of gestation
when fetal pyelectasis was found at 24 weeks of gestation,
was evaluated. Oligo/anhydramnios, dilated fetal blad-
der, increased wall thickness and keyhole sign were
found in the ultrasonography examination (Fig. 1). The
right renal pelvis was 23 mm and the left renal pelvis was
31 mm, and it was observed that there was advanced
pelvicalyceal dilatation and renal parenchyma got thin-
ner (bilateral hydronephrosis) and hyperechogenic. It
was considered that the condition was consistent with
PUV. It was found in the urinalysis results obtained by
two vesico syntheses conducted with 48-hour interval
that the prognosis was poor[5] (Table 1). The amniocen-
tesis was performed due to the increased chromosomal
disorders in the lower urinary tract obstructions and the
chromosomal analysis result was reported as normal
karyotype. The family was informed about LUTO,
oligo/anhydramnios and potential complications (renal
damage, pulmonary hypoplasia, perinatal mortality,
structural deformity, preterm labor). They were
informed about conservative approach, gestational ter-
mination and intrauterine procedure and the options
were offered. It was reported that the intervention was
not a routine procedure in such a case and it will not

repair current renal damage, but that it may increase the
survival rate by providing improvement in the fluid of
the baby. As the family wanted to continue the pregnan-
cy and requested the procedure to increase the survival
rate, it was decided to perform percutaneous fetoscopic
laser ablation at 27 weeks of gestation. After the mater-
nal epidural anesthesia, fentanyl (15 μg/kg) and pancuro-
nium (2 mg/kg) were administered to provide fetal anes-
thesia and inactivity.[6] After performing appropriate
maternal abdominal skin incision, surgical sheath with
3.3 mm curve (11540 KEK, Karlz Storz, Tuttlingen,
Germany) was inserted via ultrasonographic guidance
and fetal bladder was entered on craniocaudal direction.
Ureteral orifices, trabeculation on the bladder wall and
bladder neck were displayed (Supplementary material:
S-Video 1. The laser ablation procedure and imaging dilated
posterior urethra). After the dilated posterior urethra was
found, Nd-YAG laser ablation (neodymium-yttrium-
aluminum-garnet) was performed on the membranous

Table 1. Fetal urinalysis results and prognostic criteria of the case.

Analysis Good Poor 
results prognosis[5] prognosis[5]

Sodium 106 mEq/L <90 mEq/L >100 mEq/L

Chlorine 90 mEq/L <80 mEq/L >90 mEq/L

Calcium 9 mg/dL <7 mg/dL >8 mg/dL

Osmolality 219 mOsm/L <180 mOsm/L >200 mOsm/L

β2-microglobulin 15 mg/L <6 mg/L >10 mg/L

Total protein 129 mg/dL <20 mg/dL >40 mg/dL

Fig. 1. Dilated bladder and posterior urethra. 
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formation considered to cause obstruction in this area
and to be posterior urethral valve, and urethral passage
was ensured (Supplementary material: S-Video 2. The
ablation of obstructive membrane by laser). It was observed
that the bladder became smaller and amniotic fluid
increased after the procedure, and the procedure was
completed without any complication. While amniotic
fluid was within normal limits during entire pregnancy
according to the follow-ups after the procedure, the
diameters of bladder and renal pelvis reduced and no fur-
ther problem occurred. When it was 39 weeks and 2
days, a male fetus with a weight of 3270 and 9/10 Apgar
score was delivered. The newborn without any respira-
tory distress was hospitalized at the neonatology clinic
with the diagnosis of stage 2 kidney failure[7] upon the
elevated creatinine levels (creatinine: 3.15 mg/dl). In the
urinary ultrasonography examination conducted on the
5th postpartum day of the newborn, grade III-IV pelvi-
calyceal dilatation on the right kidney and grade II-III
pelvicalyceal dilatation on the left kidney and many cor-
tical cysts in both kidneys were observed, and it was
found that the right renal pelvis was 7 mm and the left
renal pelvis was 8 mm. It was decided to perform com-
plementary surgery for the newborn who was evaluated
by the council established by the neonatology, pediatric
surgery and pediatric nephrology clinics and considered
to have partial obstruction. Posterior urethral valve abla-
tion was performed by laser under the general anesthesia
on the first postpartum month. With the regressing cre-
atinine levels (2.15 mg/dl) in the follow-ups, the new-
born was discharged for outpatient follow-up by calling
for check-up 2 weeks later in terms of urinary ultra-
sound, kidney function and urinary tract infection fol-
low-up by the pediatric nephrology clinic.

