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Abstract page
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— The text of the technical note type of articles should be divided into
"Introduction, Technic, Discussion". The presented technic should be defined
briefly under the related title, and include illustrations or figures as soon as pos-
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— Letters to the Editor should not have titled sections. If there is a cita-
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provided. 
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manuscript will be suspended until this request is fulfilled by the author(s).
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Patient profile and treatment outcomes of (near-miss)
obstetric patients and evaluation of maternal 

mortality: a tertiary center experience 
Ömer Yavuz fiimflek1, Ercan Y›lmaz1, Ebru Çelik1, Abdullah Karaer1, Ilg›n Türkçüo¤lu1,

Önder Çelik1, Türkan To¤al2

1Department of Obstetrics and Gynecology, Faculty of Medicine, ‹nönü University, Malatya, Turkey 
2Department of Anesthesiology and Reanimation, Faculty of Medicine, ‹nönü University, Malatya, Turkey 

Research Article
Perinatal Journal 2012;20(1):1-5

Abstract

Objective: Severe morbidities which might result in maternal
mortality are evaluated in the category of near-miss obstetric
patients. Diagnosis, assessment, and treatment outcomes of near-
miss patients whose mortality can be prevented with optimal and
timely intervention have been accepted as indicators of maternal
health status, worldwide. In this paper we evaluated characteristics
and management of these cases and the maternal mortality related
with the near-miss obstetric morbidities.   
Methods: Among patients referred to our hospital between August
1, 2010, and October 1, 2011, file information of the cases whose the
criteria complied with near-miss maternal morbidity were analyzed
retrospectively Their demographic characteristics, and their data
kept in the patient files of Departments of Obstetrics, and
Gynecology, General Surgery, and also Intensive Care Units, and
all mortality data of deceased cases were analyzed.
Results: During the study period 84 patients (3.8 %) referred with
near-miss maternal morbidities. The most frequently encountered
underlying etiology was severe preeclampsia and HELLP syndrome
(79.8 %), followed by cases with postpartum bleeding (16.7%).
Perinatal mortality rate in this near-miss population was found to be
11.9% (n=10). All patients required monitorization in the intensive
care unit. Four patients died during the follow-up (4.7%).
Conclusion: The most frequently seen risk factors in near-miss
patients are also predominant etiologies for maternal mortality.
Timely recognition and intervention can prevent mortalities seen
in majority of these patients. 
Key words: Maternal mortality, near-miss, obstetric morbidity,
treatment.

Neredeyse kaybedilecek (near-miss) obstetrik 
hasta profili, tedavi sonuçlar› ve maternal 
mortalite de¤erlendirmesi: üçüncü basamak 
merkez deneyimi
Amaç: Maternal ölümle sonuçlanabilecek fliddetli morbiditeler
son y›llarda ‘neredeyse kaybedilecek’ obstetrik hasta s›n›f›nda de-
¤erlendirilmektedir. Uygun ve zaman›nda müdahale ile mortalite-
nin engellenebildi¤i neredeyse kaybedilecek hastalar›n tan›s›, de-
¤erlendirilmesi ve tedavi sonuçlar› tüm dünyada maternal sa¤l›¤›n
bir göstergesi olarak de¤erlendirilmeye bafllanm›flt›r. Bu yaz›da
klini¤imize neredeyse kaybedilecek düzeyde a¤›r morbiditelerle
gelen hastalar›n özellikleri, tedavi yaklafl›m› ve mortalite olgular›
de¤erlendirildi. 
Yöntem: A¤ustos 2010 - Ekim 2011 tarihleri aras›nda neredeyse
kaybedilecek maternal morbidite kriterlerine uyan hastalar›n bilgi-
leri retrospektif olarak incelendi. Hastalar›n demografik, obstetrik,
cerrahi ve yo¤un bak›m özellikleri ve mortalite ile sonuçlanan ol-
gular›n bilgileri incelendi. 
Bulgular: Çal›flma periyodunda 84 hasta neredeyse kaybedilecek
düzeyde morbiditeler ile baflvurdu (%3.8). En s›k altta yatan neden
a¤›r preeklampsi ve HELLP sendromu (%79.8) idi. Daha sonra ise
postpartum kanamal› olgular (%16.7) yer ald›. Neredeyse kaybedi-
lecek hasta popülasyonundaki perinatal ölüm oran› %11.9 (n:10)
saptand›. Tüm hastalar yo¤un bak›m takibi gerektirdi. Dört hasta
mortalite ile sonuçland› (%4.7). 
Sonuç: Neredeyse kaybedilecek hastalardaki en s›k risk faktörleri
ayn› zamanda maternal mortalitenin de önde gelen nedenleridir.
Bu hastalar›n zaman›nda tan›nmas› ve müdahale edilmesi ile büyük
k›sm›nda mortalite engellenebilir.  

Anahtar sözcükler: Maternal mortalite, neredeyse kaybedilecek,
obstetrik morbidite, tedavi.
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Introduction
Maternal mortality rates are globally accepted as the
most important criteria of women’s health. Among tar-
gets of healthy life for the millenium reported by
World Health Organization (WHO), all encompassing
fight against maternal mortality and minimization of
mortality rates are included.[1] Within this frame,
patients with metabolic abnormalities and severely
deteriorated surgical patients secondary to obstetric
complications, have a distinct, and crucial importance.
Some of these patients die, and those who had received
sufficient, and timely medical-surgical care can be sal-
vaged. 

Patients who survived despite development of life-
threatening obstetric complications during pregnancy
and postpartum period up to 42nd day were defined as
near-miss patients by WHO.[2] The most important
causes of near-miss maternal morbidity are complica-
tions related to obstetric hemorrhages, and hyperten-
sive diseases of pregnancy.[3] Another important issue is
that the incidence of long-term morbidities such as
renal failure, respiratory tract problems, and sudden
death within a year is higher when compared with the
population in general.[4,5] Especially, mortalities, and
morbidities related to obstetric bleedings can be large-
ly prevented with timely, and sufficient medical, and
surgical care. 

Healthcare politics targeting a decrease in maternal
mortality rates in our country have gained momentum
beginning from the year 2000. Widespread, and effec-
tive antenatal care, increased availability of facilities
enabling rapid transfer of emergency patients, estab-
lishment of sound, and reliable data banks like
National Maternal Mortality Study have all reportedly
decreased maternal mortality rates from 49.2/100,000
in 1998 to 19.4/100,000 in 2008.[6,7] Presently, among
countries with higher-moderate income rates which
participated in World Health Organization, Turkey
ranks at the bottom with minimal maternal death
rates.[8] On the other hand, our nationwide medical lit-
erature data related to the patient profiles of compli-
cated cases included in the newly coined near-miss cat-
egory are lacking. In the present study, the character-
istic features of near-miss obstetric patients who
referred with acute complications to our clinics of ref-
erence university of the region, and results of our man-
agement modalities were presented, and this issue was
discussed under the light of current literature informa-
tion. 

Methods
Our study was planned as a retrospective clinical inves-
tigation in compliance with the principles established by
Helsinki Declaration pertaining to human experiments.
Electronic records of the patients referred with near-
miss obstetric complications to Inonu University
Faculty of Medicine, Department of Obstetrics, and
Gynecology, between August 1, 2010, and October 1,
2011 were analyzed. As study inclusion criteria, 5 main
criteria required for the definition of ‘near-miss mor-
bidly obstetric patient’ as determined by Flippi et al.
were used:[9] (1) Shock, emergent hysterectomy, caogu-
lopathy severe bleeding requiring transfusion of more
than 2 liters of blood products; (2) Severe preeclampsia,
eclampsia, and diagnosis of HELLP (hemolysis,
increased liver enzymes, thrombocytemia) syndrome;
(3) Patients with sepsis, shock, and associated morbidi-
ties (body temperature <36°C or >38°C or systolic
blood pressure <90 mmHg, and heart rate >120 bpm;
(4) Diagnosis of dystocia associated with uterine rupture
or dehiscence; (5) Symptoms of serious anemia (hemo-
globin <6 g/dl) without evidence of severe bleeding. 

Information about obstetric and demographic char-
acteristics such as age, parity, gravida, gestational age,
mode of delivery, mean birth weights, neonatal out-
comes, hemodynamic status, amount of transfusion,
requirement for intensive care, duration of hospitaliza-
tion, intraoperative complications, morbidity, and
mortality of the patients operated on were recorded. 
Data were analyzed using the Statistical Package for
Social Sciences (SPSS) software (version 10.0 for
Windows). All differences associated with a chance
probability of .05 or less were considered statistically
significant. Continuous variables are presented as
mean±SD. 

Results
During the study period of 15 months, 2,156 deliveries
were performed in our clinics. Among them, 84
patients were cases with near-miss morbidities (3.8%).
The most frequently seen underlying etiologies were
severe preeclampsia, and HELLP syndrome (79.8%),
followed by postpartum bleeding (16.7%).
Distribution of patient diagnoses is presented in Table
1, and obstetric characteristics are shown in Table 2.
Seventy-four (88.1%) patients had given birth by
cesarean section. Twenty-four (35.5%) newborns
required monitorization in the intensive care unit. At
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presentation intrauterine fetal death was detected in
two patients. A 16-week pregnancy terminated in abor-
tus. Eight newborns died in the neonatal intensive care
unit because of complications related to extreme pre-
maturity In conclusion, our perinatal mortality rate in
near-miss patients was found to be 11.9% (n=10). 

Operations performed on near-miss patients
because of postpartum bleeding, and associated placen-
tal pathologies are presented in Table 3. Intra- and
postoperative surgical complications were not seen in
none of the patients operated for obstetric bleeding In
our study, all patients required monitorization in the
ICU. Mean blood loss (1,428 ml; range, 500-4,000 ml),
mean amount of blood transfusion (4.3 U; range 1 to
17 U), and mean ICU stay (4 days; range 1 to 7 days)
were also determined. Four out of 84 patients died
(4.7%). One of these patients was referred to our clin-
ics from another center with manifestations of hypov-
olemic shock, and consumption coagulopathy because
of atonic bleeding. The patient underwent bilateral
internal iliac artery ligation together with total hys-
terectomy. The patient who received a total of 17 units
of blood transfusion died on the postoperative first day

because of multiorgan failure, and disseminated
intravascular coagulation. The second patient present-
ed to emergency service with complaints of sudden
dyspnea, and loss of conscious on postoperative 5th
day, and died because of masive pulmonary embolism
detected on emergent echocardiography. The third
case was a multipar patient who was admitted to the
ICU at her 16th gestational week with diagnoses of
sepsis, and intrauterine ex fetus, and despite supportive
treatment she died on postpartum 5th day because of
multiorgan failure, and disseminated intravascular
coagulation. The fourth patient developed HELLP
syndrome with concomitant eclamptic seizures after
childbirth in another medical center. She died on post-
partum 10th day because of intracranial bleeding, cere-
bral edema, and cardiopulmonary arrest Diagnoses,
demographic, and obstetric characteristics of deceased
patients are presented in Table 4. 

Discussion
Studies related to salvaged near-miss women during
their pregnancies, childbirth, and postpartum periods
have been considered as important indicators of obstet-
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Table 1. The diagnosis of near miss obstetric cases.

Tan› n (%)

Severe preeclampsia 52 (61.9)

HELLP* syndrome 15 (17.9)

Postpartum hemorrhage 14 (16.7)

Sepsis 1(1.2)

Primary acute akut liver failure 1 (1.2)

Pulmonary thromboembolism 1 (1.2)

Total 84 (100)

Table 2. Demographic and obstetric features of the near miss cases.

Parameter Mean (Min-max)

Age 28 (17-44)

Gravidity 2.2 (1-5)

Parity 1 (0-4)

Gestational week 32 (16-41)

Birth weight 2,015 (150-4,200)

APGAR 1 6 (0-8)

APGAR 5 8 (0-10)

*HELLP: Hemolysis, elevated liver function, decreased thrombocytes

Table 3. The associated placental abnormalities of the near miss cases and applied surgical interventions.

Parameter N %

Placental pathology None 6 42.8
Placenta previa 5 35.8
Placental invasion abnormality 
(accreata, increata, percreata) 3 21.4

Surgical procedure B‹‹AL* 6 42.8
B‹‹AL+Lynch suturization 1 7.2
B‹‹AL+Total hysterectomia 7 50

*B‹‹AL: Bilaterally internal iliac artery ligation



ric care, and women’s health, worldwide. Our study is
the first report about the inventory of near-miss obstet-
ric patients in our country. In this study, as a clinics of
obstetrics, and gynecology of our regional reference
hospital, our incidence of near-miss mothers, and mor-
tality rate related to this diagnosis were found to be
3.05%, and 4.7%, respectively. According to a recently
reported review by WHO about maternal morbidity,
and mortality, the prevalence of near-miss mothers
ranges between 0.4, and 8 percent.[10] In reports from
African countries its prevalence surprisingly climbs up
to 25 percent.[9] This higher prevalence has been report-
edly associated with uneven distribution of maternal
care services among countries, and diversities among
diagnostic criteria of ‘near-miss cases. 

In 2009 WHO revised the diagnostic criteria of
‘near-miss patients’ to encompass disorders in each
organ systems i.e. cardiovascular, respiratory, renal,
hematologic, hepatic, and nervous systems.[2] On the
other hand, some investigators reported that the fre-
quency of overdiagnoses of near-miss patients will
increase in case of usage of these criteria, and updated
criteria have not been routinely used.[11,12] In our study,
we used diagnostic criteria for near-miss patients rec-
ommended by Flippi et al. in 2005 instead of WHO
criteria revised in 2009 because we have encountered
difficulties in obtaining clinical, physiologic, and labo-
ratory data of each organ system, and also these new
criteria have not entered in routine clinical use.[5,9] In
compliance with the literature, in our study hyperten-
sive complications of pregnancy, and postpartum hem-
orrhages were the most (97.5%) frequently detected

risk factors in near-miss patients. Thromboembolic
complications which are the foremost etiologic factors
of maternal mortality in developed countries were
found only in our one patient who died because of car-
diopulmonary arrest secondary to massive pulmonary
embolism. Primary hepatic failure and sepsis are rarely
seen etiologic factors which might eventually result in
death of the patient (Table 1). A recent review by
WHO on this issue have indicated that obstetric bleed-
ings especially during postpartum period were pre-
dominant etiologic factors in maternal mortalities seen
in African (33.9%), and Asian (30.8%) countries.[8]

However, in Latin America hypertensive complica-
tions of pregnancy have been reported as the most fre-
quently (25.7%) encountered causes of maternal mor-
talities.[8] The same review emphasizes that mortalities
particularly due to pre-, and postpartum hemorrhages
can be prevented, and reduction in maternal mortali-
ties should be among the targeted priorities of the
healthcare strategy. In our study, among 15 near-miss
cases referred to us, and operated on for postpartum
bleeding, only one patient died (success rate, 93.4%).
In addition, any complication related to the interven-
tion performed was not seen in our patients. We think
that this higher success rate can be attributed to suffi-
cient surgical experience gained by our staff about the
management of serious postpartum bleeding, and most
importantly to provision of rapid, and organized mul-
tidisciplinary intensive care facilities for near-miss
patients in our university. 

In the present study, the incidence of peripartum
hysterectomy was found 0.32%. Similarly, in their 5-
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Table 4. Obstetrical characteristics of the cases with maternal mortality.

Parameter Case 1 Case 2 Case 3 Case 4

Age 26 28 32 35

Diagnosis Postpartum atony Eclampsia+HELLP syndome Sepsis Pulmonary embolism

Gravidity 4 1 2 1

Parity 2 0 1 0

Mode of delivery CS CS Abortus Vaginal delivery

Week of birth 38 34 16 39

Birth weight 3400 1900 150 3400

Duration of ICU* (days) 2 2 3 1

Additional surgical procedure B‹‹AL†+Total hysterectomy none none none

Amount of transfusion (unit) 17 5 3 none

*ICU: Intensive care unit; †B‹‹AL: Bilaterally internal iliac artery ligation



year retrospective study, Çetin et al. have reported a
0.29% incidence of peripartum hysterectomy in one of
the major referral center (Department of Obstetrics
and Gynecology, Cerrahpasa Medical Faculty, Istanbul
University) of our country.[13]

Maternal mortality rate in the present study was
185/100,000. The other referral centers in eastern and
south-eastern part of the country have reported sur-
prisingly higher mortality rates. In their 4-year follow-
up, Yal›nkaya et al. have reported a 1,100/100,000
maternal mortality rate.[14] In their 3-year retrospective
evaluation, fiahin et al. have also reported a maternal
mortality rate of 960/100,000. The obstetric haemor-
rhages and hypertensive complications were noticed as
pioneer causes of maternal mortality cases in both of
the studies. The determinative factor for the survival of
near-miss patients is the provision of timely and opti-
mal medicosurgical care. A guideline published by
WHO in 2005 formulated an algorithm for the man-
agement of near-miss patients.[16] The first step in this
algorithm requires from countries to have a control on
their national statistical data related to maternal mor-
talities, and near-miss patients. Although results we
obtained in our study belong to a database of a single
center, they are important in that they were retrieved
from a data base of a regional reference hospital in con-
sideration of guideline recommendations of WHO. 

Conclusion
Near-miss obstetric patients are acute cases rapidly
nearing to their deaths. These patients can be diagnosed
based on accurate diagnostic criteria, and on a large scale
they can be resuscitated with timely medicosurgical
management. To achieve these targets, obstetric health-
care team should be equipped with adequate armamen-
tarium, training, and experience, and also monitoriza-
tion of the patients using a multidisciplinary approach
including intensive care services should be ensured..
Implementation of nationwide healthcare policies relat-
ed to the management of near-miss patients might con-
siderably decrease maternal mortality. 

Conflicts of Interest: No conflicts declared.
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Determination of the median levels of first trimester
screening test parameters in our region

Dilek Beker fianl›, Kaz›m Kartkaya   
Department of Biochemistry, Eskiflehir State Hospital, Eskiflehir, Turkey

Introduction
The major advantage of first-trimester screening is the
earlier gestational age of detection so that further diag-
nostic testing can be made available for patients con-

sidered at higher risk for chromosome abnormalities.[1]

Antenatal screening for fetal chromosomal abnormali-
ties was improved over last years. These improvements
have increased chance of couples for more effective
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Abstract

Objective: In this study our purpose was to determine the medi-
an values of the first trimester screening parameters in pregnancy
in our region to decide whether Prisca medians are appropriate or
not and reevaluate risky pregnancies according to prisca medians
by the way of the new regional median values and compare results.  

Methods: In this study we evaluated serum free beta-human
chorionic gonadotropin (free β-hCG) and pregnancy-associated
plasma protein-A (PAPP-A) values of 1,613 pregnant women who
admitted to our biochemistry laboratory for the first trimester
screening test between 2005-2010.