Discussion
Despite its low incidence, LUTO has a significant posi-
tion among health problems associated with obstructive
uropathies during perinatal period and childhood.[8]

The natural course of LUTO depends on the grade of
bladder outlet obstruction (complete or partial) and the
week of gestation that it develops.[9] The findings of the
obstructive uropathy appear during the earlier weeks of
gestation in complete obstruction cases. Megacystis in
the first trimester is an explicit ultrasonographic find-
ing. Thickness in bladder wall, dilated posterior urethra
(keyhole sign), hydroureteronephrosis, oligohydram-

nios and sometimes anhydramnios are the other ultra-
sonographic findings.[1] The sensitivity and specificity of
ultrasonography in the diagnosis of LUTO are 85%
and 80%, respectively.[9] The obstruction in the urinary
flow prevents urine to reach amniotic cavity and causes
oligo/anhydramnios. Amniotic fluid has a significant
role in the development of lungs being particularly
explicit in the canalicular phase between 16 and 28
weeks of gestation.[1] The pulmonary hypoplasia associ-
ated with anhydramnios is the most important compli-
cation developing due to the loss of urinary flow
towards amniotic cavity, and it was reported that the
oligohydramnios which develops in pregnancies before
25 weeks of gestation and takes more than 2 weeks has
higher mortality.[10] The obstruction of urinary flow
causes severe damage in both bladder and kidney asso-
ciated with urinary retention as well as pulmonary
hypoplasia. Oligohydramnios develops at the second
trimester in 95% of the cases approached conservative-
ly and mortality is observed in 45% of them while
25–30% of the surviving cases develop end-stage kidney
failure which requires dialysis and renal transplantation
until 5 years old.[4,11,12]

The selection of cases for intervention among
LUTO cases has been a significant challenging prob-
lem. The algorithm for the assessment of LUTO cases
is given Fig. 2.[13] While the presence of severe
hydronephrosis and oligohydramnios determines the
severity of the disease, some problems are confronted in
the evaluation of renal function. Some authors indicate
fetal urinary biochemistry as the marker of renal func-
tion[14] while some other authors reported that fetal
serum beta2-microglobulin is a better marker.[6,15]

Expectant approach may be recommended for stage 1
cases who have normal renal function (fetal urinary bio-
chemistry with good prognosis, absence of renal
cyst/dysplasia) and normal amniotic fluid. It is believed
that the intervention on stage 2 fetuses, who have bilat-
eral hydronephrosis and oligohydramnios but whose
renal functions are normal, brings benefit. It is
remarked that this intervention can prevent severe pul-
monary hypoplasia and potentially renal functions to
get worse. In stage 3 cases who developed oligo/anhy-
dramnios, severe bilateral hydronephrosis, abnormal
renal function and renal dysplasia, intrauterine inter-
vention is not expected to repair renal functions but
decreasing pulmonary problems associated with oligo-
hydramnios and related mortality is of priority con-
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cern.[1,16] The management of LUTO cases by their
stages is shown in Table 2.[17] Our case had oligo/anhy-
dramnios and hydronephrosis. We observed that the
consecutive fetal urinalysis had poor prognosis. We
informed the patient about the follow-up and treatment
options. However, when we found out that amniotic
fluid level was severely reduced (oligo/anhydramnios),
we decided to carry out the procedure upon the request

and approval of the family in order to maintain pul-
monary development and increase perinatal survival by
decreasing anhydramnios-related complications.

It was shown in the animal trials that the removal of
the bladder obstruction prevents pulmonary hypoplasia
and increase survival rate as it provides normal amniot-
ic fluid production as well as it prevents progressive
renal dysplasia.[4,18] Therefore, vesico-amniotic sunt has

Fig. 2. The algorithm for the patient selection and assessment of LUTO cases for intervention.[13]

Table 2. Fetal management according to LUTO stages.[17]

Stage 2 (severe) Stage 3 (severe)
LUTO stage Stage 1 (mild) (Renal function is protected) (Abnormal renal function findings)

Amniotic fluid volume Normal Oligohydramnios or Anhydramnios (sometimes 
anhydramnios oligohydramnios)

Fetal kidney echogenicity Normal Hyperechogenic Hyperechogenic

Fetal cortical cyst / Renal dysplasia Not available Not available Available

Fetal urinary biochemistry With good prognosis With good prognosis With poor prognosis

Fetal intervention Not indicated Indicated (to prevent pulmonary hypoplasia It may be indicated to prevent 
and severe renal damage) pulmonary hypoplasia 

Not indicated to prevent 
renal damage.
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become one of the most common antenatal treatment
options for the obstructive uropathy.[4] However, its
protective effect on the long-term renal functions could
not be shown although it increased the survival rate.[11]

In the children who underwent intrauterine shunt due
to PUV, the mortality rate was found 43% during mean
54-month of follow-up and the progress to end-stage
renal failure was 63% before puberty.[19] Despite all
efforts, it was found that the rate of progress to end-
stage renal failure has not changed in the children with
PUV in the last 25 years.[1] In addition, the problems
such as the dislocation or obstruction of shunt are
observed as the complications of vesicoamniotic shunt
procedure. Quintero et al. reported fetal cystoscopy as
a new diagnosis and treatment option as it provides a
better evaluation, presents the underlying obstruction
reason (PUV, urethral atresia, etc.) better and enables
to conduct a permanent treatment.[20] Despite its advan-
tages, it has some disadvantages such as being more
invasive procedure and observing complications such as
urological fistula more than vesicoamniotic shunt.
When we reviewed the fetal cystoscopy case reports in
the literature, we have seen that the posterior urethral
valve destruction can be done technically with success
in 50% of the cases by laser fulguration and 70%
neonatal survival rate is obtained, and that the laser
ablation is the best option compared to the other
options.[9] Sanenes et al. obtained 53% 2-year survival
rate by laser fulguration of PUV in 50 fetal cystoscopy
cases which had LUTO, and they reported 73% normal
renal function among living fetuses, and they conclud-
ed that the fetal cystoscopy is a diagnostic method with
91% accuracy and a potential management option in
appropriate cases.[21] Martinez et al. did not observe pul-
monary hypoplasia in any 11 PUV cases that they per-
formed fetal cystoscopy and PUV ablation and report-
ed 27% renal failure.[22] Ruano et al. conducted their
study with 23 PUV patients with severe LUTO, and
they found the rates of survival and infants having nor-
mal renal functions significantly higher in 11 patients
who underwent fetoscopic laser ablation than 12
patients who preferred expectant approach, and they
concluded that the treatment of PUV by fetoscopic
laser ablation could prevent renal function to get worse
and improve postnatal outcomes.[6] In a multi-center
study comparing vesicoamniotic shunt and fetal cys-
toscopy in patients with PUV, the authors found
improvement in 6-month survival rate and renal func-

tion in the patients who underwent fetal cystoscopic
laser ablation although the case number was low, and
they observed improvement only in 6-month survival
rate but no impact on renal function in the vesicoamni-
otic shunt group.[23] The studies on fetal intervention in
LUTO have low numbers of cases and limited follow-
up data, and they differ from each other in terms of pro-
cedure criteria.[17]

In our case, we observed that renal function is
affected during intrauterine period and we confirmed it
by postpartum examinations. Despite the affected renal
function, the newborn did not have pulmonary prob-
lems. Although current renal damage was not repaired,
we believe that the laser procedure removing urinary
obstruction and providing urinary flow from bladder
and therefore amniotic fluid being within normal limits
have a significant contribution to the development of
lungs.

Conclusion
Lower urinary tract obstruction is a significant morbidi-
ty and mortality reason during both prenatal and postna-
tal periods. Although the impact of intrauterine inter-
vention on the long-term renal outcomes cannot be
shown clearly, it can be offered as an option to the fam-
ilies who prefer to continue their pregnancies after pro-
viding consultancy about the potential benefits and risks
considering that the procedure increases the survival rate
by elevating the amniotic fluid volume.

Conflicts of Interest: No conflicts declared
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İDİDİD

Özet: Roberts sendromu olgusu: Ultrasonografik
özellikleri ve genetik tan›s›
Amaç: Roberts sendromu çok nadir bir genetik hastal›k olup oto-
zomal resesif kal›t›m paternine sahiptir. 8. kromozomda yerleflen
ESCO2 genindeki mutasyon sonucu geliflir. Çal›flmam›zda, 17. ge-
belik haftas›nda iskelet sistemi baflta olmak üzere multipl anomali-
lerin efllik etti¤i Roberts sendromu saptanan bir olguyu sunmay›
amaçlad›k. 

Olgu: On yedinci gebelik haftas›nda rutin gebelik muayenesi için
hastanemize baflvuran gebede yap›lan fetal ultrasonografik de¤er-
lendirmede fetüste bilateral üst ve alt ekstremitelerde anormallik,
kontrakte bacaklar, bilateral yar›k damak-dudak, intrauterin büyü-
me k›s›tl›l›¤› ve kardiyak anomali saptand›. Bu ultrasonografik bul-
gularla ön planda Roberts sendromu düflünüldü. Sitogenetik ve
moleküler analizlerle Roberts sendromu tan›s› do¤ruland›. Meta-
faz evresinde sentromerlerin erken ayr›flmas› ve sentromer yan›n-
daki heterokromatik bölgelerin erken da¤›l›m› saptand›. Sitogene-
tik ve moleküler analizler ile fetüste ESCO2 geninde homozigot
mutasyon ve ebeveynlerde ise heterozigot mutasyon belirlendi.
Ebeveynler ile genetik konsültasyon sonras› gebeli¤in terminasyo-
nuna karar verildi. Terminasyon sonras› fizik muayene bulgular›
ile prenatal ultrasonografik bulgular benzer saptand›. 