Results: β-hCG and PAPP-A median values were calculated for
each week between 11-13th gestational weeks. When regional
medians calculated by Prisca median values on 11-13th weeks are
compared, statistically no significant difference was found on free
β-hCG levels (p>0.05) as there was statistically a significant differ-
ence on PAPP-A levels (p<0.05). 

Conclusion: We believe that calculating regional median values
or determining appropriateness of used medians can decrease the
need for invasive diagnostic procedures which carries risk for both
mother and fetus.    

Key words: Down syndrome, first trimester screening, regional
median.

Bölgemizde ilk trimester tarama testi 
parametrelerinin medyan düzeylerinin belirlenmesi

Amaç: Bu çal›flmada amac›m›z gebelikte kullan›lan ilk trimester
tarama testi belirteçlerinin bölgemize ait medyan de¤erlerini be-
lirleyerek mevcut meydanlar›n uygun olup olmad›¤›n› saptamak ve
flu anda kulan›lan Prisca medyan de¤erlerine göre riskli saptanan
vakalar› yeni belirlenen medyanlara göre tekrar de¤erlendirerek
sonuçlar› karfl›laflt›rmak. 

Yöntem: Bu çal›flmada biyokimya laboratuvar›m›za 2005-2010 y›l-
lar› aras›nda ilk trimester tarama testi için baflvuran, 11-13 gebelik
haftalar› aras›nda bulunan toplam 1,613 gebede serbest beta insan
koryonik gonadotropini (serbest β-hCG) ve gebelikle iliflkili plaz-
ma protein A (PAPP-A) de¤erleri geriye dönük olarak incelendi. 

Bulgular: Serbest β-hCG ve PAPP-A için 11-13 haftalar aras›
medyan de¤erler her bir haftaya göre yeniden hesapland›. 11-13.
haftalarda Prisca medyan de¤erleri ile yeni hesaplanan bölgesel
medyanlar karfl›laflt›r›ld›¤›nda; serbest β-hCG düzeylerinde istatis-
tiksel olarak anlaml› fark görülmedi (p>0.05), PAPP-A düzeylerin-
de ise istatistiksel olarak anlaml› fark görüldü (p<0.05). 

Sonuç: ‹lk trimester tarama testlerinde bölgesel medyanlar›n he-
saplanmas› ya da mevcut meydanlar›n uygunluk aç›s›ndan de¤er-
lendirilmesinin anne ve fetüs aç›s›ndan riskli olabilecek giriflimsel
ifllemlere ihtiyac› azaltaca¤›na inanmaktay›z. 

Anahtar sözcükler: Down sendromu, ilk trimester tarama testi,
bölgesel medyan.
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screening options. In 1970’s maternal age was a single
indication for invasive testing. Maternal age alone is a
poor screening method which determines 1/3 of fetus-
es affected by Down syndrome. Risk of a patient aged
35 or older can be lower than a 20-year-old woman
with new screening protocols.[2] Maternal age com-
bined with biochemical markers improved accuracy of
screening tests. First trimester screening including NT
and maternal serum parameters is now offered to
women of all ages.[3]

First trimester screening protocols include mater-
nal serum analytes and ultrasonographic examination.
Free β-hCG and PAPP-A are most important serum
analytes for first trimester screening.[1] PAPP-A is
decreased in Down syndrome pregnancies, with a
mean value of 0.4 MoM, on the other hand free β-hCG
is elevated with a mean value of 1.8 MoM. Studies on
risky pregnancies showed that increased risk of aneu-
ploidy associated with increased nuchal translucency
(NT). Nuchal translucency is a sonoluscent fluid filled
space beneath the skin at the back of the neck. It can be
measured between 11 and 14 gestational weeks by
transabdominal ultrasonography.[4] NT was the best
single marker with a detection rate more than 70 per-
cent.[5] Combining NT measurements as multiples of
median (MoM) with serum analytes and maternal age
will improve detection rate of Down syndrome in the
first trimester.[1] Amniocentesis, chorion villus biopsy
and cordosynthesis are specific diagnostic tests used to
determine fetal aneuploidy with near %100 accuracy
but they also carry risk of fetal exitus or spontaneous
abortus. In order to determine fetal aneuploidy com-
bined biochemical and NT screening is used preferen-
tially.[6] The risk of invasive testing, availability of
resources and a cost-to-benefit ratio are important fac-
tors considered to use more effective screening meth-
ods. New screening protocols have resulted in a
decrease in the ratio of amniocentesis in women over
35 years of age. Also screening has become available
for younger patients who carry a risk of birth defects
about 2% to 3%. More effective screening methods
mean more effective use of sources and the decrease in
normal fetus loss associated with interventional evalu-
ations.[2]

It is required to understand MoM statistics which is
used to normalize analyte values used for screening
tests in order to understand clinical applications of

screening tests and published literature. A median
value set is constituted to calculate MoM values for
each week of gestation. Each test result divided by the
median for the relevant gestational week to define
MoM value for that test result. MoM values also could
be corrected by other factors (e.g; maternal age,
weight, smoking and maternal race) which affect ana-
lyte values. MoM values are used extensively for con-
verting biochemical analyte values into an inter-
pretable unit in calculating the risk of fetal aneu-
ploidy.[3] Incorrect median values commonly affect lab-
oratory performance in screening tests. One of the fun-
damental duties of the prenatal screening laboratory is
to reveal that stated median values obtained from
another source are appropriate.[3]

In this study our purpose was to determine the
median values of the first trimester screening parame-
ters in pregnancy in our region to decide whether
Prisca medians are appropriate or not and reevaluate
risky pregnancies according to Prisca medians by the
way of the new regional median values and compare
results.

Methods
In our study we evaluate the data of 1,613 pregnants
who admitted to the laboratory of Eskiflehir Maternity
and Children Hospital to have a first trimester screen-
ing test between 2005 and 2010 retrospectively. Their
gestational ages were 11-13 (11w+0d and 13w+6d)
weeks and were living in Eskiflehir and environment.
We determined serum levels of free β-hCG and
PAPP-A by IMMULITE® 2000 device (Diagnostic
Products Corporation, Los Angeles, CA, USA) which
run with chemiluminescence method and belongs to
BIO-DPC company. Gestational age defined accord-
ing to crown rump length (CRL) determined ultra-
sonographically. The MoM values were calculated
comparing these two marker values obtained according
to the gestational week with the median values of nor-
mal gestational population. The cases were determined
by analyzing of obtained MoM levels of free β-hCG,
PAPP-A, maternal age and NT with other data (such
as maternal weight, smoking, diabetes mellitus (DM)
and twin pregnancies etc.) statistically by Prisca 4.0
(Prenatal Risk Calculation, TYPOLOG Software /
GmbH, Hamburg, Germany) software. MoM values
were calculated by comparing free β-hCG and PAPP-
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A hormone levels measured in each case with β-hCG
and PAPP-A median values determined according to
normal population in Prisca software for the same ges-
tational week. In order to calculate regional median
values, twin pregnancies and cases with risky evaluation
results according to Prisca software were excluded
from the study. Data of remaining 1,613 pregnants
were used in the study. First trimester screening test
cut-off values were accepted as 1/250 for Down syn-
drome and 1/100 for trisomy 18. SPSS 15.0 (SPSS-
15.0, Inc, Chicago, USA) software was used for statis-
tical analysis. MoM values of screening test positive
pregnancies according to Prisca medians compared
with newly defined MoM values according to regional
medians by nonparametric Mann-Whitney U test
since our data not normally distributed. In order to
compare Eskiflehir region first trimester screening test
medians with Prisca medians Minitab 15 software Sign
Test used and differences among data were evaluated
by sign test for median. Values of p<0.05 were consid-
ered statistically significant.

Results
Demographic values of pregnants (n=1,613) included
in this study are shown in Table 1. Regional median
values for each marker concerning 11-13 gestational
week were calculated. We found regional medians for
PAPP-A significantly higher than Prisca medians at
weeks 11, 12 and 13 (p<0.05, p<0.001, p<0.001, respec-

tively). We found that regional free β-hCG medians
for each week was not significantly different than
Prisca free β-hCG medians (p>0.05) (Table 2). Risky
pregnancies according to Prisca medians reevaluated
according to regional medians values for free β-hCG
and PAPP-A and MoM values recalculated for each
week. We found that new MoM values was not signif-
icantly different than MoM values defined according to
Prisca medians for each week (p>0.05) (Table 3).

Discussion
The aim of any screening program is to identify a small
group of patients among a healthy population that has
sufficient risk of a disorder for specific diagnostic
examination.[1] Screening tests are used to select the
women who may be offered amniocentesis and other
invasive obstetrical interventions during pregnancy.
Fetuses at risk for neural tube defects or fetal chromo-
some abnormalities as well as women at risk for third-
trimester obstetrical complications can be defined by
prenatal screening tests. Maternal serum screening has
the benefit of earlier diagnosis by this way decrease
fetal mortality, morbidity and also help couples to
decide about appropriate delivery strategies.[7] Couples
with positive screening test results should be informed
about Down syndrome and complications of invasive
procedures for specific diagnosis.[8] Prenatal screening
laboratories should define kit specific and population
specific median values for each analyte used in screen-

Table 1. The demographic data of pregnancy and serum parameters. 

N=1,613 Minimum Maximum Mean Standard deviation

Age 15.95 41.14 27.15 4.688

Gestational week 11w 0days 13w 6days 12.48 0.705

Body weight (kg) 38 130 62.51 11.569

CRL 39 83 61.90 9.566

NT 0.10 3.50 1.58 0.482

NT (MoM) 0.07 2.33 1.00 0.305

Free β-hCG 6.43 181 42.09 24.464

Free β-hCG (MoM) 0.19 3.84 1.07 0.593

PAPP-A 0.39 15.5 3.08 2.003

PAPP-A (MoM) 0.15 3.95 1.06 0.610
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ing and decide whether median values obtained from
another source are appropriate or not. Small differ-
ences in median values can affect accuracy of calculat-
ed risk and number of screen-positive women.[3]

Performance of the screening tests can be improved by
using the regional median values and prenatal risks can
be calculated more accurately.[9] In our laboratory we
noticed that our initial positivity rate was very high.
Since the most important reason for high initial posi-
tivity rate is inappropriate median values, we decided
to define our own regional medians. We found statisti-
cally significant difference between regional median

values of PAPP-A and Prisca medians (p<0.05). We did
not find statistically significant difference for free β-
hCG median values compared to Prisca medians
(p>0.05). Free β-hCG and PAPP-A levels of risky
pregnancies according to Prisca medians which were
excluded from the study for calculation of new median
values, were revaluated according to new regional
medians. Difference in PAPP-A medians not affected
new MoM calculations and risk level not changed. The
detection rate is about 90% for a 3% false-positive rate
in combined screening for trisomy 21 based on mater-
nal age, fetal NT, free β-hCG and PAPP-A.[10]

Table 3. MoM values of the free β-hCG and PAPP-A in risky pregnancies according to first trimester screening test Prisca medians
compared with MoM values calculated according to new regional medians.

Test Week Group N MoM 25% 75% p

Eskiflehir 61 1.720 1.159 2.611
Prisca 61 1.724 1.163 2.621

Eskiflehir 110 1.736 1.169 2.639
Prisca 110 1.709 1.151 2.597

Eskiflehir 55 1.438 0.806 2.585
Prisca 55 1.391 0.779 2.501

Eskiflehir 61 0.493 0.371 0.728
Prisca 61 0.496 0.397 0.781

Eskiflehir 110 0.404 0.266 0.643
Prisca 110 0.441 0.291 0.702

Eskiflehir 55 0.362 0.229 0.568
Prisca 55 0.423 0.258 0.647

Free β-hCG 11 p>0.05

Free β-hCG 12 p>0.05

Free β-hCG 13 p>0.05

PAPP-A 11 p>0.05

PAPP-A 12 p>0.05

PAPP-A 13 p>0.05

Table 2. Comparison of Eskiflehir region first trimester screening test medians and Prisca medians.

Test Week Group N Median  p

Eskiflehir 403 42.9
Prisca 403 42.8

Eskiflehir 722 37.2
Prisca 722 37.8

Eskiflehir 488 29.9
Prisca 488 30.9

Eskiflehir 403 1.64
Prisca 403 1.53

Eskiflehir 722 2.54
Prisca 722 2.32

Eskiflehir 488 3.72
Prisca 488 3.19

Free β-hCG 11 p>0.05

Free β-hCG 12 p>0.05

Free β-hCG 13 p>0.05

PAPP-A 11 p>0.05

PAPP-A 12 p<0.001

PAPP-A 13 p<0.001
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Appropriate NT measurement is necessary for high
screening performance; overestimate or underestimate
in NT measurements reduces the detection rate of tri-
somy 21. Overestimate in NT increases the false-posi-
tive rate whereas an underestimate in fetal NT reduces
the detection rate at a fixed screen-positive cut-off.[11]

Wortelboer et al stated that over the years perform-
ance of the firs-trimester test has improved. Main rea-
son was more precise NT measurements. Appropriate
determination of medians for the biochemical parame-
ters may cause a higher detection rate.[12] Ardawi et al.
examined distribution of MoM values of fetal NT, free
β-hCG and PAPP-A in Saudi singleton pregnancies
and they found that maternal body weight, smoking,
twin pregnancy and ethnicity are important factors for
first trimester screening test results.[13] Different study
groups have examined whether there is a relationship
between abnormal serum levels of free β-hCG, PAPP-
A in first trimester and subsequent pregnancy compli-
cations like fetal growth retardation or preterm labour
and they found conflicting results.[14] Goetzinger et al.
demonstrated that low first-trimester PAPP-A levels
are associated with the development of preeclampsia.[15]

Spencer et al. showed that in the preeclampsia group,
compared to the controls, maternal serum levels of
PAPP-A, free β-hCG, activin A and inhibin A were sig-
nificantly increased.[16] Kirkegaard et al. revealed that
low serum levels of PAPP-A and free β-hCG are inde-
pendent biomarkers associated with preterm delivery
(<37 week).[17] Although low serum PAPP-A levels are
significantly associated with preterm delivery.
Additional studies are needed to use PAPP-A as a
screening parameter.[18] Improvements in ultrasound
resolution and multiplanar 3D ultrasound have result-
ed in earlier detection of structural defects in the first
trimester.[2]

Conclusion
Since risky pregnancies according to first trimester
screening test were offered invasive procedures like
amniocentesis and chorion villus biopsy which carries
risks both for mother and fetus, determination of pop-
ulation specific medians in large case groups or
researching the convenience of current medians is very
important in order to improve performance of screen-
ing tests and to reduce the frequency of invasive proce-
dures which are risky for mother and fetus.

Conflicts of Interest: No conflicts declared.
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Abstract

Objective: In the present study, we investigated the demograph-
ic, clinical, laboratory, birth information, treatment method and
maternal-fetal outcomes of pregnant patients who were diagnosed
with chronic immune thrombocytopenic purpura.   
Methods: Hospital records of 24 women with the diagnosis of
chronic immune thrombocytopenic purpura and their 26 pregnan-
cies in the obstetrics department were retrospectively analyzed. 
Results: All the patients had immune trobositopenik purpura diag-
nosed before pregnancy. The mean age of the cases was 29.50±7.03
years (17-42), mean parity was 2.88±2.86 (0-10), mean gestational
age was 36.00±3.40 weeks (27-39), respectively. The cases were
admitted to our clinic with causes including the beginning of birth
pains (65%), preterm labor (15%), premature rupture of mem-
branes (4%), mort fetus (4%), headache (4%), abruptio placentae
(4%), gestational hypertension (4%) and intrauterine growth
restriction (4%). Although 15 (57.6%) patients were treated pred-
nisolone during pregnancy, others did not receive any treatment.
The mean platelet counts of patients before and after delivery were
62,226±38.04/mm3 and 70,061±22.93/mm3, respectively. Ten cases
(40%) with the mean platelet counts 28,240/mm3 received treat-
ments containing platelet apheresis, fresh frozen plasma, random
platelets or combined treatments in order to increase the platelet
count. Eleven cases (42%) were born vaginally and 15 (58%) by
cesarean. The birth with cesarean section was performed according
to obstetric causes in fourteen cases (93%). None of the patients
experienced postpartum complications. The mean platelet count of
newborn babies was 201,521±95.46/mm3 (range, 35,900-446,000)
and none of them experienced hemorrhagic complication.
Conclusion: Although women with immune thrombocytopenic
purpura carry the risk in pregnancy, birth and after birth, mater-
nal and fetal outcomes are better than expected by appropriate
treatment. Decision regarding the form of birth can be made
according to obstetric causes in these patients.   
Key words: Pregnancy, immune, thrombocytopenic purpura,
newborn.

Kronik immün trombositopenik purpural› gebelerde
maternal ve fetal sonuçlar›n›n retrospektif analizi 
Amaç: Bu çal›flmada kronik immun trobositopenik purpura tan›l›
gebe olgulara ait demografik, klinik, laboratuar, do¤um bilgileri,
tedavi yönetimi ve maternal-fetal sonuçlar araflt›r›ld›.
Yöntem: Obstetri klini¤inde do¤um için yat›r›lan kronik immun
trobositopenik purpura tan›l› 24 gebe kad›n›n 26 gebeli¤ine ait
dosyalar› retrospektif olarak analiz edildi.  
Bulgular: Tüm hastalarda immun trobositopenik purpura tan›s›
gebelikten önce mevcuttu. Olgular›n ortalama yafl› 29.50±7.03 y›l
(17-42), ortalama paritesi 2.88±2.86 (0-10), ortalama gestasyonel
haftalar› 36.00±3.40 (27-39 hafta) idi. Olgular, klini¤imize do¤um
a¤r›lar›n›n bafllamas› (%65), preterm eylem (%15), erken mem-
bran rüptürü (%4), mort fetüs (%4), dekolman plasenta (%4), ges-
tasyonel hipertansiyon (%4), intrauterin geliflme k›s›tl›l›¤›n› (%4)
içeren sebeplerle yat›r›ld›. Onbefl olgunun (%57.6) gebeli¤i
boyunca prednizolon tedavisi almas›na ra¤men di¤erlerinin her-
hangi bir tedavi almad›¤› saptand›. Olgular›n do¤um öncesi orta-
lama trombosit say›s› 62,226±38.04/mm3, do¤um sonras›
70,061±22.93/mm3 idi. Ortalama trombosit say›s› 28,240/mm3

olan 10 (%40) olgu trombosit say›s›n› artt›rmak amac›yla trom-
bosit aferezi, taze donmufl plazma, random platelet veya birleflik
tedaviler ald›. Olgular›n 11’i (%42) vajinal, 15’i (%58) sezaryan ile
do¤urtuldu. Sezaryen ile do¤um 14 olguda (%93) obstetrik neden-
lere göre yap›ld›. Hastalar›n hiçbirinde postpartum erken
dönemde bir komplikasyon ortaya ç›kmad›¤› gözlendi. Yenido¤an
bebeklere ait ortalama trombosit say›s› 201,521±95.46/mm3

(35,900-446,000/mm3) idi ve hiçbirinde hemorajik komplikasyon
olmad›¤› tespit edildi. 
Sonuç: Kronik immun trombositopenik purpural› kad›nlar, gebelik,
do¤um ve do¤um sonras›nda risk tafl›makla birlikte iyi bir tedavi
yönetimiyle maternal ve fetal sonuçlar beklenenden daha iyi olmak-
tad›r. Bu hastalarda do¤um fleklinin karar› obstetrik nedenlere göre
al›nabilir.