Sonuç: Yirminci gebelik haftas› öncesinde ultrasonografik olarak
birçok ciddi iskelet displazisine tan› konulabilir. Erken tan›, gene-
tik konsültasyon olana¤›n›n yan› s›ra gebeli¤in devam› halinde do-
¤um aç›s›ndan ve postnatal dönemde t›bbi destek için gerekli ted-
birlerin al›nmas›n› sa¤lar. E¤er iskelet displazisine yol açan gene-
tik hastal›k tespit edilip ebeveynlerde bu genin tafl›y›c›l›¤› saptan›r-
sa hastal›¤›n tekrarlamas›n› engellenmek için preimplantasyon ge-
netik tan› ile normal embriyolar elde edilerek sa¤l›kl› gebelikler
oluflturulabilir.

Anahtar sözcükler: Roberts sendromu, ESCO2 geni, iskelet malfor-
masyonlar›.

Correspondence: Reyhan Ayaz, MD. Department of Perinatology, Faculty of Medicine, Istanbul Medeniyet University, Istanbul, Turkey. 
e-mail: drreyhanayaz@hotmail.com / Received: May 13, 2020; Accepted: October 2, 2020
Please cite this article as: Ayaz R, Göktafl E, Balasar M. A case of Roberts syndrome: its ultrasonographic characteristics and genetic diagnosis.
Perinatal Journal 2020;28(3):212–216. doi:10.2399/prn.20.0283009

Case Report

Perinatal Journal 2020;28(3):212–216
©2020 Perinatal Medicine Foundation 

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: Roberts syndrome is a very rare genetic disease, and it
has an autosomal recessive inheritance pattern. It develops as a
result of the mutation in ESCO2 gene located in the 8th chromo-
some. In our study, we aimed to present a case which was found to
have Roberts syndrome coexisting with multiple anomalies, partic-
ularly skeletal system anomaly, in the 17 weeks of gestation. 

Case: In the fetal ultrasonographic evaluation performed on the
pregnant women who referred to our hospital for routine gestation-
al examination in the 17 weeks of gestation, anomalies in the bilat-
eral upper and lower extremities, contracted legs, bilateral cleft
palate and lip, intrauterine growth restriction and cardiac anomaly
were found in the fetus. Roberts syndrome was considered first with
these ultrasonographic findings. The diagnosis of Roberts syndrome
was confirmed by cytogenetic and molecular analyses. Early segre-
gation of centromeres and early breaking up of heterochromatic
regions near centromeres were found at metaphase stage. By cyto-
genetic and molecular analyses, homozygous mutation in ESCO2
gene of the fetus and heterozygous mutation in the parents were
found. The termination of pregnancy was decided after the genetic
consultation with the parents. Physical examination findings and
prenatal ultrasound findings after termination were found similar. 

Conclusion: Many severe skeletal dysplasia cases can be diagnosed
ultrasonographically before 20 weeks of gestation. Early diagnosis
ensures to take necessary actions for medical support during postna-
tal period and in terms of labor if pregnancy continues as well as
genetic consultation opportunity. If the genetic disease that causes
skeletal dysplasia can be identified and parents are found to have this
gene, healthy pregnancies can be achieved by obtaining normal
embryos via pre-implantation genetic diagnosis in order to prevent
the relapse of the disease. 

Keywords: Roberts syndrome, ESCO2 gene, skeletal malforma-
tions.
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Introduction
Roberts syndrome (synonym: hypomelia-hypotrichosis-
facial hemangioma syndrome, pseudothalidomide syn-
drome, Appelt-Gerken-Lenz syndrome) is a genetic dis-
ease with autosomal recessive inheritance pattern which
can be accompanied with extremity anomalies (bilateral
symmetric tetraphocomelia or hypomelia in which
mesomelic shortness is seen, thumb aplasia or hypopla-
sia and oligodactyly, syndactyly, clinodactyly, and flexion
contractures in wrist and knee), craniofacial findings
(microcephaly or cleft palate and lip), and cardiac, renal
and neurodevelopmental retardation which progress
from mild to severe levels during prenatal and postnatal
periods.[1–4] The incidence of carrying Roberts syndrome
and the prevalence of the disease are not known.[5] This
syndrome was first defined by John Roberts in 1919 and
about 150 cases have been reported so far.[4,5] Familial
genetic heritance is common, and this syndrome devel-
ops as a result of the mutation of ESCO2, which is the
gene of establishment of cohesion 1 homolog, coding
the protein that has a role in the cohesion of sister chro-
matids during mitosis.

The ultrasonographic examination of fetus at second
trimester helps to identify many structural and function-
al anomaly. In this case report, we presented a case with
intrauterine Roberts syndrome together with ultrasono-
graphic, radiological, cytogenetic and molecular findings.

Case Report
Twenty-eight-year-old multigravida patient (gravida 3,
parity 1) applied to our clinic at 17 weeks and 2 days of

gestation for routine gestational examination. The
patient had a second-degree consanguineous marriage,
but did not have any additional known disease. Her child
from her first pregnancy was 4 years old and did not have
any health problem. In her second pregnancy, the preg-
nancy was terminated due to phocomelia in the lower
and upper extremities, hypertelorism and bilateral cleft
palate and lip. We could not find any genetic analysis for
the terminated pregnancy. There was no exposure to
teratogenic agent or any medical disease such as diabetes
mellitus, hypertension and heart disease in her maternal
anamnesis.

A singleton live pregnancy was found in the ultra-
sonographic examination (Voluson E8, GE Healthcare,
Milwaukee, WI, USA) where fetal biometric measure-
ments were below 3rd percentile. While advanced level
shortness was found in both humeri, absence in the uni-
lateral ulna, radius and fibula (Fig. 1), and advanced level
of shortness in other ulna and radius were observed (Fig.
2). Bilateral cleft palate and lip (Fig. 3), low-set ears and
contracted legs were found, and bilateral femur lengths
were measured below 3rd percentile. As penis length was
above 95th percentile, macropenis diagnosis was estab-
lished.

A fourth vessel was found in three-vessel trachea view
in the fetal echocardiographic examination. As the direc-
tion of blood flow was same with superior vena cava and
no innominate vein was observed in Doppler ultra-
sonography, it was seen that this vessel was persistent left
superior vena cava.

Fig. 1. Unilateral absence of ulna and radius.   Fig. 2. Unilateral short humerus, ulna and radius. 
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Upon the pre-diagnosis of Roberts syndrome due to
the ultrasonographic findings, the amniocentesis was
performed for genetic investigation. When 40 chromo-
somes which were in metaphase stage were examined, 30
metaphases were found 46XY (normal male fetus), and
aneuploidy was observed in 10 metaphases. In all
metaphase evaluations, early centromere segregation
and heterochromatin repulsion which are the character-
istics findings for Roberts syndrome were observed (Fig.
4). The DNA obtained from the amniocytes was exam-
ined by polymerase chain reaction and direct sequencing
of ESCO2 gene. Exon-specific primers were used for
ESCO2 gene sequencing. Homozygous mutation
c.1131+1G>A (g.16055 G>A) causing a change in the
extension site was found in the sixth intron.

After detailed genetic consultation, the pregnancy
was terminated at 19 weeks and 5 days of gestation. The
family refused postnatal autopsy and magnetic resonance
imaging. Postnatal physical examination was performed
and defects in the long bones were found by X-ray imag-
ing which were similar to the ultrasonographic findings
found during prenatal period (Fig. 5).

The parents underwent genetic examination to eval-
uate the inheritance potential of ESCO2 gene in order
to determine the risk of developing Roberts syndrome in
future pregnancies. As a result of this examination,
maternal and parental c.1131+1G>A heterozygote
inheritance was found. The family was informed that
there is a 25% chance for the recurrence of this syn-
drome in the future pregnancies due to the findings of
this genetic examination.

Discussion
Roberts syndrome is a rare genetic disease with autoso-
mal recessive inheritance pattern, leading to multiple
congenital malformation. Although its prevalence and
inheritance incidence are not known, there are about
150 cases reported in the literature.[4,5] Roberts syn-
drome is a genetic disease characterized with intrauter-
ine and postnatal growth restriction, bilateral cleft
palate and lip, craniofacial anomalies, bilateral symmet-
ric tetraphocomelia or hypomelia (upper extremities are
affected more than lower extremities), mental retarda-
tion and cardiovascular anomalies.

While extremity buds are observed at 8 weeks of
gestation, extremity joints and fingers are observed by
11 weeks of gestation.[6] There are some case reports
which found some findings specific to Roberts syn-

Fig. 3. Bilateral cleft palate and cleft lip. Fig. 4. Early centromere segregation (black arrow), and hetero-
chromatic regions (red arrow). 