Anahtar sözcükler: Gebelik, immun, trobositopenik purpura,
yenido¤an.
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Introduction
Thrombocytopenia defined as platelet count in blood
less than 150,000/mm3 is seen about 6-10% of all preg-
nancies.[1] It is most frequently seen as temporary
thrombocytopenia of pregnancy. However, it also may
appear due to various reasons such as severe
preeclampsia and HELLP syndrome, disseminated
intravascular coagulopathy, thrombotic thrombocy-
topenic purpura, immune thrombocytopenic purpura
(ITP), myeloproliferative diseases and aplastic ane-
mia.[2] ITP is a rare reason for thrombocytopenia in
pregnancy. While its incidence at pregnancy is 0.14%,
it is responsible for 3% of thrombocytopenias during
delivery.[3] Chronic type of ITP is more widespread
among adults while it has two clinical forms as acute
and chronic. Chronic ITP has a quiet beginning and
chronic progress without any viral or bacterial infec-
tion beforehand. While it generally cause skin and
mucosa bleedings, it is the most fearful intracranial
bleeding case.[4] It is important to do differential diag-
nosis of other diseases by ITP in terms of both treat-
ment management and the diversity of maternal and
fetal outcomes.[5] There are few studies related with
ITP which is rarely seen as the reason for thrombocy-
topenia during pregnancy, therefore there are no cer-
tain rules for its treatment.

In this study, we aimed to present our experiences
related with maternal demographic, clinical, laborato-
ry, birth information and newborn outcomes for cases
followed up during perinatal period.

Methods
Information of 24 out of 26 pregnants with chronic
ITP diagnosis who were hospitalized for delivery in the
Clinic of Obstetrics and Gynecology Department of
Dicle University in between January 1st, 2007 and
November 1st, 2011 was analyzed retrospectively.
Approval was received from the Ethics Committee of
Medical Faculty of Dicle University. Our both cases
were the pregnants who delivered twice intermittently
in our clinic. Thrombocytopenia cases who were hos-
pitalized due to pregnancy and thrombocytopenia
diagnosis with no definitive diagnosis were excluded
from the study. Information of the cases was collected
by analyzing their files in the archive of Medical
Faculty of Dicle University. The cases were evaluated
in terms of age, parity, gestational week, undergone
splenectomy history, referral symptoms, biochemical

and full blood values, spot urine results, prenatal and
post-transfusion (for those who underwent transfusion)
and postnatal platelet counts, delivery types, cesarean
indications and newborn outcomes.

The cases were categorized under 4 groups accord-
ing to thrombocytopenia status as <20,000/mm3,
20,000-50,000/mm3, 50,000-100,000/mm3 and
>100,000/mm3, and newborn platelet counts among
the groups were evaluated.

For statistics, SPSS (statistical package for social
sciences) for Windows 11.5, Epi info and Excel soft-
ware were used. Non-parametric descriptive tests were
used since most of the data did not have normal distri-
bution. Non-parametric Mann-Whitney U test and
Kruskal Wallis H test were used in order to compare
prenatal mean maternal platelet count with newborn
platelet count in 4 groups established according to
platelet count, splenectomy status and prednisolone
medication during pregnancy. Results were accepted as
statistically significant when they were within 95%
confidence interval and p<0.05. 

Results
Mean age of the cases was 29.50±7.03 year (17-42),
mean parity was 2.88±2.86 (0-10), and mean gestation-
al week was 36.00±3.40 week (27-39). Four cases had
undergone splenectomy history. It was found that four
of our cases had complaints about mild nosebleed dur-
ing their pregnancies before they were hospitalized in
our clinic and that others cases did not have any com-
plaint. Seventeen of cases (65%) were hospitalized in
our clinic as their delivery pains began without any
obstetric complication. Reasons of hospitalization of
the cases were shown in Table 1. As a treatment, it was
found that 15 of the cases (57.6%) had prednisolone
during pregnancy and others had no treatment.

Table 1. Diagnosis for hospitalization of cases (%).

Delivery pains 65

Premature labor 15

Early membrane rupture 4

Ablatio placentae 4

Intrauterine mort fetus 4

Intrauterine growth restriction (IUGR) 4

Gestational Hypertension 4

Total 100
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While the mean platelet count of all cases was
62,226±38.04/mm3 before delivery, it was found as
70,061±22.93/mm3 after the delivery. Transfusion
treatment was applied to 10 cases (40%) who had mean
platelet count as 28,240/mm3 before delivery in order
to increase platelet count. One case was applied fresh
frozen plasma (TDP), one case was applied random
platelet (RP), 4 cases were applied platelet apheresis
(TA), 3 cases were applied TA and TDP and one case
was applied TA and RP. The mean platelet counts of
cases who had and did not have transfusion before
delivery, after transfusion and after delivery are shown
in Table 2.

It was seen that 11 of the cases (42%) had vaginal
delivery while 15 of them (58%) had cesarean delivery.
Indications of cesarean were found as previous cesare-
an history in 7 cases, abruptio placentae in one case,
non-progressive labor in one case, fetal distress in 4
cases, breech presentation in one case and chronic
immune thrombocytopenic purpura in one case. In all
cases, no complication was seen in intrapartum and
postpartum period.

Of newborn babies, mean height was 47.03±5.16
cm (30-53 cm), mean weight was 2,821.92±753.99 g
(800-3,940 g), mean 1st minute Apgar score was
4.88±2.06 (0-9), and mean 5th minute Apgar score was
7.15±2.25 (0-10). Platelet count was found in 19 of
newborns and it was averagely 201,521±95.46/mm3

(35,900-446,000/mm3). No complication was observed
in postpartum period. A stillbirth was seen in only one
case due to intrauterine mort fetus and the baby of a
case who had cesarean due to abruptio placentae died
in newborn intense care due to excessive prematurity.

No significant difference was found when prenatal
platelet count and newborn mean platelet counts are

compared in terms of prednisolone treatment and
splenectomy status. In all four groups established
according to platelet count, no significant difference was
found in terms of newborn platelet counts (Table 3).

Discussion
ITP is rarely the reason of thrombocytopenia during
pregnancy.[6] It is an autoimmune disease appeared by
skin, mucosa and organ bleedings as the result of
destruction of auto-antibodies and thrombocytes devel-
oped against thrombocytes, and mostly against glyco-
protein IIb/IIIb which is a fibrinogen receptor.[7]

Although there is no certain rules for treatment and
perinatal outcomes of ITP at pregnancy, some treat-
ment types are suggested based on case series published
in the literature. In the studies of Territo et al.[8] and
Murray and Harris,[9] it is suggested to patients with
ITP to avoid pregnancy due to maternal and fetal
bleedings, case series and compilations published later
showed that ITP has milder effects on newborns and
mothers.[10-13] In this study where we presented our expe-
riences from 24 out of 26 cases with chronic ITP diag-
nosis, maternal and fetal outcomes were quite good.
This showed us that maternal and fetal outcomes are
not so scary at perinatal period in pregnants with ITP
when facilities required for transfusion are available.

Clinical characteristics of ITP during pregnancy is
similar with women who are not pregnant, and they
may vary from asymptomatic situation to bruises on
skin, mucosal bleeding, petechia and serious bleedings
according to the level of thrombocytopenia. Most of
our cases are asymptomatic (85%), and only four of
them (15%) had nose bleedings during their pregnan-
cies.

Table 2. Mean platelet counts before delivery, after transfusion and after delivery in cases who receive maternal transfusion treat-
ment and in cases who do not.

N Platelet count Platelet count after Platelet count 
(26) before delivery transfusion after delivery

Those who receive treatment

Fresh frozen plasma (TDP) 1 33,400/mm3 105,000/mm3 100,000/mm3

Random platelet (RP) 1 48,400/mm3 65,000/mm3 65,000/mm3

Platelet apheresis (TA) 4 35,175/mm3 101,525/mm3 67,475/mm3

TA and TDP 3 16,500/mm3 799,66/mm3 46,066/mm3

TA and RP 1 10,400/mm3 61,000/mm3 62,100/mm3

Those who do not receive treatment 16 83,468/mm3 – 74,150/mm3



Volume 20 | Issue 1 | April 2012

Retrospective analysis of maternal and fetal outcomes in pregnant women with chronic immune thrombocytopenic purpura

15

1/3 of pregnants with ITP are diagnosed during
pregnancy while 2/3 of them are diagnosed before
pregnancy.[14] Its diagnosis during pregnancy is difficult
especially in cases who do not give any finding and who
have mild thrombocytopenia; because this can be con-
fused with temporary thrombocytopenia which devel-
ops mostly in 2nd and 3rd trimester and is character-
ized with mild thrombocytopenia.[15] Besides, antibody
tests used for ITP diagnosis are insufficient. Non-exis-
tence of a significant difference between both groups
in the study of Boehlen et al.[16] where they researched
thrombocyte auto-antibodies in thrombocytopenic and
non-thrombocytopenic pregnants supports this opin-
ion. Since the diagnoses of all patients in our study
were made by a hematologist before pregnancy, it was
seen that all of our cases really had chronic ITP and
therefore differential diagnosis could not be made.

The purpose of treatment in cases with ITP is to
prevent bleedings and treatment approach during
pregnancy is similar with those who are not pregnant.
It is suggested that platelet count should be over
20,000/mm3 in patients who do not have and delivery
indication, over 50,000/mm3 for vaginal delivery and
over 80,000/ mm3 for cesarean.[17]

For medical treatment, intravenous immunoglobu-
lin (IVIg) which has similar effects, oral corticosteroids
or both are used and splenectomy is applied in cases
who do not respond to treatment. Excess weight gain-
ing, triggering gestational diabetes, increase in bone
loss, hypertension and fetal congenital anomaly risks
may appear due to corticosteroid treatment at preg-

nancy. Therefore, IVIg treatment may be preferred
instead of corticosteroid treatment.[17] Webert et al.[18]

emphasized in their studies where retrospective analy-
sis was performed for 92 pregnants with ITP that
68.9% of cases did not need treatment while Won et
al.[19] reported that they applied treatment on 61.3% of
cases in order to increase platelet count. In our study,
prednisolone treatment was applied to 15 cases
(57.6%). In 2 (13%) of the patients who received pred-
nisolone, early membrane rupture and inutero mort
fetalis developed as an obstetric complication while no
congenital anomaly was observed in newborns after
delivery. Non-existence of congenital anomaly made
us to think that prednisolone treatment may be pre-
ferred in cases with ITP. It was learnt that four of our
cases underwent splenectomy operation before preg-
nancy. No significant difference was seen between
cases who received prednisolone treatment and who
did not, and cases who underwent splenectomy and
who did not in terms of platelet count before delivery.

As haemorrhagic complication was suspected in
newborn, cesarean was being preferred in pregnants
with ITP as a delivery type.[9] Later, it was suggested
that vaginal delivery might be preferred by determin-
ing fetal platelet count by cordocentesis just before
delivery.[20] However, due to potential complications of
this invasive process like abortus, and less rate of seri-
ous thrombocytopenia in fetus according to observa-
tions made up to this period, it is preferred today to
take cesarean indications according to obstetric rea-
sons.[21] In our study, 15 cases were delivered by cesare-

Table 3. Comparison of prenatal mean platelet count and newborn mean platelet count according to prednisolone treatment,
splenectomy status and platelet count of cases.

Platelet count Newborn 
before delivery p platelet count p

(/mm3±SD) (/mm3±SD)

Prednisolone treatment 
Available 57,366±45.30

0.392
180,290±74.34

0.462
N/A 68,854±25.70 225,111±114.45

Splenectomy
Available 45,650±31.59

0.320
211,333±122.27

1N/A 65,240±38.96 199,681±94.45

Platelet (103/mm3) and case count   
<20 (6) 14,433±4.50 156,250±49.74
20-50 (3) 38,466±8.60 0.001 301,000±69.29 0.191 
50-100 (14) 72,778±14.89 212,100±102.36 
>100 (3) 132,330±25.92 160,300±107.99



Perinatal Journal

Soydinç HE et al.

16

an. Except 1 case which had cesarean with chronic ITP
diagnosis, all cesarean decisions were made due to
obstetric reasons. Non-existence of complication and
serious thrombocytopenia in the babies of cases who
had both vaginal and cesarean deliveries made us to
think that it is not inconvenient to consider obstetric
reasons when determining delivery type.

Although it is considered in pregnants with ITP that
anti-thrombocyte antibodies pass through placenta and
cause thrombocytopenia in fetus, the major mechanism
is not understood well; because, the relationship
between the severity of newborn thrombocytopenia and
the severity of maternal thrombocytopenia, level of
maternal antibodies and whether mother is splenecto-
my or not could not be detected.[22] However, it was
found that there is a relation with thrombocytopenia of
previous baby.[23] In this study, prednisolone treatment
undergone by mother, splenectomy status and maternal
platelet count were considered and newborn platelet
counts were compared; however, no significant differ-
ence was detected. Outcomes show that these criteria
are not effective on newborn platelet count.

Recent studies publishing the results of newborns
of cases with ITP have revealed that effects of ITP on
newborn are not as serious as expected. Webert et al.[18]

reported in their studies that in 71.6% of 109 new-
borns from 92 pregnant women had more than
150,000/mm3 platelet count and it was lower than
20,000/mm3 only in 5.5% of babies. In the study where
Won et al.[19] published the results of newborns of preg-
nants with ITP, no complication developed in 28 of 31
babies, inutero mort fetalis developed due to an
unknown reason in 2 pregnants and one baby died due
to prematurity when the baby was delivered at 27th
gestational week due to hemorrhagic complication of
mother. In our study, platelet counts of 19 newborns
were obtained. Platelet count was found as more than
150,000/mm3 except four newborns, of whom had
35,900; 82,000; 93,000 and 119,000/mm3 platelet
count. No complication was observed in 24 of the new-
borns. One of the other two babies was mort fetalis and
other one is the baby who was delivered by cesarean
due to ablation placentae diagnosis and died only at
27th gestational week due to prematurity. In these
babies, no haemorrhagic complication was seen.

There were some restrictions in our study. One of
them was the lack of detailed information about side
effects due to chronic ITP beginning from the preg-
nancies up to delivery. Because these cases were

referred to our hospital for delivery since we are refer-
ence hospital in our region. Another restriction was
that we were unable to access platelet counts of all
newborns through their files.

Conclusion 
ITP is a hematologic disease that appears before or
during pregnancy and complicates pregnancy.
Carrying out close follow-up and appropriate treat-
ment during and after delivery and keeping platelet
count above 50,000/mm3 before delivery prevents
maternal and fetal complications. Though ITP during
pregnancy has risks, maternal and fetal outcomes are
quite good. Decision of delivery type may be made
according to obstetric reasons.

Conflicts of Interest: No conflicts declared.
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Abstract

Objective: We aimed to investigate the calcium and vitamin D
metabolism in the mother and the newborn and to reveal the
importance of calcium and vitamin D supplementation especially
in the last trimester. 

Methods: The study population included 30 pregnant women,
their healthy term babies and 30 healthy controls at the same age
and with similar characteristics. The serum levels of calcium,
phosphor, alkaline phosphatase (ALP), parathyroid hormone, cal-
citonin, glucagon, and 25-hydroxy vitamin D3 [25(OH)D]
obtained from the pregnant women (at 24th and 36th weeks), the
newborn (at 24th and 48th hours and 15th day), the cord blood
and the control group were studied. 

Results: The maternal 36th week serum calcium and 25(OH)D
levels were significantly lower than those of 24th week and the
control group. The maternal 36th week serum glucagon and cal-
citonin levels were significantly higher than those of 24th week
and control group. Serum calcium levels of the newborn at 24th
and 48th hour were lower than those of the cord blood (p<0.05). 

Conclusion: Vitamin D deficiency remains a major health prob-
lem for mothers and babies. So we suggest the families to be
informed about the complications of vitamin D deficiency and
risks like rickets in the early stages, and to educate the mothers for
calcium-rich diets to prevent vitamin D deficiency in the babies
and prophylactic vitamin D supplementation in the last trimester.   

Key words: Newborn, vitamin D deficiency, 25-hydroxy vitamin
D3.

Anne-bebek ikilisinde perinatal D vitamini 
profilaksisinin önemi

Amaç: Anne-bebek ikilisindeki kalsiyum ve D vitamini metaboliz-
mas›n› araflt›rarak, gebelerin özellikle son trimester beslenmesinde
kalsiyum ve D vitamini uygulamalar›n›n önemini belirlemeyi
amaçlad›k. 

Yöntem: Çal›flmaya 30 gebe kad›n ve onlar›n yenido¤an sa¤l›kl›
term bebekleri ile ayn› yafl grubunda ve benzer özellikler tafl›yan
30 sa¤l›kl› kad›n kontrol grubu olarak al›nd›. Gebelerden (24 ve
36. haftalarda), kord’dan, bebeklerden (24, 48. saat ile 15. günde)
ve kontrol grubundan al›nan serum örneklerinde; kalsiyum (Ca),
fosfor, alkalen fosfataz (ALP), paratiroit hormon, glukagon, 25-
hidroksi vitamin D3 [25(OH)D] ve kalsitonin düzeyleri ölçüldü.

Bulgular: Maternal 36. haftadaki serum parametreleri; kontrol
grubu ve 24. gebelik haftas›ndaki de¤erlerle ayr› ayr› karfl›laflt›r›l-
d›¤›nda, Ca ve 25(OH)D’de saptanan düflme ile glukagon ve kalsi-
tonin düzeylerindeki art›fl istatistiksel olarak anlaml›yd› (p<0.05).
Yenido¤anlar›n do¤umlar›n›n 24. ve 48. saatlerindeki Ca düzeyle-
ri, kord kan›ndaki Ca ile karfl›laflt›r›ld›¤›nda istatistiksel olarak da-
ha düflük saptand› (p<0.05). 

Sonuç: D vitamini yetersizli¤i, anne ve bebekleri için önemli bir
sa¤l›k sorunu olmaya devam etmektedir. D vitamini yetersizli¤i ile
ilgili olarak ailelerin erken dönemlerde bilgilendirilmesi, D vita-
mini yetersizli¤inin riketsle birlikte di¤er olumsuz sonuçlar›n›n
anlat›lmas›, bebeklerinde D vitamini yetersizli¤inin önlenmesi için
annelere kalsiyumdan zengin beslenme e¤itimleri verilmesi ve ge-
beliklerinin son trimesterinde profilaktik D vitamini kullanmalar›-
n›n önerilmesinin uygun olaca¤›n› düflünmekteyiz.