Fig. 5. Postnatal extremity contractures, bilateral cleft palate and
cleft lip, and oligodactyly. 
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drome by prenatal ultrasonography and diagnosed dur-
ing the early period in women with previous history of
child(ren) with Roberts syndrome in their previous
pregnancies.[2,7–11] In the diagnosis of Roberts syndrome,
fetal face, genital organs, extremities, fingers and toes
are the main structures to be checked. As cardiac anom-
aly prevalence is high in skeletal system anomalies, fetal
echocardiography is an examination that should be car-
ried out in all skeletal system anomalies.[12]

The diagnosis of Roberts syndrome is established by
cytogenetic and molecular analyses. The findings of
early centromere segregation and heterochromatin
repulsion near centromere are the characteristic chro-
mosomal anomalies seen in Roberts syndrome. In addi-
tion to these anomalies, random chromosomal loses and
sporadic aneuploidies involving different chromosomes
can be seen related with early centromere segrega-
tion.[11,13] However, normal karyotype is seen in some of
the cases reported in the literature. The mutation in
ESCO2 gene coding the protein which conducts the
acetyl transferase activity necessary for the attachment
of sister chromatids during S phase to each other is
responsible for this syndrome.[7–9] Today, about 30 dif-
ferent mutations are known in ESCO2 gene causing
Roberts syndrome, and phenotypic characteristics vary
depending on the differences of these mutations.[14]

Hermann et al. identified SC phocomelia syndrome
first in 1969, in which the courses of extremity defects,
flexion contractures in joints, growth restriction and
mental retardation are slow. This syndrome also devel-
ops in the pattern of autosomal recessive inheritance
and with premature centromere segregation. Roberts
syndrome and SC phocomelia syndrome are the dis-
eases in the different spectrum of the defect in ESCO2
gene, where Roberts syndrome has a clinical course
with severe findings and even results in intrauterine or
postnatal death while SC phocomelia syndrome repre-
sents its slight form where individuals survive until their
adulthoods.[15] Vega et al. found less cardiac defect in
those with corneal opacity and more frequent mental
retardation. They found skeletal deformity and cleft
palate and lip together more frequently similar to our
case. It was seen in the cases without cleft palate and lip
that oligodactylia accompanied rarely.[14]

Roberts syndrome usually display familial inheri-
tance. Our patient had the history of termination in her
previous pregnancy upon the detection of phocomelia

and bilateral cleft palate and lip. No genetic analysis
was conducted for the reason of anomaly in the termi-
nated pregnancy. When we found persistent left supe-
rior vena cava in the echocardiography, and bilateral
shortness in upper and lower extremities, bone defi-
ciency in the extremities with different degrees, bilat-
eral oligodactylia, contracted lower extremities, cleft
palate and lip and macropenis in the ultrasonographic
anatomic screening in her current pregnancy, we con-
sidered Roberts syndrome first and conducted cytoge-
netic analysis by performing amniocentesis. We found
out that the physical examination findings after termi-
nation were similar to the prenatal anomalies. In the
karyotyping assessment that we evaluated 40
metaphases, we found karyotype as 46,XY and chro-
mosomal anomaly in 10 metaphase assessment; howev-
er, the increases and decreases in chromosome num-
bers were not reiterative. Chromosomal aneuploidies
related with early centromere segregation are seen fre-
quently in Roberts syndrome, but these aneuploidies
do not lead to different additional findings than the
findings of Roberts syndrome as they are not the ane-
uploidy of the same chromosome in every cell and not
the reiterating aneuploidies.[14]

We found the findings of early centromere segrega-
tion and heterochromatin repulsion in all metaphases.
We obtained fetal DNA from amniocytes and we
observed the mutation in ESCO2 gene by the direct
sequencing of this DNA. We found homozygous muta-
tion c.1131+1G>A (g.16055 G>A) causing a change in
the extension site in the sixth intron. We found het-
erozygote mutation in ESCO2 gene in the maternal
and paternal cytogenetic analysis. We recommended
the family to have preimplantation genetic diagnosis or
chorionic villus sampling for planned pregnancies in
the future.

Conclusion
In   conclusion, inappropriate preconceptional and pre-
natal care result in pregnancy with many chromosomal
anomalies. The sonographic findings of many skeletal
dysplasia conditions can be detected in the first
trimester. If there is no family history, the genetic diag-
nosis of skeletal dysplasia conditions can be difficult.
When skeletal dysplasia is detected and family requests
termination, necessary consultation should be provided
to the family after termination for detailed pathological
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and radiological examinations. If family decides to con-
tinue pregnancy after prenatal diagnosis, the family
should receive social and emotional support, and neces-
sary precautions should be taken in order to provide suf-
ficient care and support for the malformed baby during
neonatal period. If genetic inheritance is found in family
members for autosomal recessive diseases such as
ESCO2 gene mutation, healthy embryos can be
obtained by establishing preimplantation genetic diag-
nosis and the disease can be prevented to repeat.
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Introduction
Torsion of the Fallopian tubes is a rare cause of acute
abdominal pain. The incidence of tubal torsion reported
one in 1.5 million women and, only 12% of cases being
identified during pregnancy.[1,2] Etiology of tubal torsion
may include hydrosalpinx, hematosalpinx, previous tubal
surgery, cyst of Morgagni, adhesions, tubal abnormali-
ties, medications which increase the tubal mobility (hor-
mones etc.), and tubal trauma. It can also occur with
healthy tubes. Other known etiological factors include
varicose veins around tubes.[3,4]