Anahtar sözcükler: Yenido¤an, D vitamini eksikli¤i, 25-hidroksi
vitamin D3.
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Introduction
Calcium metabolism of fetus and newborn is support-
ed by calcium sources of mother.[1] During pregnancy,
there is a rapid transition of calcium from mother to
baby and placenta has an active role during transition
of Ca ions to fetus. Hypercalcemia or hypocalcemia
seen in mother may cause metabolic bone diseases and
changes in Ca metabolisms in newborns.[2]

It is known that parathyroid hormone (PTH) has
the most significant role in calcium metabolism during
postpartum period. However, vitamin D and metabo-
lites are important to adjust Ca concentrations in the
body. While ionized Ca levels are normal towards the
end of pregnancy, total serum Ca levels decrease.[3]

Vitamin D intake and synthesis may vary according to
season and geographical area lived in.[3,4] While Ca con-
centration and vitamin D content of mother balance
Ca and phosphor (P) levels of fetus, they are also effec-
tive for adjusting PTH levels. Changes in the metabo-
lism of Ca and vitamin D of mother during pregnancy
may cause newborn to have hypercalcemia or hypocal-
cemia symptoms. Ca values in cord blood reflect fetal
Ca concentrations.[2-5]

Vitamin D intake may vary according to socio-eco-
nomical levels, nourishment habits, and ethnical, cul-
tural and environmental differences. Although our
country is rich for sunlight, vitamin D deficiency is still
a major problem affecting pregnants, babies and ado-
lescents. Recently, bone health and the importance of
vitamin D supplementation are brought to agenda and
it has been accepted in many countries that providing
daily vitamin D supplementation to women at their last
trimester and to babies would be a significant health
service.[6,7] Despite the improvement in socio-econom-
ical level in our country recently, it was shown that
there is no decrease in frequency and volume of mater-
nal vitamin D deficiency.[8-10] Therefore, the Ministry of
Health initiated a program of vitamin D supplementa-
tion for pregnants in order to prevent vitamin D defi-
ciency. A single dose of 1200 IU (9 drops) vitamin D
was suggested for each pregnant beginning from 12th
gestational week up to postpartum 6th month.[11]

By this study, we aimed to investigate the Ca and
vitamin D metabolism in the mother and the newborn
and to reveal the importance of Ca and vitamin D sup-
plementation especially in the last trimester.

Methods
Thirty pregnant women and their babies (healthy,
term) were included into the study together with fully
healthy 30 women in similar age group who are not
pregnant as control group.

Blood samples were obtained from pregnants (at
24th and 36th weeks), the cord and newborns (at 24th
and 48th hours and 15th day) in order to analyze levels
of hemoglobin (Hb), hematocrit (Htc), glucagons, total
Ca, P, alkaline phosphatase (ALP), calcitonin, PTH
and 25-hydroxyvitamin D3 [25(OH)D]. Similarly,
blood samples were also taken from individuals in the
control group for the analyses of same parameters.

Serum 25(OH)D concentration was defined as nor-
mal if above 30 ng/mL, as insufficient if between 21
and 29 ng/mL and as vitamin D deficiency below 20
ng/mL. Serum 25(OH)D concentration was classified
as mild if between 11 and 20 ng/mL, as mean if
between 5 and 10 ng/mL and severe vitamin D defi-
ciency if below 5 ng/mL.[12]

In the routine follow-up of pregnants, multivitamin
preparations including 500-1000 IU vitamin D were
used in last trimester of pregnancy.

Pregnant group taken into the study consists of
healthy pregnants who were followed up in December-
January in the Clinic of Obstetrics and Gynecology.
Data such as pregnancy numbers of pregnants, still-
birth and miscarriage numbers were obtained.
Estimated delivery dates were determined according to
their last menstrual period and ultrasonographic evalu-
ations. Examinations and regular follow-ups of all
pregnants were done by same physician. 

Gestational ages of babies were calculated accord-
ing to Dubowitz scoring and healthy babies accepted as
term were included into the study. Babies with sys-
temic disease that may affect bone metabolism, med-
ication and endocrine pathology were excluded from
the study. Pregnants who underwent irregular follow-
up during their pregnancies and those with babies who
had congenital anomaly and intrauterine growth retar-
dation were not included into the study. One of the
pregnants gave birth to twins and the study continued
with totally 31 babies.

Statistical evaluation of data was performed by using
“SPSS for Windows 14.0”. Data was presented as
mean±SD. Significancy check of difference between
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groups was evaluated by student’s T test and Mann
Whitney U test. Spearman correlation analysis was per-
formed between serum 25(OH)D levels of mothers and
babies. The value p<0.05 was considered as significant.

This study was performed by the approval of
Clinical Research Ethics Board of Medicine Faculty,
Cumhuriyet University in accordance with Helsinki
Declaration.

Results
Of 31 babies included into the study, 19 (61.3%) babies
were girl while 12 (38.7%) babies were boy. Mean
birth weight of babies was 3,248.4±715.2 g, mean birth
height was 48.5±3.2 cm and mean head circumference
during delivery was 33.8±1.2 cm.

Mean age of mothers was 24±4.7, mean delivery
number was 3±1.3, mean miscarriage was 1±1.1, mean
live birth was 1.8±0.5, and mean stillbirth number was
0.1±0.04. In the control group, these parameters were
5±8.8, 3±1.1, 1±1.6, 1.6±0.4, and 0.1±0.06, respective-
ly. In terms of age, pregnancy number, miscarriage,
live birth and stillbirth numbers, statistically no signif-
icant difference was found between control group and
study group (p>0.05) (Table 1).

In the serum samples of pregnants at 24th week, no
difference was found in total Ca, P, ALP, PTH,
25(OH)D and glucagons levels compared to control
group (p>0.05); however, the difference was significant
between two groups in terms of calcitonin level (p<0.05).

Serum Ca and 25(OH)D levels of pregnants at 36th
gestational week were significantly low when compared

to levels of those in control group and at 24th gestation-
al week (p<0.05). Serum glucagons and calcitonin levels
of pregnants at 36th gestational week were significantly
high when compared to levels of those in control group
and at 24th gestational week (p<0.05). While PTH level
increased at 36th gestational week, the difference was
statistically not significant when compared separately in
both groups (p>0.05) (Table 2).

A significant decrease was found in Ca level when
serum total Ca values of cord bloods of babies was
compared to venous serum Ca values at 48th hour of
delivery (p<0.05) (Table 3).

While there was statistically significant decrease in
cord blood PTH values of babies compared to venous
serum values at 24th hour, the value significantly
increased at 48th hour and 15th day (p<0.05). Serum cal-
citonin values of babies at 15th day were significantly
lower than the values at 24th and 48th hours (p<0.05)
(Table 3). Insufficiency (at 36th week) was found in

Table 1. Essential demographic characteristics of pregnants and the
control group (mean ±SD).

Study group Control group
n=30 n=30

Age (year) 24±10.7a 25±8.8

Pregnancy number 3±1.3b 3±1.1

Miscarriage number 1±1.1c 1±1.6

Live birth 1.8±0.5d 1.6±0.4

Stillbirth 0.1±0.04e 0.1±0.06

a,b,c,d,ep>0.05 when compared with control group.

Table 2. Essential demographic characteristics of pregnants and the control group (mean ±SD).

24th gestational week 36th gestational week Control group
n=30 n=30 n=30

Calcium (mg/dL) 9.3±0.1 8.5±2.1b 9.6±0.3

Phosphor (mg/dL) 4.8±0.8 4.6±1.4 4.6±0.7

Alkaline phosphatase (IU) 221.0±81.1 331.7±99.1 121.2±71.1

Parathyroid hormone (pg/mL) 20.0±6.4 33.0±7.3 21.9±7.4

25(OH)D (ng/mL) 38.1±19.6 12.2±16.3b 73.2±25.5

Glucagon (ng/L) 79.9±9.3 101.1±10.1c 79.4±4.9

Calcitonin (pg/mL) 7.2±1.4a 10.2±2.2c 6.3±1.7

ap< 0.05, when compared with the control group.
b,cp<0.05, when compared with the control group and the values of 24th gestational week.
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serum 25(OH)D level in 10% of the pregnants we fol-
lowed up while there was deficiency in 70% of them.
Similarly, 25(OH)D level in cord blood of 16.1% of
babies was insufficient and it was deficient in 61.2%

(Table 4).
A strong positive correlation was found between

36th week pregnant serum and cord blood 25(OH)D
(r2=0.557, p<0.05). According to this, 25(OH)D level
in cord blood increases as vitamin 25(OH)D level
increases in pregnant serum at 36th week (Fig. 1).

Discussion
During the period up to the formation of clinical and
radiological findings associated with vitamin D defi-
ciency, hypo/normo calcemia, hypo/normo phos-

phatemia, high ALP and PTH levels, low 25(OH)D
level, and normal, high and low levels of calcitriol may
exist. Therefore, it is recently emphasized that subclin-
ical vitamin D deficiency has become important.
Vitamin D has significant functions especially in bone
mineralization. Also it is suggested that it has a regula-
tory role in cell differentiation and protein induction
such as skeletal muscle, immune system, “nerve growth
factor”, that it acts like a neurotransmitter in central
nervous system and that vitamin D deficiency and vita-
min D receptor polymorphism may be a preparatory
risk factor for diseases like, particularly rickets, dia-
betes, coronary heart disease, psoriasis, multiple scle-
rosis and tuberculosis.[8-11] Therefore, bone health and
importance of vitamin D support programs have been
brought into agenda again in developed countries
recently, and the necessity of giving vitamin D espe-
cially in last trimester of pregnancy has been empha-
sized in many developed countries.[13,14]

In most of the pregnants and babies we followed up,
we found that 25(OH)D levels were insufficient.
Especially the mean 25(OH)D levels in cord bloods of
babies were found below 10 ng/mL. Similarly, there
was a strong positive correlation in the literature
between maternal serum and 25(OH)D levels of
umbilical cord blood.[15,16] These findings show that
vitamin D deficiency is still at a high rate among preg-
nants and their children. The reason may be that preg-
nancies of these women may be during spring and win-
ter months in which there are mostly limited number
of sunny days, and that cloth styles and insufficient

Table 3. Biochemical parameters of babies (mean±SD).  

Cord blood 24th hour 48th hour 15th day
n=31 n=31 n=31 n=31

Calcium (mg/dL) 11.3±6.1a 7.6±2.1 7.0±1.1 9.0±2.1

Phosphor (mg/dL) 4.9±1.4 4.4±1.4 4.3±1.1 4.8±1.0

Alkaline phosphatase (IU) 386.7±78.2 480.1±63.1 333.1±42.2 343.7±31.1

Parathyroid hormone (pg/mL) 21.1±6.1b,d 15.6±4.1c 26.8±7.6 30.8±8.2

25(OH)D (ng/mL) 9.2±4.4 58.1±12.8 62.0±14.4 75.2±10.7

Glucagon (ng/L) 89.1±4.6 85.3±4.1 64.4±11.1 58.4±1.8

Calcitonin (pg/mL) 29.2±5.1 28.2±6.6 29.1±2.6 17.0±3.8e

ap<0.05, when compared with the value at 48th hour.
bp<0.05, when compared with the parathyroid hormone value at 24th hour.
c,dp<0.05, when compared with the parathyroid hormone value at 48th hour and 15th day.
ep<0.05, when cord blood is compared with 24th and 48th hours.

Table 4. 25 hydroxy vitamin D3 [25(OH)D] status of pregnants and
babies.  

25(OH)D Status *Mother, n (%) †Baby, n (%)
n=30 n=30

Normal (≥30 ng/mL)               6 (20%) 7 (22.5%)

Insufficient (21-29 ng/mL) 3 (10%) 5 (16.1%)

Missing (≤20 ng/mL) 21 (70%) 19 (61.2%)

Severe (≤5 ng/mL) 2 (9.6%) 3 (15.8%)

Intermediate (5-10 ng/mL) 8 (38.1%) 10 (52.6%)

Mild (11-20 ng/mL) 11 (52.3%) 6 (31.6%)

*According to the values at 36th gestational week, 
†According to the values in cord blood.
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vitamin D intake. However, our findings need to be
supported by different studies with bigger case series.
Among the reasons of early neonatal hypocalcemia,
findings such as Ca deficiency and maternal hyper-
parathyroidism are reported.[7] Hsieh et al. detected
that there were asymptomatic hyperparathyroidism in
mothers of three cases with early neonatal hypocal-
cemia and by showing that these mothers had parathy-
roid adenoma, they emphasized that there might be
asymptomatic hyperparathyroidism during pregnancy
and that it is important to follow up biochemical pro-
file of mothers.[17] No hyperparathyroidism was
observed in the mothers included into our study.

Main role of glucagon is to provide glucose need of
tissues by increasing fasting blood glucose.[18]

Parathyroid hormone and calcitonin display similarity
with glucagon receptors. It is reported that glucagon
causes hypocalcemia in two different ways. First one is
the inhibition of bone resorption and the second one is
to increase calcitonin level.[19,20] We could not detect a
finding that can explain the pathogenesis of the
increase that we found on maternal glucagon level.
However, we think that glucagon levels higher than
control group may cause early neonatal hypocalcemia

by increasing cord blood calcitonin. However, we
believe that detailed studies should be performed on a
large scale.

It is thought that calcitonin has a notable role for
the development of prenatal skeleton and for the pro-
tection of maternal skeletal integrity during pregnancy.
Calcitonin levels of newborns are high, and it is higher
in preterms and those with asphyxia. Generally, no
direct relationship is found between high calcitonin
levels and hypocalcemia. Some studies highlight that
high calcitonin levels seen in diabetic mothers may
cause hypocalcemia in babies.[21]

Venkataraman et al. showed that high level of
maternal serum calcitonin caused early neonatal
hypocalcemia in babies.[20] In our study, we observed
that there is a significant relationship between high cal-
citonin levels found in maternal and cord bloods and
early neonatal hypocalcemia.

Conclusion
Although a significant step is taken by the vitamin D
supplementation program carried by the Ministry of
Health in our country, our study performed on limited
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number of cases in our clinic (even though it does not
reflect the whole country) showed that vitamin D defi-
ciency remains a major health problem for mothers
and babies. So we suggest the families to be informed
about the complications of vitamin D deficiency and
risks like rickets in the early stages, and to educate the
mothers for calcium-rich diets to prevent vitamin D
deficiency in the babies and prophylactic vitamin D
supplementation in the last trimester.
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Abstract

Objective: The aim of this study was to evaluate the relationship
between triple test markers, second trimester uterine artery
Doppler findings, pregnancy-induced hypertension (PIH) and
small for gestational age (SGA) babies.  
Methods: Maternal serum alpha-fetoprotein (MSAFP), human
chorionic gonadotropin (MSHCG) and Estriol were evaluated for
Down syndrome screening in 829 pregnant women. Uterine
artery Doppler studies were performed at 20th-26th weeks of ges-
tation. Diastolic blood pressure >90 mmHg after the 20th week of
gestation was defined as PIH. Birth weight <10th percentile was
termed as SGA.
Results: PIH developed in 71(8.5%) women, and 136 (16.4%) of
the babies were SGA. MSAFP level was higher in PIH (1.05 vs.
0.94 MoM; p=0.03) and SGA babies (1.12 vs. 0.92 MoM;
p<0.0001). MSHCG level was higher in PIH group (1.32 vs. 1.15
MoM; p= 0.036). MSAFP level in cases with bilateral notching
(BLN+) was higher than the cases with absent or unilateral notch-
ing (1.03 vs. 0.92 and 0.93 MoM; p=0.005). Using a cut off value
>0.98 MoM for MSAFP, we could detect PIH cases in the group
BLN+ (sensitivity 65%; specificity 63%), and using a cut off value
>1.09 MoM, SGA babies of hypertensive mothers could be detect-
ed (sensitivity 75%; specificity 72.5%) in the study group.
Conclusion: High MSAFP, MSHCG levels, and abnormal uter-
ine artery Doppler findings at second trimester are related with
pregnancy complications. In cases with BLN+, high level MSAFP
may contribute to the prediction of PIH. MSAFP level have a bet-
ter predictive value for SGA birth weight associated with PIH.   

Key words: Uterine artery, Doppler, triple test, hypertension,
intrauterine growth restriction

Gebelik komplikasyonlar›n›n öngörüsünde maternal
ikinci trimester AFP, HCG, estriol de¤erleri ve uterin
arter Doppler bulgular› aras›ndaki iliflkinin
de¤erlendirilmesi
Amaç: Bu çal›flman›n amac› üçlü test belirteçleri, ikinci trimester
uterin arter Doppler bulgular›, gebeli¤e ba¤l› hipertansiyon (PIH)
ve gebelik haftas›na göre küçük (SGA) bebekler aras›ndaki iliflkiyi
de¤erlendirmekti. 
Yöntem: Maternal serum alfa fetoprotein (MSAFP), maternal se-
rum human koryonik gonadotropin (MSHCG) ve estriol de¤erleri
Down sendromu taramas› amac›yla 829 gebe kad›nda belirlendi.
Uterin arter Doppler de¤erlendirmesi 20-26. gebelik haftalar› ara-
s›nda yap›ld›. Diyastolik kan bas›nc› 20. gebelik haftas›ndan sonra
>90 mmHg olarak tespit edilenler PIH olarak kabul edildi. Do¤um
kilosu <10. persantilde olanlar SGA olarak tan›mland›. 
Bulgular: PIH 71 (%8.5) kad›nda geliflirken, bebeklerin 136’s›
(%16.4) SGA idi. MSAFP de¤erleri PIH (1.05’e karfl›l›k 0.94
MoM; p=0.03) ve SGA bebeklerde (1.12’ye karfl›l›k 0.92 MoM;
p<0.0001) daha yüksekti. MSHCG de¤eri PIH grubunda daha
yüksekti (1.32’ye karfl›l›k 1.15 MoM; p= 0.036). MSAFP de¤eri bi-
lateral çentiklenme (BLN+) bulunan olgularda çentiklenme bu-
lunmayan veya tek tarafl› olan olgulardan daha yüksekti (1.03, 0.92
ve 0.93 MoM; p=0.005). MSAFP de¤eri >0.98 MoM s›n›r olarak
al›nd›¤›nda, BLN+ bulunan grupta PIH olgular›n› %65 duyarl›l›k,
%63 özgüllük ile, MSAFP >1.09 MoM s›n›r olarak al›nd›¤›nda ise
çal›fl›lan grupta hipertansif annelerin SGA bebeklerini %75 duyar-
l›l›k, %72.5 özgüllük ile tespit edebildik. 
Sonuç: ‹kinci trimester yüksek MSAFP, MSHCG de¤erleri ve
anormal uterin arter Doppler bulgular› gebelik komplikasyonlar› ile
iliflkilidir. Bilateral çentiklenme bulunan olgularda yüksek MSAFP
de¤eri PIH öngörüsünde katk› sa¤layabilir. MSAFP de¤eri PIH ile
iliflkili SGA do¤um kilosunun öngörüsünde daha etkindir.
Anahtar sözcükler: Uterin arter, Doppler, üçlü test, hipertansi-
yon, intrauterin büyüme k›s›tl›l›¤›.
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Introduction
Various serum markers of fetoplacental unit measura-
ble in the maternal circulation have been evaluated in
the prediction of preeclampsia. Abnormal elevations of
serum markers, both alpha-fetoprotein (AFP) and
human chorionic gonadotropin (HCG), have been
reported to be associated adverse pregnancy out-
comes.[1-4] Uterine artery Doppler screening identifies
women at high risk for pregnancy complications.
Combining uterine artery waveform analysis with bio-
chemical parameter of placental function is considered
to be the key of improving the predictive value of
Doppler velocimetry .[5,6]

In women with extreme levels of feto-placental pro-
teins used for Down syndrome screening, abnormal
second trimester uterine artery Doppler findings were
reported to be related with a high risk of adverse preg-
nancy outcome, small for gestational age birth weight
in particular.[7-10]

The aim of this study was to evaluate the relation-
ship between triple test markers, uterine artery
Doppler findings, pregnancy-induced hypertension
(PIH) and small for gestational age (SGA) babies in our
pregnant population.

Methods 
Maternal serum alpha-fetoprotein (MSAFP), human
chorionic gonadotropin (MSHCG) and Estriol
(MSE3) were evaluated in the screening program
(triple test) for Down syndrome in all of pregnant
women at 16th-18th weeks unless they were screened
at first trimester. Serum levels of the markers were
assayed by chemiluminescent enzyme immunoassay
methods (Immulite 2000, Siemens Healthcare
Diagnostics Product LTD, Tarrytown, NY, US),
absolute concentrations of the analyses were converted
into multiples of the median (MoM) for gestational
age. MoM values and adjusted risks were calculated by
Prisca 4.0 package screening software (Typolog
Software GmBH, Tornesch, Germany).

After the determination of aneuploidy risk, an
ultrasound examination was offered at second trimester
for measurement of fetal growth and examination of
fetal anomalies. Uterine artery Doppler studies were
performed at 20th-26th weeks of gestation by transab-
dominal ultrasound (Logiq 400 Pro, GE Healthcare,
Buckinghamshire, UK). At the point where the uterine
artery and external iliac artery appeared to have crossed

each other, as detected by color Doppler, pulsed wave
Doppler was used to obtain three consecutive wave-
forms. Resistance index (RI), pulsatility index (PI) and
the presence or absence of early diastolic notching
were noted. The process was repeated for the con-
tralateral uterine artery, the mean PI and RI values of
the two vessels were calculated. 

Data on pregnancy outcomes were obtained from
examination of each patient’s clinical history and labor
ward records. Women with diastolic blood pressure
>90 mmHg after the 20th week of gestation previously
normotensive were defined as PIH.[11] Birth weight
<10th percentile was termed as SGA.

Statistical analysis

The collected data were analyzed by MedCalc for
Windows. Data were presented as means ± standard
deviations or numbers of subjects and percent.
Student’s t-test was used for continuous variables,
while one-way ANOVA was used to compare the vari-
ables of three groups. The efficiency of serum markers
in predicting PIH was determined by establishing the
receiver operator characteristic (ROC) curves. A P
value of <0.05 was regarded as significant. 

Results 
During the study period (January 2008-March 2011),
1064 women underwent both triple test and second
trimester sonographic examination. The pregnancy
outcome was determined in 845 cases. Sixteen cases
were excluded from the study (Down syndrome in 3,
neural tube defect 3, fetal cardiac anomaly 1, idiopath-
ic thrombocytopenic purpura 1, placenta previa 1,
chronic renal disease 1, type 1 diabetes 6 cases). The
study group consisted of 829 cases with a median age
of 27 (range 17-42 years), 352 women (42%) were nul-
liparous. In 212 (25%) of the cases bilateral early dias-
tolic notching (BLN+) was present. Mean MSAFP
level in cases with BLN+ was significantly higher than
the cases with absent or unilateral notching (1.03 vs.
0.92 and 0.93 MoM; p=0.005) (Table 1). 

PIH developed in 71(8.5%) women. Mean levels of
MSAFP (1.05 vs 0.94 MoM; p=0.03) and MSHCG
(1.32 vs. 1.15 MoM; p= 0.036), pI, RI and the preva-
lence of cases with BLN+ were significantly higher in
cases in the group of PIH (Table 2). In the study group
136 (16.4%) of the babies were SGA. Mean level of
MSAFP (1.12 vs. 0.92 MoM; p<0.0001), PI, RI and the
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prevalence of cases with BLN+ were significantly high-
er in the group of SGA babies (Table 3).

MSAFP (AUC=0.56; p=0.08), MSHCG
(AUC=0.53; p=0.39) and MSE3 (AUC=0.52; p=0.47)
were not effective in the prediction of PIH. In the cases
with bilateral notching MSAFP level (AUC 0.63;

p=0.0055) was effective in the prediction of PIH , while
MSHCG level (AUC 0.54; p=0.45) and MSE3 (AUC
0.5; p=0.97) were not effective (Fig. 1). In the group
with BLN+ using a cut off value > 0.98 MoM for AFP,
we could detect the cases with PIH with a sensitivity of
65% and specificity 63%.

Table 1. Comparison of mean levels of the markers in the presence of early diastolic notching.

AN ULN BLN P value
(n:468) (n:149) (n:212)

AFP MoM (mean) 0.92 0.93 1.03 0.005

HCG MoM (mean) 1.15 1.13 1.23 0.26

E3 MoM (mean) 1.47 1.47 1.45 0.93

AN: Absent notch, ULN: Unilateral notch, BLN: Bilateral notch

Table 2. Demographic characteristics, maternal serum markers and Doppler findings.

Normotensive PIH P value
(n=758) (n=71)

Maternal age (years, mean ± SD) 27.6±5.3 29.45±6 0.005

GA at scan (weeks, mean ± SD) 22.06±1.16 22.3±1.25 0.09

Nulliparity 316(41.6%) 36(50.7%) 0.17

AFP MoM (mean ± SD) 0.94±0.4 1.05±0.49 0.03

HCG MoM (mean ± SD) 1.15±0.63 1.32±0.88 0.036

E3 MoM (mean ± SD) 1.47±0.66 1.45±0.79 0.81

PI (mean ± SD) 0.88±0.28 1.2±0.44 <0.0001

RI (mean ± SD) 0.53±0.08 0.62±0.11 <0.0001

Bilateral notch 168 (22.1%) 44 (61.9% ) <0.0001

PIH: Pregnancy-induced hypertension

Table 3. Demographic characteristics, maternal serum markers and Doppler findings.

AGA and LGA SGA P value
(n=693) (n=136)

Maternal age (years, mean ± SD) 27.83±5.3 27.6±5.5 0.64

GA at delivery (weeks, mean ± SD) 39.2±1.4 38±3.1 <0.0001

Nulliparity 282(40.6%) 70(51.4%) 0.025

AFP MoM (mean ± SD) 0.92±0.35 1.12±0.6 <0.0001

HCG MoM (mean ± SD) 1.15±0.64 1.23±0.71 0.19

E3 MoM (mean ± SD) 1.47±0.66 1.46±0.75 0.87

PI (mean ± SD) 0.87±0.26 1.14±0.41 <0.0001

RI (mean ± SD) 0.53±0.08 0.6±0.1 <0.0001

Bilateral notch 135(%19.4%) 77(%56.6%) <0.0001

AGA: Average for gestational age, LGA: Large for gestational age, SGA: Small for gestational age)  
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MSAFP level was effective in the prediction of SGA
babies (AUC: 0.59; p= 0.0014, SE 0.028). MSHCG

(AUC 0.52; p=0.48) and estriol (AUC 0.51; p=0.49) did
not have any predictive value (Fig. 2). Using a cut off

value > 0.82 MoM for MSAFP, we could detect SGA
babies with a sensitivity of 69% and specificity 47%. In
this group 24 (2.89%) of the cases developed PIH and
had a SGA baby. MSAFP level showed a higher predic-
tive value for the cases of SGA associated with PIH
(AUC 0.736; p=0.0001, SE 0.06) (p=0.034). Using a cut
off value >1.09 MoM, we could detect SGA babies of
hypertensive mothers with a sensitivity of 75% and
specificity of 72.5% (Fig. 3).

A power analysis indicated that this study had ade-
quate power (>%90) in determining the role of
MSAFP level in the prediction of PIH or SGA babies.

Discussion 
Second trimester maternal serum screening is widely
performed for the detection of fetal aneuploidy and/or
neural tube defect. Abnormal results of the markers
were suggested to be utilized for the identification of
pregnancies at risk of adverse outcome. The plan for
the clinical management of the cases with high risk
includes patient education on signs and symptoms of
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Fig. 1. Roc curves of the markers for the prediction of PIH in cases
with BLN+.

100

80

60

40

20

0

0 20 40 60 80 100

100-Specificity

Se
n

si
ti

vi
ty

AFP

Fig. 3. Roc curve analysis of MSAFP level for the prediction of SGA
birth weight in PIH cases.
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the complications and increases the frequency of ante-
natal visits.[12] In this study we evaluated the relationship
between triple test markers and second trimester uter-
ine artery Doppler findings in the prediction of adverse
outcome for a more effective utilization these markers.

Costa et al. found a significant association between
abnormal placental morphology, elevated HCG and/or
AFP levels at second trimester and adverse outcome
(intrauterine growth restriction (IUGR), abruption,
severe preeclampsia/HELLP syndrome, delivery <32
weeks, or stillbirth) in pregnancies at high risk.[13] In
our study group mean level of MSAFP and MSHCG
was significantly higher in cases PIH. MSAFP was also
found to be higher in cases with SGA birth weight.

Odibo et al. termed birth weight <5th percentile for
gestational age as IUGR and they found optimal
thresholds associated with IUGR were AFP >2.0
MoM, HCG >2.5 MoM and uE3 <0.9 MoM. The sen-
sitivity, specificity, positive and negative predictive val-
ues for predicting IUGR in the presence of at least one
abnormal marker were reported to be 46%, 66%, 11%
and 90%. The authors suggested that these thresholds
might be used for the detection of cases that would
benefit from sonographic screening.[14] In our pregnant
population only MSAFP level was effective in the pre-
diction of SGA birth weight (<10th percentile for ges-
tational age). Using a cut off value >1.09 MoM, we
could detect SGA babies of hypertensive mothers with
a sensitivity of 75% and specificity of 72.5%.

Morris et al. reviewed the literature with the aim to
determine the accuracy of five serum markers used in
Down syndrome screening for prediction of
preeclampsia and SGA. They concluded that these
markers might be useful means of risk assessment or of
use in prediction when combined with other tests.[15]

Abnormal maternal uterine artery Doppler in associa-
tion with elevated maternal serum AFP, hCG or inhib-
in A or decreased PAPPA was reported to identify the
women at higher risk of IUGR and preeclampsia.
Uterine artery Doppler measurements were suggested
to be used in the evaluation of unexplained abnormal
level of either of these markers.[12,16]

Audibert et al. evaluated a cohort of 2,615 women
with maternal hCG, AFP levels and second trimester
uterine artery Doppler findings. In women with subse-
quent preeclampsia mean values for hCG and AFP
were reported to be significantly higher and the pres-
ence of an uterine notch was associated with a signifi-
cantly higher risk of preeclampsia and IUGR. In their

study group the sensitivity of the different tests ranged
from 2 to 40%.[17] We also found in our pregnant pop-
ulation higher levels for MSAFP and MSHCG in cases
of PIH. In cases with BLN+ we could predict PIH with
a sensitivity of 65% and specificity of 63% using > 0.98
MoM as cut off for MSAFP level.

Cnossen et al. evaluated 219 studies for the accura-
cy of 27 tests for predicting preeclampsia. They found
that none of the tests had a high level of both sensitiv-
ity and specificity of greater than 90%. Only Doppler
measurements were over 60% sensitive. The authors
pointed out that high sensitivity was more useful than
specificity in order to minimize false negatives.[18] New
tests with higher levels of sensitivity should be deter-
mined in future.

In our group, we have a high rate of BLN+ cases as
a limitation of the study. This might be related with
the fact that the cases with high risk were frequently
referred and the prognosis of them was therefore easy
to find. In a new study including the cases at higher
gestational age and lower rate of BLN+, the predictive
value of these markers might be reevaluated.

Conclusion 
High MSAFP, MSHCG levels, and abnormal uterine
artery Doppler findings at second trimester are related
with the development of PIH and SGA birth weight.
In cases with bilateral notching, high levels of MSAFP
may contribute to the prediction of PIH. MSAFP level
have a better predictive value for SGA birth weight
associated with PIH.

Conflicts of Interest: No conflicts declared.
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Introduction
Apert syndrome is a rare congenital malformation syn-
drome and characterized by progressive cutaneous and
bone syndactyly, midfacial hypoplasia and triad of
craniosynostosis. It was first defined by Whearon in
1894 and was revised by Apert widely in 1906.[1]

Prevalence of this syndrome is reported as
15.5/1,000,000 (1/65,000) in newborns and it is 4.5%
of all craniosynostosis cases.[2-4] The mutation coding
fibroblast growth factor receptor 2 (FGFR2) in genes
exists in 97% of all known cases.[2-4]. Visceral malforma-
tions and mental retardation accompany at various fre-
quencies as well as skeletal anomalies.[5] Our purpose in

this case study is to present 2D and 4D ultrasono-
graphic findings of Apert syndrome together with the
literature due to a case that was diagnosed by Apert
syndrome in prenatal ultrasonography.

Case Report
Our case was 29-year-old with G2P1 and was referred
to our clinic by pre-diagnosis of Apert syndrome in the
sonography performed on 23rd week. Craniosynostosis,
hypertelorism, frontal bossing, depressed nasal bridge
(Fig. 1), syndactyly in hands and feet (Fig. 2), and
medium ventriculomegaly (Fig. 3) were observed in the
ultrasonography performed. 2D and 4D images of these
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Abstract

Objective: To present a case of Apert syndrome diagnosed by
prenatal ultrasonography. 

Case: In prenatal ultrasound examination, a 29-year-old G2P1
patient has been found to have a fetus with craniosynostosis,
hypertelorism, frontal bossing, nasal bridge depression, syndacty-
ly in the hands and feet, moderate ventriculomegaly. These find-
ings lead to the diagnosis of Apert syndrome and the pregnancy
was terminated with the will of the family. Postmortem examina-
tion confirmed the diagnosis.   

Conclusion: Apert syndrome should be considered in the differ-
ential diagnosis when certain ultrasonographic findings such as
abnormal craniofacial look or extremity abnormalities are encoun-
tered during prenatal examination. 

Key words: 2-D ultrasonography and 4-D ultrasonography,
Apert syndrome.

Apert sendromu: Olgu sunumu

Amaç: Prenatal ultrasonografide Apert sendromu tan›s› konulan
olgunun sunulmas›.

Olgu: 29 yafl›nda, G2P1 olguda, 23. haftada yap›lan sonografide
kraniyosinostozis, hipertelorizm, frontal bossing, burun kökü ba-
s›kl›¤›, el ve ayaklarda sindaktili, orta derecede ventrikülomegali
saptanm›flt›r. Bu bulgular ile Apert sendromu ön tan›s›yla, ailenin
de iste¤i ile terminasyona karar verilmifl olup, postmortem incele-
mede bulgular teyit edilmifltir. 

Sonuç: Prenatal tan› için birinci basamakta baz› bulgular (anormal
kraniyofasiyal görünüm, ekstremite anomalileri) görüldü¤ünde
Apert sendromu da ak›lda tutularak detayl› sonografik incelemele-
re geçilmelidir. 

Anahtar sözcükler: 2D ultrasonografi ve 4D ultrasonografi,
Apert sendromu.
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Fig. 1. (a-d) 2D and 4D craniofacial images of the fetus. Coronal craniosynostosis (arrow), fron-
tal bossing (arrowhead) and depressed nasal bridge can be seen in the images, and the
significant difference can be clearly observed when compared to 2D images. [Color figu-
re can be viewed in the online issue, which is available at www.perinataljournal.com]

Fig. 2. 2D and 4D images of extremity anomalies. (a-c) Upper extremity images. ‘Mitten hand’
can be seen on hands. (d) Lower extremity (feet) images. [Color figure can be viewed in
the online issue, which is available at www.perinataljournal.com]
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findings were obtained. According to these findings,
termination was decided together with the consent of
the family, and the findings were confirmed in post-
mortem examination of the fetus.

Discussion
Apert syndrome is classically characterized by coronal
craniosynostosis, midfacial hypoplasia and symmetric
bone syndactyly in hands and feet and its prevalence
was reported as 15 cases in one million live births. It
constitutes 4.5% of craniosynostotic syndromes. The
mutation coding FGFR2 in genes exists in 97% of all
known cases.[2-7] Although the mutations in FGFR2 are
autosomal dominant, most of the cases (98%) are spo-
radic due to de novo mutation in sperm and they
appear depending on new mutations.[6,8] Mutations in
FGFR2 increase together with paternal age as due to
possible increase in frequency of these mutations and
therefore, advanced paternal age is significant in the
etiology of Apert syndrome.[8] Mutation in this gene is
also seen in other craniosynostosis and skeletal dyspla-
sia cases.[9] As a result of the mutation in this gene, reg-
ulation, proliferation and differentiation in cell migra-
tion degenerate and consequently, premature osteoge-
nesis and skeletal anomalies occur. Cranial deformities
and syndactyly in hands and feet appeared due to pre-
mature fusion in cranial sutures are anomalies observed
in all cases with Apert syndrome.[6,7,9] Coronal synosto-
sis is observed in all Apert cases and it is detected at
19th week at the earliest. Premature fusion in coronal

sutures distinguishes Apert syndrome from other cran-
iosynostosis cases. Deformities such as lambdoid and
sagittal craniosynostosis frequently cause head defor-
mities like frontal bossing.[9,10]

Various abnormalities reported in the literature
such as brain, craniofacial, cardiac, genitourinary
(10%), gastrointestinal (1.5%), obstetric and skeletal
anomalies. Craniofacial anomalies are significant
frontal bossing, flat occiput, short flat nose, microg-
nathia and cleft palate. Midface hypoplasia is classic in
Apert cases and it is observed as significant depressed
nasal bridge. Other craniofacial anomalies are reported
as choanal stenosis, lens ectopia and proptosis.
Hypertelorism, proptosis and strabismus are frequent-
ly observed due to contracted bone orbitae. Non-pro-
gressive ventriculomegaly (48.5%), complete or partial
corpus callosum agenesia (ACC), holoprosencephaly,
partial deficiency of septum pellucidum, posterior fossa
anomaly, increased nuchal thickness were reported as
brain-central nervous system lesions.[7,9,10] Corpus callo-
sum agenesia and ventriculomegaly are the findings
frequently defined in Apert syndrome cases. Renier
reported complete ACC rate as 5% and partial ACC
rate as 45% in the series of 60 cases.[11] It is recom-
mended to consider Apert syndrome additionally in
cases that ventriculomegaly or corpus callosum agene-
sis are detected prenatally.