It is hard to diagnose tubal torsion, because it is hard
to differentiate it from other acute abdominal pain caus-
es such as acute appendicitis, pelvic inflammatory dis-

ease, ovarian torsion, renal colic, pyelonephritis, diverti-
culitis etc. Definitive diagnosis of tubal torsion is usual-
ly decided intraoperatively.

This case was operated with the initial diagnosis of
acute appendicitis with preterm pregnancy; however,
intraoperatively it was understood that right tubal tor-
sion was the cause of the abdominal pain.

Case Report
A 23-year-old healthy primigravida, with medical histo-
ry of gestational diabetes-using 10 units of insulin
detemir (long-acting insulin) per day- presented with
pruritis at a gestational age at 36 weeks and 2 day. Her

Özet: ‹zole tubal torsiyon nedeniyle miat gebelikte
akut abdomen
Amaç: Nadir bir durum olan gebelikte izole tubal torsiyon olgu-
sunu sunmak. 

Olgu: Çal›flmam›zda, sa¤ alt kadranda abdominal a¤r›s› olan, 23
yafl›nda primigravida ve 37. gebelik haftas›nda olan bir olguyu sun-
duk. Klinik ve manyetik rezonans görüntüleme (MRG) bulgular›,
akut apandisit tan›s›na iflaret etmekteydi. Acil eksploratif laparoto-
mi ve sezaryen do¤um gerçeklefltirildi. Bükülmüfl sa¤ Fallop tüpü
ve Morgagni kisti gözlemlendi ve sa¤ salpenjektomi yap›ld›. 

Sonuç: Gebelikte izole tubal torsiyon nadir olsa da, gebelikte akut
abdomenin ay›r›c› tan›s›na dahil edilmelidir. Erken cerrahi müda-
hale, obstetrik morbiditeyi azaltacakt›r.

Anahtar sözcükler: Akut abdomen, gebelik, izole tubal torsiyon.

Correspondence: Ayflegül Özel, MD. Division of Perinatology, Department of Obstetrics and Gynecology, Ümraniye Research and Training Hospital,
Health Science University, Istanbul, Turkey. e-mail: ozelaysegul@hotmail.com / Received: 1 Eylül 2020; Accepted: 12 Ekim 2020
Please cite this article as: Topçu G, fiimflek Y, Çetin fi, Muhçu M, Özel A. Acute abdomen in a term pregnancy due to isolated tubal torsion. Perinatal
Journal 2020;28(3):217–220. doi:10.2399/prn.20.0283013

Case Report

Perinatal Journal 2020;28(3):217–220
©2020 Perinatal Medicine Foundation 

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: Isolated tubal torsion in pregnancy is a rare condition
we want to present this case. 

Case: In our study, we present a 23-year-old woman primigravida at
37 weeks of gestation with acute right lower abdominal pain. The
clinical and Magnetic resonance imaging (MRI) findings led to diag-
nosis of acute appendicitis. Emergency exploratory laparotomy and
cesarean section were performed. A twisted right Fallopian tube and
Morgagni’s cyst was noted and right salpingectomy was performed. 

Conclusion: Although isolated tubal torsion during pregnancy is
very rare, it should be included in the differential diagnosis of acute
abdomen in pregnancy. Early surgical intervention will decrease
obstetric morbidity. 

Keywords: Acute abdomen, pregnancy, isolated tubal torsion.
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vital signs, hemogram, urinary parameters were normal
but, liver function parameters were increase (alanine
aminotransferase levels increase to 296 U/L, aspartate
aminotransferase levels increase to 179 U/L). The
patient was admitted to inpatient service with a prelimi-
nary diagnosis of cholestasis and gestational diabetes. A
single live fetus at 37 weeks of gestation with normal
amniotic fluid and placenta were revealed by sonograph-
ic examination. The umbilical artery Doppler findings
were normal. The nonstress test showed normal acceler-
ations and variability of the fetal heart rate without uter-
ine contractions. After high level of serum bile acids,
treatment of ursodeoxycholic acid was started.