Major cardiac anomalies are reported as cardiovas-
cular anomalies and hypoplastic left heart while geni-
tourinary anomalies are reported as polycystic kidney
and hydronephrosis. Obstetric anomalies are polyhy-
dramniosis.[4-7] Syndactyly in hands and feet are bilater-
al.[7,9,10] Syndactyly is known as ‘mitten hands’ and it dis-
tinguishes this syndrome from other craniosynostosis
cases. It is seen in 97% of cases.

Findings seen in our case were abnormal head mal-
formation, craniosynostosis, frontal bossing, flat nose,
ventriculomegaly, hypertelorism and syndactyly in
hands and feet; and our case was diagnosed as Apert
syndrome due to these findings. While Apert syn-
drome can be diagnosed early by many methods (ultra-
sonography, molecular test) in risky patients, the diag-
nosis is hard due to reporting various non-specific
sonographic findings in sporadic cases; therefore, seri-
ous sonographic examination is required to confirm
diagnosis.[6,7,10] The diagnosis was obtained by perform-
ing detailed examining on many non-specific findings
found in our case during routine prenatal scanning.
Prenatal sonographic diagnosis of Apert syndrome is

Fig. 3. Medium ventriculomegaly image.
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established by detecting abnormal cranial deformity,
midfacial hypoplasia and the triad of syndactyly in
bilateral hands and feet. Ocular hypertelorism and
exorbitism are significant characteristics accompanying
other important Apert syndrome characteristics or
craniosynostosis and they alert during ultrasonogra-
phy. The aim in scanning families with high risk is to
detect changes of ‘mitten hand’ in extremities at 16th-
17th weeks at the earliest and changes of craniosynos-
tosis at 20th week via ultrasonographic follow-up.[12,13]

Nevertheless, cranial and orbital deformities and
hypertelorism are not frequently apparent towards the
end of second trimester and they become more appar-
ent at third trimester.[14] In our case, craniosynostosis
could only be detected in the ultrasonography at 23rd
week. Since intracranial anomalies appear before cra-
nial changes in Apert syndrome, they can be diagnosed
even before complete development of corpus callosum.
As these findings can be detected at a wide spectrum, it
is recommended to evaluate accompanying abnormali-
ties by karyotype analysis with amniocentesis.[15]

Although it is not possible to evaluate corpus callosum
agenesia completely before 19th-20th  week, ultra-
sonographic evaluation of septum pellucidum at rou-
tine second trimester check will provide significant
contribution for early evaluation of corpus callosum
agenesia shown in most of prenatal cases.[6,10] Though
detailed evaluation of fetal hands is not involved into
standard obstetric evaluation, it would be beneficial to
perform in cases with high risk such as ventricu-
lomegaly or corpus callosum agenesia.
Ventriculomegaly was detected in our case. Evaluation
of fingers can be performed at second trimester even it
is hard to do, and diagnosis can be established by guid-
ing in target scanning in many cases which are detect-
ed craniosynostosis syndrome such as Apert or Pfeiffer
and other anomalies.[16] It is essential to distinguish
Apert syndrome which carry poor prognosis from
Pfeiffer syndrome or similar other craniosynostosis
cases which have better prognosis. Evaluation of
extremities is particularly essential for performing this
distinction. Clear evaluation of craniofacial structures
may not be completely possible by 2D ultrasonogra-
phy. It is particularly essential to evaluate craniosynos-
tosis. In our case, these structures were shown clearly
in 4D ultrasonography compared to normal ultrasono-
graphical imaging. When images are examined, it will
be seen that full anatomic view is obtained. There is no
publication about 4D images of Apert syndrome in the
literature. However, there are publications about 3D

imaging used in the diagnosis of Apert syndrome.
When these publications are examined, it will be seen
that craniofacial anomalies and anomalies of other
extremities are imaged clearly in a way that cannot be
compared to normal ultrasonography. In these publi-
cations, it is reported that 3D imaging methods would
be a good way to distinguish Apert syndrome from
other cases.[13,17] Even though ultrasonographic charac-
teristics are sufficient to diagnose, they can be con-
firmed by molecular tests. It is known that there is
mutation in FGFR2 gene in 98-99% of cases and this
finding is confirmed by detection of these mutations.[18]

Although molecular diagnosis is diagnostic in suspect-
ed cases, detection of suspected prenatal findings can
be delayed until third trimester in cases that do not
have children who are affected previously. Therefore,
it becomes prominent to detect ultrasonographic find-
ings early. In our case, ultrasonographical findings
were sufficient to establish diagnosis. Molecular diag-
nosis is still not performed in our country. 

Conclusion
Apert syndrome includes many specific ultrasono-
graphical findings. First step of diagnosing cases in
prenatal period is to do detailed sonographical exami-
nations by keeping Apert syndrome in mind when
some findings (abnormal craniofacial view, extremity
anomalies) are observed. The 4D ultrasonography pro-
vides essential advantages in the diagnosis of syn-
dromes with specific findings such as especially face
anomalies and extremity anomalies.
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Introduction
Fetal akinesia deformation sequence (FADS) results
from impaired fetal movement and triggered by genet-
ic and environmental factors.[1,2] Multiple pterygium
syndrome is a heterogenous disease phenotypically and
genetically, and it has two types on prenatal period as
lethal and non-lethal (Escobar).[3] Lethal multiple
pterygium syndrome (LMPS) is a FADS disorder char-
acterized by multiple pterygia (webbing) and flexion

contractures of the neck, elbows and knees, and may be
associated with other abnormalities such as, fetal
hydrops, cystic hygroma, club foot, intrauterine
growth restriction (IUGR), hypoplastic lungs and
facial anomalies. It is a rare cause of recurrent
midtrimester pregnancy loss.[4] The inheritance may be
autosomal or X-linked recessive.[5] Homozygous muta-
tions in the fetal acetylcholine receptor subunits.[1] may
cause fetal akinesia leading to LMPS. This brings up
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Abstract

Objective: Multiple pterygium syndrome (MPS) covers a disor-
ders characterized by multiple congenital anomalies typified by
pterygia of the neck, elbows, and knees and associated with limit-
ed fetal movement and joint contractures. The lethal forms of this
condition frequently exhibit multiple fetal abnormalities. We
aimed to discuss a recurrent MPS case with the patient’ s pedigree,
ultrasonographic and postmortem findings.

Case: We are presenting a 29-year-old, gravida 5 para 4 woman
with a diagnosis of recurrent MPS whose pregnancy was terminat-
ed on her 20th gestational week. 

Conclusion: MPS is found to be a rare cause of recurrent
midtrimester pregnancy losses in which the inheritance may be
autosomal or Xlinked recessive. Genetic counseling and pedigree
analysis are the important steps in the evaluation of recurrent
MPS subjects. Although researches for the understanding of the
underlying mechanisms of this syndrome are promising, obstetric
ultrasound is still the gold standard diagnostic technique.

Key words: Lethal multiple pytergium syndrome, LMPS, cuta-
neous pterygia, joint contractures.

Tekrarlayan letal multipl piterjium sendromu: 
prenatal ultrasonografik ve postmortem bulgular›

Amaç: Multipl piterjium sendromlar› (MPS), birçok konjenital
anomali ile karakterize olup, tipik olarak özellikle boyun, dirsek ve
diz eklemlerinde piterjiumlar›n görüldü¤ü ve eklem kontraktürle-
rine ba¤l› fetal hareketlerin k›s›tland›¤› bozukluklar› kapsar. Bu
tablonun letal formlar› s›kl›kla multipl fetal anomaliler ile kendini
gösterir. Tekrarlayan bir MPS olgusunu; hastan›n soya¤ac›, ultra-
sonografik ve otopsi bulgular› ile tart›flmay› hedefledik.

Olgu: 29 yafl›nda G5 P4, tekrarlayan MPS tan›s› ile 20. gebelik
haftas›nda gebeli¤i sonland›r›lan olguyu sunmaktay›z.

Sonuç: Tekrarlayan orta trimester gebelik kay›plar›n›n çok nadir
bir nedeni olan MPS, otozomal veya X’ e ba¤l› resesif kal›t›m gös-
teren bir hastal›kt›r. Tekrarlayan MPS olgular›n›n de¤erlendiril-
mesinde, genetik konsültasyon ile soya¤ac› analizlerinin yap›lmas›
en önemli basamaklard›r. Bu sendromun alt›nda yatan mekaniz-
malar›n anlafl›lmas›na yönelik yap›lan araflt›rmalar ümit vaad edici
olsa da, obstetrik ultrasonografi halen tan›da alt›n standart teknik-
tir.

Anahtar sözcükler: Letal multipl piterjium sendromu, LMPS,
kutanöz pterjium, eklem kontraktürleri.
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the possibility of prenatal diagnosis by genetic analysis
where it is not possible at the moment. Therefore, pre-
natal diagnosis depends upon the patients’ history,
pedigree analysis and ultrasound findings. Here, we
would like to report a recurrent LMPS case with its
second trimester ultrasonographic pictures and post-
mortem findings. 

Case Report
A 29-year-old, gravida 5, para 4 woman was referred to
our tertiary center on her 20th week of gestation. The
couple was otherwise healthy and non-consan-
guineous. Her first pregnancy resulted in a fetal demise
at 24th gestational week (GW). Autopsy revealed a
hydropic male fetus with webbing of the elbows and
knees and club foot deformity. She had her second
pregnancy two years later. Although amniocentesis
revealed a normal karyotype, the pregnancy again
resulted in a fetal demise at 20th GW. Autopsy report
was similar, moreover kyphoscoliosis was present. Four
years later, she had delivered a healthy term female
baby on her 3rd pregnancy. Two years later, her 4th
pregnancy ended with a fetal demise at the 26th GW.
The postmortem findings revealed a female fetus with
webbed neck, elbows and knees. It is worth to note that
the patient did not receive any antenatal care on her
3rd and 4th pregnancies by her will. One year later, she
was pregnant again and she admitted to our maternal-
fetal unit on her 20th GW although she was referred
on the 11th GW. Initially, a genetic consultation was
obtained in which an autosomal recessive inheritance
pattern was detected according to her pedigree analy-
sis (Fig. 1). Ultrasonography revealed a single alive
fetus where the fetal biometry was compatible with 18
weeks. A marked soft tissue edema was consistent with
hydrops fetalis (Figs. 2a and b). The neck was short-
ened and widened. The chest appeared narrow and
deformed with right pleural effusion complicated with
pulmonary hypoplasia (Figs. 2c and d). A-polyhy-
dramniotic state was recognized. There was no ascites.
The posturing of the hands and feet were abnormal.
No fetal movements were observed during the 30 min-
utes examination (even after stimulation). The upper
and lower extremities were fixed, flexed and shortened.
The feet were clubbed (Figs. 3a and b). All these find-

ings were consistent with a recurrent LMPS. When
the family was informed about the situation they
requested the termination of pregnancy. The patient
was discussed in our multidisciplinary clinical council
and termination of pregnancy was decided. Labour was
induced with misoprostol and a non-viable male fetus
was delivered. Postmortem fetal head findings were;
micrognatia, small mouth, flat nasal bridge, hyper-
telorism, epicanthal folds, scalp edema, low set ears and
short neck (Fig. 3c). Upper and lower extremities
showed flexion contractures with pterygia (Figs. 3c
and d) and bilateral talipes equinavarus were present.
Upon the request of the family, internal autopsy was
not performed. Fetal karyotyping of the case was
reported as 46-XY. 

Discussion
Lethal multiple pterygium syndrome is the fatal form
of multiple pterygium syndromes. LMPS is named for
its typical fatality and for the presence of multiple
pterygia and across a joint, which are associated with
severe joint contractures (arthrogryposis). This autoso-
mal recessive disorder is characterized by fetal move-
ment loss leading to a cascade of events resulting of
extremity contractures with multiple anomalies. This
may be accompanied by lymphatic obstruction
sequence leading to hydrops fetalis that is seen with
subcutaneous edema, cystic hygroma, and pulmonary
hypoplasia together.[3,5] The syndrome is fatal either in-
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1. Multiple pterygium syndrome [46,XY]
2. Multiple pterygium syndrome [46,XY]
3. 3.5 years old healthy girl
4. Multiple pterygium syndrome [46,XY]
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Fig. 1. Pedigree analysis of the family showing the autosomal re-
cessive inheritance of recurrent multiple pytergium syndro-
me.



utero or shortly after delivery.[7] The inheritance may
be X-linked recessive but most cases follow an autoso-
mal recessive trait. Therefore establishing a diagnosis
for LMPS is utmost important for the current and sub-
sequent pregnancies. Common ultrasonographic find-
ings are absence of fetal limb movements, limb flex-
ures, hydrops fetalis and cystic hygroma. Moreover
IUGR, lung and cardiac hypoplasia, diaphragmatic
hernia, hydronephrosis, cerebral anomalies, polyhy-
dramnios, abnormal faces with hypertelorism, low set
ears, intestinal abnormalities and skeletal abnormalities
may also be present.[8] Cystic hygroma is an early and
important sign of LMPS.[9] Most of the reported cases
in the literature are in the second or third trimester of
the pregnancy.[6,8,10] but first trimester ultrasound diag-
nosis especially in the context of recurrence is also pos-
sible.[11] The risk of syndrome for the offspring is
affected by the inheritance pattern; therefore a com-
prehensive genetic workup is mandatory. 

Michalk et al. showed that complete or severe func-
tional disruption of fetal acetylcholine receptor causes
LMPS.[1] Recessive mutations of embryonal subunit of
the acetylcholine G receptor (CHRNG) may cause
both lethal and non-lethal MPS.[3,12] Vogt et al. stated in
their study performed on 15 LMPS cases that they did
not meet any CHRNA1, CHRNB1 or CHRND muta-
tions; however, they reported a homozygote RAPSN
frameshift mutation in a case with lethal fetal akine-
sia.[3] This information may provide great opportunities
for understanding the pathogenesis of LMPS and diag-
nosing early and even developing some methods for
establishing genetic diagnosis before implantation. In
our case, it was not possible to show described genetic
mutations due to the limitations on our genetic labora-
tory opportunities and since the family did not request
an additional evaluation. The pedigree analysis of our
case (Fig. 1) displayed an autosomal recessive inheri-
tance and in this way, it was determined that both
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Fig. 2. (a) Upper extremity showing flexion deformity of the wrists (arrow) and (b) lower extremity showing talipes
deformity of the foot (arrow). (c) Postmortem findings were micrognatia, small mouth, flat nasal bridge, hi-
pertelorism, epicanthal folds, scalp edema, low set ears, short neck and flexion deformities of extremities (ar-
rows). (d) The presence of a subcutaneous ptergia (web) at the forearm (arrow) associated with joint con-
tractures. [Color figure can be viewed in the online issue, which is available at www.perinataljournal.com]
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mother and father were passive carriers. By means of a
pedigree study, it is possible for physician to provide a
better genetical consultancy to a family. As MPS is a
genetical disease free of inheritance pattern, there is no
method for avoiding to catch the disease for now.
Although sperm donation is a method that can be rec-
ommended to families, it seems impossible to practice
for many families.

Conclusion
This finding may offer an insight for the pathogenesis
of LMPS leading to an earlier and even preimplanta-
tion genetic diagnosis of LMPS. Although these devel-
opments would be a potential for some form of inter-
ventional therapy in the future, today the gold standart
diagnostic approach in such a rare case is obstetric
ultrasound.
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Introduction
Acardiac or twin reversed-arterial-perfusion (TRAP)
sequence is a rare but serious malformation that occurs
in one of monozygotic twins, triplets, or even quintu-
plets with a frequency of approximately 1 per 35,000

deliveries.[1] TRAP sequence occurs only in the setting
of a monochorionic gestation and complicates approx-
imately 1% of monochorionic twin gestations.[2] In the
TRAP sequence, there is usually a normally formed
pump twin who has features of heart failure as well as a

Case Report

Perinatal Journal 2012;20(1):40-44

Abstract

Objective: Twin reversed arterial perfusion (TRAP) sequence is a
rare complication of monochorionic multifetal gestation, and
affects 1 of monochorionic twins. Here we present a case of acar-
diac twinning sequentially treated by laser umbilical insertion
ablation and intrafetal alcohol injection.
Case: A 26-year-old woman admitted to our clinic in the 18th
week of her pregnancy was presented. Ultrasonography showed a
monochorionic twinning with a live pump fetus at and an acardiac
cotwin. Although laser ablation and intraumbilical alcohol injec-
tion therapies were commensed with onemonth interval and blood
flow of acardiac fetus was ceased, late demise of the pump twin was
developed.  
Conclusion: Although alcohol injection is a simple method in
blood flow occlusion of acardiac fetus, this method should not be
preferred as the first surgical intervention option due to risk of
alcohol transfusion structurally passing to normal other twin.
Key words: Monochorionic twins pregnancy, fetal therapy, acar-
diac.

Akardiyak ikizlikle komplike olmufl spontan
monokoryonik ikiz gebelikte ard›fl›k tedavi
baflar›s›zl›¤›

Amaç: Akardiyak ikizlik ya da ikiz ters arteriyal perfüzyon
(TRAP), monokoryonik ço¤ul gebeliklerin nadir bir komplikasyo-
nudur ve monokoryonik ikizlerin birini etkiler. Bu yaz›da s›ras›yla
lazer ablasyon ve intrafetal alkol enjeksiyonu uygulanan bir akar-
diyak ikiz gebelik sunulmufltur.
Olgu: Klini¤imize gebeli¤in 18. gebelik haftas›nda baflvuran 26
yafl›nda bir hasta tart›fl›ld›. Ultrasonografide bir canl› verici fetüs
ve akardiyak ikiz efli olan monokoryonik ikiz gebelik saptand›. Bir
ayl›k ara ile lazer ablasyon ve intraumbilikal alkol enjeksiyonu uy-
gulanmas›na ve akardiyak fetüsün kan ak›m› durdurulmas›na kar-
fl›n ilerleyen haftalarda verici ikiz kaybedildi.
Sonuç: Akardiyak fetüsün kan ak›m›n›n oklüzyonunda alkol enjek-
siyonu basit bir yöntem olmas›na ra¤men bu yöntem alkol trans-
füzyonunun yap›sal olarak normal ikiz efline geçmesi riski nedeniy-
le ilk cerrahi müdahale tercihi olarak seçilmemelidir. 

Anahtar sözcükler: Monokoryonik ikiz gebelik, fetal tedavi, akar-
diyak.
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recipient twin who lacks a heart (acardiac monster) and
perfused from pump co-twin through vascular (almost
always arterial–arterial and venous–venous) anasto-
moses. This deoxygenized arterial blood reaches the
recipient twin through its umbilical arteries and prefer-
entially goes to its iliac vessels. Thus, only the lower
body is perfused, and this is usually associated with
poor or absent development of the heart and upper
part of the body. Antenatal diagnosis by ultrasound of
an acardiac fetus coexisting with a normal co-twin is
fairly straight-forward. The anomalous twin may
appear to be an amorphous mass. The lower extremi-
ties and body are typically more completely developed,
while the most severe abnormalities involve the upper
body. The heart is frequently absent or rudimentary,
and a single umbilical artery is present in approximate-
ly half the cases. A retrograde pattern of fetal perfusion
can be demonstrated to occur through the umbilical
arteries by Doppler studies.[3-5] If left untreated, the
pump twin dies in 50% to 75% of cases, mainly as a
result of polyhydramnios, preterm labor, and conges-
tive heart failure.[2-4] Interruption of the vascular com-
munication between the twins has been recommended
to improve perinatal outcome of the pump twin. Here,
we report a case of acardiac twin pregnancy result with
the late demise of the pump twin after the sequential
surgical intervention performed with an interval of one
month. 

Case Report
26-year-old, gravidy 4, parity 3 patient at 18 weeks of
gestation admitted to our high risk pregnancy depart-
ment as a case of acardiac twin pregnancy. Of note in
her medical and obstetric history was unremarkable.
Ultrasonography showed a monochorionic twin preg-
nancy with a live pump fetus at 18 weeks of gestation
and an acardiac co-twin and polyhydramniosis (Fig. 1)
(acardius acephalus type). A thin, complete membrane
was present between the 2 sacs of gestation. The pump
twin was in a breech presentation, with normal fetal
anatomy, while the acardiac twin had grossly abnormal
anatomy. There were an amorph view in the thorax, no
identifiable heart structures and no definition of the
fetal skull above the thorax. Estimated fetal weight was
226 g for the pump twin and 200 g for the recipient
twin. On pulsed Doppler examination, the direction of
blood flow in the umbilical arteries of acardiac twin was
in the opposite direction, but the hemodynamics in
pump twin were normal. After the diagnosis was con-
firmed, patient was informed about the poor prognosis
of her pregnancy. After a discussion with the patient,
she was referred to a tertiary perinatal center for laser
ablation of communicating vessels between the pump
and acardiac fetuses. The ablation procedure was per-
formed at 22th week of gestation. However, unceased
circulation in acardiac fetus was noticed during the fol-
low up of the patient and diagnosis of unsuccessful laser

Fig. 1. Blood flow of the acardiac twin on Doppler ultrasonography at 18 weeks
of gestation.
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ablation therapy was made. The family was informed
and a written informed consent was obtained from both
parents for intra-fetal alcohol injection therapy. The
procedure was performed under continuous ultrasound
control, using color Doppler ultrasound to identify the
main arterial vessel entering the abdomen of the acar-
diac twin and passing a 20-gauge spinal needle into the
targeted vessel. After blood sampling for karyotyping,
intra-fetal injection of 2.0 ml of absolute alcohol to the
main intra-abdominal segment of the single umbilical
artery was performed to the acardiac twin at 23th week
of gestation and the circulation was ceased (Fig. 2).
Early postoperative period was uneventful. Analysis of
fetal blood showed a normal 46 XY male karyotype.
Fallow-up of the living fetus was unremarkable until the
27th week of gestation, in which the sudden death of
the pump twin was diagnosed sonographically.
Pregnancy was terminated by vaginal misoprostol
induction with a total dose of 800 μg in two divided
doses. A male ex pump fetus 625 g in weigh, a male
acardiac fetus 325 g in weigh and a single hydropic pla-
centa 389 g in weigh were delivered via vaginal route.
The pump fetus had no obvious congenital malforma-
tion. The upper portion of the acardiac twin contained
soft globular masses. The head and upper extremities
were absent (Fig. 3). The right foot had 5 toes and the
left foot had 3 toes. The lower spinal column and lower
extremity bones were apparently normal. Samples were
taken from both twins for genetic analysis and each twin

were sent for an autopy. Autopsy of the acardiac twin
revealed absent thoracic organs, a bony ridge represent-
ing the lower part of the spine, bilateral kidneys, bilat-
eral surrenal glands and a small part of large intestines.
Autopsy of the pump twin showed a phenotypically
normal male fetus. Karyotyping of the pump twin was
revealed normal male 46 XY kayrotype. Histopathology
of the placenta was suggestive of monochorionic-
diamniotic twin pregnancy. Postpartum follow-up of
the patient was unremarkable.

Discussion
The goal of antepartum management of a twin preg-
nancy complicated by the TRAP sequence is to maxi-
mize for the structurally normal pump twin. Because of
the increased demand that the abnormal circulation in
TRAP sequence places on the heart of the pump twin,
cardiac failure is the primary concern in the condition.
Various techniques have been described to accomplish
the blocking of arterial perfusion of acardiac twin.
These methods have included hysterotomy with phys-
ical removal of the acardiac twin, bipolar coagulation,
laser ablation, radiofrequency ablation, ultrasound-
guided injection of thrombogenic materials into the
umbilical circulation of the acardiac twin, and laser
occlusion of the placental vascular anastomosis under
fetoscopic guidance.[5-8] On the other hand, Malone et
al. have suggested that expectant management with

Fig. 2. Intrafetal alcohol injection procedure under the guidance of color Doppler
ultrasonography
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serial ultrasonographic evaluation is reasonable in the
absence of poor prognostic features (twin weight ratio
>0.70, elevated ventricular out-put of pump twin,
increased cardio-thoracic ratio, congestive heart fail-
ure, rapid growth of the pump twin and polyhydram-
niosis).[7] In the present case, the twin weight ratio was
0.88 and polyhydramniosis was diagnosed by antenatal
sonography. Surgical tretment was decided after a dis-
cussion with the patient about the expected poor peri-
natal outcome of the current pregnancy. The differ-
ence in estimated fetal weight between the pump twin
and the acardiac/acephalic twin has been suggested the
main predictive determinant of the perinatal outcome
in cases with TRAP sequence. In the series of 49 cases
reported by Moore et al., the mean overall ratio of the
twin weights was found to be 52±24%.[4] When the
ratio was more than 70%, the incidence of preterm
delivery was 90% and congestive heart failure in the
pump twin 30%, as compared with 75% and 10%,
respectively. The overall perinatal mortality was 55%
and was primarily associated with prematurity. Sullivan
et al., however reported 10% perinatal mortality rate
of the cases with TRAP sequence. They cautioned
against agressive surgical intervention and recom-
mended conservative management although weight
ratio of acardiac to pump twin was less than 5% in 40%

of the cases in their series.[8] The optimal surgical treat-
ment of the TRAP sequence is currently unknown, due
to the limited number of cases and lack of the comper-
ative studies. Fetoscopic cord ligation is only available
in few centers around the world, requires expensive
settings and skilled operators, and it is associated with
a failure rate of 10% together with a 30% risk of
preterm premature rupture of membranes.[9]

Ultrasound guided needling techniques on the other
hand, can be carried out in any center with the facili-
ties to perform fetal blood sampling, requires simple
instruments and low-cost material, and is less traumat-
ic to the uterus and membranes. The intrafetal injec-
tion of alcohol for the treatment of acardiac twins was
first reported by Holzgreve et al.[5] Subsequently,
Sepulveda et al. presented the largest series reporting
the results of intrafetal alcohol chemosclerosis in the
treatment of acardiac twin pregnancies.[10] In their
series, the procedure was performed at a mean gesta-
tional age of 24.7 weeks (range 20–32), and it was tech-
nically successful in all cases. They reported the 63%
of overall survival rate without any neonatal complica-
tions. However, it was complicated with thrombosis of
the umbilical vessels of the pump twin in 3 case and all
of these 3 pump twins died in utero as a result of the
procedure (36%). In the present case, the patient was

Fig. 3. The acardiac twin, pump twin and monochorionic diamniotic placenta. [Color fi-
gure can be viewed in the online issue, which is available at www.perinataljour-
nal.com]
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referred a tertiary perinatal center in order to obliter-
ate of blood perfusion by the acardiac twin. The laser
ablation was performed, however the intervention was
unsuccessfull and unceased circulation of acardiac twin
was diagnosed during the follow-up of the patient. One
month later a new intervention was commenced with
the injection of absolute alcohol which was successful
without technical difficulty. Late demise of the pump
twin in the present case was not considered to be linked
to the alcohol chemosclerosis procedure. Although,
intrafetal alcohol chemosclerosis is a simple and cost-
saving procedure that can be performed in any perina-
tal center, the major concern with this technique is
intravascular transfer of the absolute alcohol to the cir-
culation of the pump twin. On account of this, the use
of this technique should not be considered as a first line
therapy in pregnancies with poor prognostic factors.

Conclusion
The TRAP sequence in monochorionic twin gesta-
tions is a rare complication that compromises the via-
bility of the morphologically normal, pump twin. The
clinical dilemma regarding the decision to intervene is
currently unclear and a step by step treatment algo-
rithym is not available. In this report, we present a case
of acardiac twinning primarily treated with laser abla-
tion and then intra-fetal alcohol injection with an
interval of one month. Although, the alcohol injection
is a simple way to occlude the blood supply of the acar-
diac fetus as in the presented case, the method should
not be considered as a first line surgical option because
of comparable risk of the transfusion risk of alcohol to
the structurally normal twin.

Conflicts of Interest: No conflicts declared.
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Research Article
Perinatal Journal 2012;20(1):1-5

Abstract

Objective: Severe morbidities which might result in maternal
mortality are evaluated in the category of near-miss obstetric
patients. Diagnosis, assessment, and treatment outcomes of near-
miss patients whose mortality can be prevented with optimal and
timely intervention have been accepted as indicators of maternal
health status, worldwide. In this paper we evaluated characteristics
and management of these cases and the maternal mortality related
with the near-miss obstetric morbidities.   
Methods: Among patients referred to our hospital between August
1, 2010, and October 1, 2011, file information of the cases whose the
criteria complied with near-miss maternal morbidity were analyzed
retrospectively Their demographic characteristics, and their data
kept in the patient files of Departments of Obstetrics, and
Gynecology, General Surgery, and also Intensive Care Units, and
all mortality data of deceased cases were analyzed.
Results: During the study period 84 patients (3.8 %) referred with
near-miss maternal morbidities. The most frequently encountered
underlying etiology was severe preeclampsia and HELLP syndrome
(79.8 %), followed by cases with postpartum bleeding (16.7%).
Perinatal mortality rate in this near-miss population was found to be
11.9% (n=10). All patients required monitorization in the intensive
care unit. Four patients died during the follow-up (4.7%).
Conclusion: The most frequently seen risk factors in near-miss
patients are also predominant etiologies for maternal mortality.
Timely recognition and intervention can prevent mortalities seen
in majority of these patients. 
Key words: Maternal mortality, near-miss, obstetric morbidity,
treatment.

Neredeyse kaybedilecek (near-miss) obstetrik 
hasta profili, tedavi sonuçlar› ve maternal 
mortalite de¤erlendirmesi: üçüncü basamak 
merkez deneyimi
Amaç: Maternal ölümle sonuçlanabilecek fliddetli morbiditeler
son y›llarda ‘neredeyse kaybedilecek’ obstetrik hasta s›n›f›nda de-
¤erlendirilmektedir. Uygun ve zaman›nda müdahale ile mortalite-
nin engellenebildi¤i neredeyse kaybedilecek hastalar›n tan›s›, de-
¤erlendirilmesi ve tedavi sonuçlar› tüm dünyada maternal sa¤l›¤›n
bir göstergesi olarak de¤erlendirilmeye bafllanm›flt›r. Bu yaz›da
klini¤imize neredeyse kaybedilecek düzeyde a¤›r morbiditelerle
gelen hastalar›n özellikleri, tedavi yaklafl›m› ve mortalite olgular›
de¤erlendirildi. 
Yöntem: A¤ustos 2010 - Ekim 2011 tarihleri aras›nda neredeyse
kaybedilecek maternal morbidite kriterlerine uyan hastalar›n bilgi-
leri retrospektif olarak incelendi. Hastalar›n demografik, obstetrik,
cerrahi ve yo¤un bak›m özellikleri ve mortalite ile sonuçlanan ol-
gular›n bilgileri incelendi. 
Bulgular: Çal›flma periyodunda 84 hasta neredeyse kaybedilecek
düzeyde morbiditeler ile baflvurdu (%3.8). En s›k altta yatan neden
a¤›r preeklampsi ve HELLP sendromu (%79.8) idi. Daha sonra ise
postpartum kanamal› olgular (%16.7) yer ald›. Neredeyse kaybedi-
lecek hasta popülasyonundaki perinatal ölüm oran› %11.9 (n:10)
saptand›. Tüm hastalar yo¤un bak›m takibi gerektirdi. Dört hasta
mortalite ile sonuçland› (%4.7). 
Sonuç: Neredeyse kaybedilecek hastalardaki en s›k risk faktörleri
ayn› zamanda maternal mortalitenin de önde gelen nedenleridir.
Bu hastalar›n zaman›nda tan›nmas› ve müdahale edilmesi ile büyük
k›sm›nda mortalite engellenebilir.  

Anahtar sözcükler: Maternal mortalite, neredeyse kaybedilecek,
obstetrik morbidite, tedavi.
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Introduction
Maternal mortality rates are globally accepted as the
most important criteria of women’s health. Among tar-
gets of healthy life for the millenium reported by
World Health Organization (WHO), all encompassing
fight against maternal mortality and minimization of
mortality rates are included.[1] Within this frame,
patients with metabolic abnormalities and severely
deteriorated surgical patients secondary to obstetric
complications, have a distinct, and crucial importance.
Some of these patients die, and those who had received
sufficient, and timely medical-surgical care can be sal-
vaged. 

Patients who survived despite development of life-
threatening obstetric complications during pregnancy
and postpartum period up to 42nd day were defined as
near-miss patients by WHO.[2] The most important
causes of near-miss maternal morbidity are complica-
tions related to obstetric hemorrhages, and hyperten-
sive diseases of pregnancy.[3] Another important issue is
that the incidence of long-term morbidities such as
renal failure, respiratory tract problems, and sudden
death within a year is higher when compared with the
population in general.[4,5] Especially, mortalities, and
morbidities related to obstetric bleedings can be large-
ly prevented with timely, and sufficient medical, and
surgical care. 

Healthcare politics targeting a decrease in maternal
mortality rates in our country have gained momentum
beginning from the year 2000. Widespread, and effec-
tive antenatal care, increased availability of facilities
enabling rapid transfer of emergency patients, estab-
lishment of sound, and reliable data banks like
National Maternal Mortality Study have all reportedly
decreased maternal mortality rates from 49.2/100,000
in 1998 to 19.4/100,000 in 2008.[6,7] Presently, among
countries with higher-moderate income rates which
participated in World Health Organization, Turkey
ranks at the bottom with minimal maternal death
rates.[8] On the other hand, our nationwide medical lit-
erature data related to the patient profiles of compli-
cated cases included in the newly coined near-miss cat-
egory are lacking. In the present study, the character-
istic features of near-miss obstetric patients who
referred with acute complications to our clinics of ref-
erence university of the region, and results of our man-
agement modalities were presented, and this issue was
discussed under the light of current literature informa-
tion. 

Methods
Our study was planned as a retrospective clinical inves-
tigation in compliance with the principles established by
Helsinki Declaration pertaining to human experiments.
Electronic records of the patients referred with near-
miss obstetric complications to Inonu University
Faculty of Medicine, Department of Obstetrics, and
Gynecology, between August 1, 2010, and October 1,
2011 were analyzed. As study inclusion criteria, 5 main
criteria required for the definition of ‘near-miss mor-
bidly obstetric patient’ as determined by Flippi et al.
were used:[9] (1) Shock, emergent hysterectomy, caogu-
lopathy severe bleeding requiring transfusion of more
than 2 liters of blood products; (2) Severe preeclampsia,
eclampsia, and diagnosis of HELLP (hemolysis,
increased liver enzymes, thrombocytemia) syndrome;
(3) Patients with sepsis, shock, and associated morbidi-
ties (body temperature <36°C or >38°C or systolic
blood pressure <90 mmHg, and heart rate >120 bpm;
(4) Diagnosis of dystocia associated with uterine rupture
or dehiscence; (5) Symptoms of serious anemia (hemo-
globin <6 g/dl) without evidence of severe bleeding. 

Information about obstetric and demographic char-
acteristics such as age, parity, gravida, gestational age,
mode of delivery, mean birth weights, neonatal out-
comes, hemodynamic status, amount of transfusion,
requirement for intensive care, duration of hospitaliza-
tion, intraoperative complications, morbidity, and
mortality of the patients operated on were recorded. 
Data were analyzed using the Statistical Package for
Social Sciences (SPSS) software (version 10.0 for
Windows). All differences associated with a chance
probability of .05 or less were considered statistically
significant. Continuous variables are presented as
mean±SD. 

Results
During the study period of 15 months, 2,156 deliveries
were performed in our clinics. Among them, 84
patients were cases with near-miss morbidities (3.8%).
The most frequently seen underlying etiologies were
severe preeclampsia, and HELLP syndrome (79.8%),
followed by postpartum bleeding (16.7%).
Distribution of patient diagnoses is presented in Table
1, and obstetric characteristics are shown in Table 2.
Seventy-four (88.1%) patients had given birth by
cesarean section. Twenty-four (35.5%) newborns
required monitorization in the intensive care unit. At
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presentation intrauterine fetal death was detected in
two patients. A 16-week pregnancy terminated in abor-
tus. Eight newborns died in the neonatal intensive care
unit because of complications related to extreme pre-
maturity In conclusion, our perinatal mortality rate in
near-miss patients was found to be 11.9% (n=10). 

Operations performed on near-miss patients
because of postpartum bleeding, and associated placen-
tal pathologies are presented in Table 3. Intra- and
postoperative surgical complications were not seen in
none of the patients operated for obstetric bleeding In
our study, all patients required monitorization in the
ICU. Mean blood loss (1,428 ml; range, 500-4,000 ml),
mean amount of blood transfusion (4.3 U; range 1 to
17 U), and mean ICU stay (4 days; range 1 to 7 days)
were also determined. Four out of 84 patients died
(4.7%). One of these patients was referred to our clin-
ics from another center with manifestations of hypov-
olemic shock, and consumption coagulopathy because
of atonic bleeding. The patient underwent bilateral
internal iliac artery ligation together with total hys-
terectomy. The patient who received a total of 17 units
of blood transfusion died on the postoperative first day

because of multiorgan failure, and disseminated
intravascular coagulation. The second patient present-
ed to emergency service with complaints of sudden
dyspnea, and loss of conscious on postoperative 5th
day, and died because of masive pulmonary embolism
detected on emergent echocardiography. The third
case was a multipar patient who was admitted to the
ICU at her 16th gestational week with diagnoses of
sepsis, and intrauterine ex fetus, and despite supportive
treatment she died on postpartum 5th day because of
multiorgan failure, and disseminated intravascular
coagulation. The fourth patient developed HELLP
syndrome with concomitant eclamptic seizures after
childbirth in another medical center. She died on post-
partum 10th day because of intracranial bleeding, cere-
bral edema, and cardiopulmonary arrest Diagnoses,
demographic, and obstetric characteristics of deceased
patients are presented in Table 4. 