On the fifth day of her hospitalization, the patient
complained of absence of appetite and abdominal pain in
the right lower quadrant. Physical examination revealed
abdominal enlargement compatible with pregnancy age
and costovertebral angle sensitivity and no specific ten-
derness. Urinary ultrasound and complete urinalysis
were planned; however, due to localized pain in the right
lower quadrant, loss of appetite and leukocytosis in the
new complete blood count with a raised C- reactive pro-
tein, the patient was consulted to the general surgery
with a preliminary diagnosis of acute appendicitis. MRI
was recommended and implemented. MRI results inter-
preted as acute appendicitis by the radiologist. The
patient was informed and emergency exploratory laparo-
tomy and cesarean section was planned. After the deliv-
ery of a healthy 3000 g, 9/10 Apgar score baby via cesare-
an section, an observation was made: the right Fallopian
tube had twisted four times around itself (Fig. 1), and the

distal tip of the tube was adherent to the back of the
uterus with a necrosis measuring 6x3 cm in size. We also
noticed a 20 mm cyst of Morgagni which was located at
the fimbriated ends. Salpingectomy was performed. Due
to distal part of the appendix was edematous and
inflamed, general surgeon invited and consulted intraop-
eratively. Appendectomy was performed. Tubal hemor-
rhage and necrosis were confirmed by histopathological
examinations. However, the histopathology report did
not indicate that part of the appendix showed primary
inflammation (Figs. 2a and b).
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Fig. 1. The right Fallopian tube had twisted four times around itself.

Fig. 2. (a) The histopathological image of right tubal hemorrhage and necrosis (H&E ×100). (b) The histopathological image of the appendix
(H&E ×100). Periappendicitis is seen as secondary tubal torsion associated peritoneal inflammation.

a b



Postoperative recovery was uneventful, insulin and
ursodeoxycholic acid were stopped after the c- section.
The blood sugar levels and liver function tests were nor-
mal.

Discussion
Tubal torsion is seen rarely during pregnancy.
Approximately 31 isolated tubal torsion cases during
pregnancy seem to have been reported from 1936 till
today in English literatures.[5–8]

This case doesn’t have any previously known etio-
logical factors, but in the preoperative observation
there was a cyst of Morgagni on the right side.
Morgagni’s cysts are Wolffian duct remnants located at
the ends of the Fallopian tubes. These are usually
asymptomatic. and rarely undergo torsion with
Fallopian tube.[6]

The unspecific clinical findings make it difficult to
identify an isolated tubal torsion preoperatively.
Nausea, vomiting and lower abdominal pain are the
most important symptoms of tubal torsion. The case in
this report had abdominal pain in her right lower quad-
rant, loss of appetite and white blood cells were slightly
elevated. Acute appendicitis, ovarian torsion, ruptured
ovarian cyst, tubo-ovarian abscess, salpingitis, urolithi-
asis, degenerated leiomyoma and ablatio placenta can
mimic the symptoms and findings of tubal torsion.[9]

Acute appendicitis is frequently confused with right
tubal torsion as in this case. Tubal torsion occurs usual-
ly on the right side. Probable reason of tubal torsion
occurs usually on the right side where small intestine
and appendix can easily move but on the left side sig-
moid colon is attached to the mesentery. As a second
reason, it may be due to slow venous drainage on the
right side, resulting in congestion.[10,11]

Although the imaging in tubal torsion cases are usu-
ally nonspecific, MRI is helpful in cases where the diag-
nosis remains unclear, especially in young or pregnant
patients with undetermined sonographic findings. It is
also the safe option because of great contrast of soft tis-
sue and lack of radiation for pregnant women. One of
the reasons why the present case was misdiagnosed is
that we did not perform a preoperative ultrasonography
for patient’s pain in the right lower quadrant. Secondly,
because of the emergency condition of the patient, we
weren’t able to examine MRI images. We recognized a
cystic dilatation at the right adnexal side on the MRI
images after surgical intervention (Fig. 3).

The technical approach in surgical intervention is
also an important issue in a pregnant woman. However,
laparoscopic approach was found safety in a recent study
by Walsh et al.[12] which focused on appendectomies in
pregnancy. We opted an open surgical approach due to
the patient was at 37 weeks of gestation. We also pre-
ferred salpingectomy rather than detorsion as in most
cases reported in the literature[2,7] because of the Fallopian
tube was edematous with hemorrhaged infarction and
necrosis.

Conclusion
It is so difficult to establish a final diagnosis preopera-
tively in tubal torsion. Aggressive management including
early surgical invention is indicated in such cases to pre-
vent obstetric complications. Imaging techniques may be
suggestive but not conclusive. Therefore, a pregnant
patient with acute abdomen should first be evaluated
with the clinical findings.
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