Discussion
Studies related to salvaged near-miss women during
their pregnancies, childbirth, and postpartum periods
have been considered as important indicators of obstet-
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Table 1. The diagnosis of near miss obstetric cases.

Tan› n (%)

Severe preeclampsia 52 (61.9)

HELLP* syndrome 15 (17.9)

Postpartum hemorrhage 14 (16.7)

Sepsis 1(1.2)

Primary acute akut liver failure 1 (1.2)

Pulmonary thromboembolism 1 (1.2)

Total 84 (100)

Table 2. Demographic and obstetric features of the near miss cases.

Parameter Mean (Min-max)

Age 28 (17-44)

Gravidity 2.2 (1-5)

Parity 1 (0-4)

Gestational week 32 (16-41)

Birth weight 2,015 (150-4,200)

APGAR 1 6 (0-8)

APGAR 5 8 (0-10)

*HELLP: Hemolysis, elevated liver function, decreased thrombocytes

Table 3. The associated placental abnormalities of the near miss cases and applied surgical interventions.

Parameter N %

Placental pathology None 6 42.8
Placenta previa 5 35.8
Placental invasion abnormality 
(accreata, increata, percreata) 3 21.4

Surgical procedure B‹‹AL* 6 42.8
B‹‹AL+Lynch suturization 1 7.2
B‹‹AL+Total hysterectomia 7 50

*B‹‹AL: Bilaterally internal iliac artery ligation



ric care, and women’s health, worldwide. Our study is
the first report about the inventory of near-miss obstet-
ric patients in our country. In this study, as a clinics of
obstetrics, and gynecology of our regional reference
hospital, our incidence of near-miss mothers, and mor-
tality rate related to this diagnosis were found to be
3.05%, and 4.7%, respectively. According to a recently
reported review by WHO about maternal morbidity,
and mortality, the prevalence of near-miss mothers
ranges between 0.4, and 8 percent.[10] In reports from
African countries its prevalence surprisingly climbs up
to 25 percent.[9] This higher prevalence has been report-
edly associated with uneven distribution of maternal
care services among countries, and diversities among
diagnostic criteria of ‘near-miss cases. 

In 2009 WHO revised the diagnostic criteria of
‘near-miss patients’ to encompass disorders in each
organ systems i.e. cardiovascular, respiratory, renal,
hematologic, hepatic, and nervous systems.[2] On the
other hand, some investigators reported that the fre-
quency of overdiagnoses of near-miss patients will
increase in case of usage of these criteria, and updated
criteria have not been routinely used.[11,12] In our study,
we used diagnostic criteria for near-miss patients rec-
ommended by Flippi et al. in 2005 instead of WHO
criteria revised in 2009 because we have encountered
difficulties in obtaining clinical, physiologic, and labo-
ratory data of each organ system, and also these new
criteria have not entered in routine clinical use.[5,9] In
compliance with the literature, in our study hyperten-
sive complications of pregnancy, and postpartum hem-
orrhages were the most (97.5%) frequently detected

risk factors in near-miss patients. Thromboembolic
complications which are the foremost etiologic factors
of maternal mortality in developed countries were
found only in our one patient who died because of car-
diopulmonary arrest secondary to massive pulmonary
embolism. Primary hepatic failure and sepsis are rarely
seen etiologic factors which might eventually result in
death of the patient (Table 1). A recent review by
WHO on this issue have indicated that obstetric bleed-
ings especially during postpartum period were pre-
dominant etiologic factors in maternal mortalities seen
in African (33.9%), and Asian (30.8%) countries.[8]

However, in Latin America hypertensive complica-
tions of pregnancy have been reported as the most fre-
quently (25.7%) encountered causes of maternal mor-
talities.[8] The same review emphasizes that mortalities
particularly due to pre-, and postpartum hemorrhages
can be prevented, and reduction in maternal mortali-
ties should be among the targeted priorities of the
healthcare strategy. In our study, among 15 near-miss
cases referred to us, and operated on for postpartum
bleeding, only one patient died (success rate, 93.4%).
In addition, any complication related to the interven-
tion performed was not seen in our patients. We think
that this higher success rate can be attributed to suffi-
cient surgical experience gained by our staff about the
management of serious postpartum bleeding, and most
importantly to provision of rapid, and organized mul-
tidisciplinary intensive care facilities for near-miss
patients in our university. 

In the present study, the incidence of peripartum
hysterectomy was found 0.32%. Similarly, in their 5-
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Table 4. Obstetrical characteristics of the cases with maternal mortality.

Parameter Case 1 Case 2 Case 3 Case 4

Age 26 28 32 35

Diagnosis Postpartum atony Eclampsia+HELLP syndome Sepsis Pulmonary embolism

Gravidity 4 1 2 1

Parity 2 0 1 0

Mode of delivery CS CS Abortus Vaginal delivery

Week of birth 38 34 16 39

Birth weight 3400 1900 150 3400

Duration of ICU* (days) 2 2 3 1

Additional surgical procedure B‹‹AL†+Total hysterectomy none none none

Amount of transfusion (unit) 17 5 3 none

*ICU: Intensive care unit; †B‹‹AL: Bilaterally internal iliac artery ligation



year retrospective study, Çetin et al. have reported a
0.29% incidence of peripartum hysterectomy in one of
the major referral center (Department of Obstetrics
and Gynecology, Cerrahpasa Medical Faculty, Istanbul
University) of our country.[13]

Maternal mortality rate in the present study was
185/100,000. The other referral centers in eastern and
south-eastern part of the country have reported sur-
prisingly higher mortality rates. In their 4-year follow-
up, Yal›nkaya et al. have reported a 1,100/100,000
maternal mortality rate.[14] In their 3-year retrospective
evaluation, fiahin et al. have also reported a maternal
mortality rate of 960/100,000. The obstetric haemor-
rhages and hypertensive complications were noticed as
pioneer causes of maternal mortality cases in both of
the studies. The determinative factor for the survival of
near-miss patients is the provision of timely and opti-
mal medicosurgical care. A guideline published by
WHO in 2005 formulated an algorithm for the man-
agement of near-miss patients.[16] The first step in this
algorithm requires from countries to have a control on
their national statistical data related to maternal mor-
talities, and near-miss patients. Although results we
obtained in our study belong to a database of a single
center, they are important in that they were retrieved
from a data base of a regional reference hospital in con-
sideration of guideline recommendations of WHO. 

Conclusion
Near-miss obstetric patients are acute cases rapidly
nearing to their deaths. These patients can be diagnosed
based on accurate diagnostic criteria, and on a large scale
they can be resuscitated with timely medicosurgical
management. To achieve these targets, obstetric health-
care team should be equipped with adequate armamen-
tarium, training, and experience, and also monitoriza-
tion of the patients using a multidisciplinary approach
including intensive care services should be ensured..
Implementation of nationwide healthcare policies relat-
ed to the management of near-miss patients might con-
siderably decrease maternal mortality. 

Conflicts of Interest: No conflicts declared.
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Determination of the median levels of first trimester
screening test parameters in our region

Dilek Beker fianl›, Kaz›m Kartkaya   
Department of Biochemistry, Eskiflehir State Hospital, Eskiflehir, Turkey

Introduction
The major advantage of first-trimester screening is the
earlier gestational age of detection so that further diag-
nostic testing can be made available for patients con-

sidered at higher risk for chromosome abnormalities.[1]

Antenatal screening for fetal chromosomal abnormali-
ties was improved over last years. These improvements
have increased chance of couples for more effective
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Abstract

Objective: In this study our purpose was to determine the medi-
an values of the first trimester screening parameters in pregnancy
in our region to decide whether Prisca medians are appropriate or
not and reevaluate risky pregnancies according to prisca medians
by the way of the new regional median values and compare results.  

Methods: In this study we evaluated serum free beta-human
chorionic gonadotropin (free β-hCG) and pregnancy-associated
plasma protein-A (PAPP-A) values of 1,613 pregnant women who
admitted to our biochemistry laboratory for the first trimester
screening test between 2005-2010.

Results: β-hCG and PAPP-A median values were calculated for
each week between 11-13th gestational weeks. When regional
medians calculated by Prisca median values on 11-13th weeks are
compared, statistically no significant difference was found on free
β-hCG levels (p>0.05) as there was statistically a significant differ-
ence on PAPP-A levels (p<0.05). 

Conclusion: We believe that calculating regional median values
or determining appropriateness of used medians can decrease the
need for invasive diagnostic procedures which carries risk for both
mother and fetus.    

Key words: Down syndrome, first trimester screening, regional
median.

Bölgemizde ilk trimester tarama testi 
parametrelerinin medyan düzeylerinin belirlenmesi

Amaç: Bu çal›flmada amac›m›z gebelikte kullan›lan ilk trimester
tarama testi belirteçlerinin bölgemize ait medyan de¤erlerini be-
lirleyerek mevcut meydanlar›n uygun olup olmad›¤›n› saptamak ve
flu anda kulan›lan Prisca medyan de¤erlerine göre riskli saptanan
vakalar› yeni belirlenen medyanlara göre tekrar de¤erlendirerek
sonuçlar› karfl›laflt›rmak. 

Yöntem: Bu çal›flmada biyokimya laboratuvar›m›za 2005-2010 y›l-
lar› aras›nda ilk trimester tarama testi için baflvuran, 11-13 gebelik
haftalar› aras›nda bulunan toplam 1,613 gebede serbest beta insan
koryonik gonadotropini (serbest β-hCG) ve gebelikle iliflkili plaz-
ma protein A (PAPP-A) de¤erleri geriye dönük olarak incelendi. 

Bulgular: Serbest β-hCG ve PAPP-A için 11-13 haftalar aras›
medyan de¤erler her bir haftaya göre yeniden hesapland›. 11-13.
haftalarda Prisca medyan de¤erleri ile yeni hesaplanan bölgesel
medyanlar karfl›laflt›r›ld›¤›nda; serbest β-hCG düzeylerinde istatis-
tiksel olarak anlaml› fark görülmedi (p>0.05), PAPP-A düzeylerin-
de ise istatistiksel olarak anlaml› fark görüldü (p<0.05). 

Sonuç: ‹lk trimester tarama testlerinde bölgesel medyanlar›n he-
saplanmas› ya da mevcut meydanlar›n uygunluk aç›s›ndan de¤er-
lendirilmesinin anne ve fetüs aç›s›ndan riskli olabilecek giriflimsel
ifllemlere ihtiyac› azaltaca¤›na inanmaktay›z. 

Anahtar sözcükler: Down sendromu, ilk trimester tarama testi,
bölgesel medyan.
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screening options. In 1970’s maternal age was a single
indication for invasive testing. Maternal age alone is a
poor screening method which determines 1/3 of fetus-
es affected by Down syndrome. Risk of a patient aged
35 or older can be lower than a 20-year-old woman
with new screening protocols.[2] Maternal age com-
bined with biochemical markers improved accuracy of
screening tests. First trimester screening including NT
and maternal serum parameters is now offered to
women of all ages.[3]

First trimester screening protocols include mater-
nal serum analytes and ultrasonographic examination.
Free β-hCG and PAPP-A are most important serum
analytes for first trimester screening.[1] PAPP-A is
decreased in Down syndrome pregnancies, with a
mean value of 0.4 MoM, on the other hand free β-hCG
is elevated with a mean value of 1.8 MoM. Studies on
risky pregnancies showed that increased risk of aneu-
ploidy associated with increased nuchal translucency
(NT). Nuchal translucency is a sonoluscent fluid filled
space beneath the skin at the back of the neck. It can be
measured between 11 and 14 gestational weeks by
transabdominal ultrasonography.[4] NT was the best
single marker with a detection rate more than 70 per-
cent.[5] Combining NT measurements as multiples of
median (MoM) with serum analytes and maternal age
will improve detection rate of Down syndrome in the
first trimester.[1] Amniocentesis, chorion villus biopsy
and cordosynthesis are specific diagnostic tests used to
determine fetal aneuploidy with near %100 accuracy
but they also carry risk of fetal exitus or spontaneous
abortus. In order to determine fetal aneuploidy com-
bined biochemical and NT screening is used preferen-
tially.[6] The risk of invasive testing, availability of
resources and a cost-to-benefit ratio are important fac-
tors considered to use more effective screening meth-
ods. New screening protocols have resulted in a
decrease in the ratio of amniocentesis in women over
35 years of age. Also screening has become available
for younger patients who carry a risk of birth defects
about 2% to 3%. More effective screening methods
mean more effective use of sources and the decrease in
normal fetus loss associated with interventional evalu-
ations.[2]

It is required to understand MoM statistics which is
used to normalize analyte values used for screening
tests in order to understand clinical applications of

screening tests and published literature. A median
value set is constituted to calculate MoM values for
each week of gestation. Each test result divided by the
median for the relevant gestational week to define
MoM value for that test result. MoM values also could
be corrected by other factors (e.g; maternal age,
weight, smoking and maternal race) which affect ana-
lyte values. MoM values are used extensively for con-
verting biochemical analyte values into an inter-
pretable unit in calculating the risk of fetal aneu-
ploidy.[3] Incorrect median values commonly affect lab-
oratory performance in screening tests. One of the fun-
damental duties of the prenatal screening laboratory is
to reveal that stated median values obtained from
another source are appropriate.[3]

In this study our purpose was to determine the
median values of the first trimester screening parame-
ters in pregnancy in our region to decide whether
Prisca medians are appropriate or not and reevaluate
risky pregnancies according to Prisca medians by the
way of the new regional median values and compare
results.

Methods
In our study we evaluate the data of 1,613 pregnants
who admitted to the laboratory of Eskiflehir Maternity
and Children Hospital to have a first trimester screen-
ing test between 2005 and 2010 retrospectively. Their
gestational ages were 11-13 (11w+0d and 13w+6d)
weeks and were living in Eskiflehir and environment.
We determined serum levels of free β-hCG and
PAPP-A by IMMULITE® 2000 device (Diagnostic
Products Corporation, Los Angeles, CA, USA) which
run with chemiluminescence method and belongs to
BIO-DPC company. Gestational age defined accord-
ing to crown rump length (CRL) determined ultra-
sonographically. The MoM values were calculated
comparing these two marker values obtained according
to the gestational week with the median values of nor-
mal gestational population. The cases were determined
by analyzing of obtained MoM levels of free β-hCG,
PAPP-A, maternal age and NT with other data (such
as maternal weight, smoking, diabetes mellitus (DM)
and twin pregnancies etc.) statistically by Prisca 4.0
(Prenatal Risk Calculation, TYPOLOG Software /
GmbH, Hamburg, Germany) software. MoM values
were calculated by comparing free β-hCG and PAPP-
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A hormone levels measured in each case with β-hCG
and PAPP-A median values determined according to
normal population in Prisca software for the same ges-
tational week. In order to calculate regional median
values, twin pregnancies and cases with risky evaluation
results according to Prisca software were excluded
from the study. Data of remaining 1,613 pregnants
were used in the study. First trimester screening test
cut-off values were accepted as 1/250 for Down syn-
drome and 1/100 for trisomy 18. SPSS 15.0 (SPSS-
15.0, Inc, Chicago, USA) software was used for statis-
tical analysis. MoM values of screening test positive
pregnancies according to Prisca medians compared
with newly defined MoM values according to regional
medians by nonparametric Mann-Whitney U test
since our data not normally distributed. In order to
compare Eskiflehir region first trimester screening test
medians with Prisca medians Minitab 15 software Sign
Test used and differences among data were evaluated
by sign test for median. Values of p<0.05 were consid-
ered statistically significant.

Results
Demographic values of pregnants (n=1,613) included
in this study are shown in Table 1. Regional median
values for each marker concerning 11-13 gestational
week were calculated. We found regional medians for
PAPP-A significantly higher than Prisca medians at
weeks 11, 12 and 13 (p<0.05, p<0.001, p<0.001, respec-

tively). We found that regional free β-hCG medians
for each week was not significantly different than
Prisca free β-hCG medians (p>0.05) (Table 2). Risky
pregnancies according to Prisca medians reevaluated
according to regional medians values for free β-hCG
and PAPP-A and MoM values recalculated for each
week. We found that new MoM values was not signif-
icantly different than MoM values defined according to
Prisca medians for each week (p>0.05) (Table 3).

Discussion
The aim of any screening program is to identify a small
group of patients among a healthy population that has
sufficient risk of a disorder for specific diagnostic
examination.[1] Screening tests are used to select the
women who may be offered amniocentesis and other
invasive obstetrical interventions during pregnancy.
Fetuses at risk for neural tube defects or fetal chromo-
some abnormalities as well as women at risk for third-
trimester obstetrical complications can be defined by
prenatal screening tests. Maternal serum screening has
the benefit of earlier diagnosis by this way decrease
fetal mortality, morbidity and also help couples to
decide about appropriate delivery strategies.[7] Couples
with positive screening test results should be informed
about Down syndrome and complications of invasive
procedures for specific diagnosis.[8] Prenatal screening
laboratories should define kit specific and population
specific median values for each analyte used in screen-

Table 1. The demographic data of pregnancy and serum parameters. 

N=1,613 Minimum Maximum Mean Standard deviation

Age 15.95 41.14 27.15 4.688

Gestational week 11w 0days 13w 6days 12.48 0.705

Body weight (kg) 38 130 62.51 11.569

CRL 39 83 61.90 9.566

NT 0.10 3.50 1.58 0.482

NT (MoM) 0.07 2.33 1.00 0.305

Free β-hCG 6.43 181 42.09 24.464

Free β-hCG (MoM) 0.19 3.84 1.07 0.593

PAPP-A 0.39 15.5 3.08 2.003

PAPP-A (MoM) 0.15 3.95 1.06 0.610
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ing and decide whether median values obtained from
another source are appropriate or not. Small differ-
ences in median values can affect accuracy of calculat-
ed risk and number of screen-positive women.[3]

Performance of the screening tests can be improved by
using the regional median values and prenatal risks can
be calculated more accurately.[9] In our laboratory we
noticed that our initial positivity rate was very high.
Since the most important reason for high initial posi-
tivity rate is inappropriate median values, we decided
to define our own regional medians. We found statisti-
cally significant difference between regional median

values of PAPP-A and Prisca medians (p<0.05). We did
not find statistically significant difference for free β-
hCG median values compared to Prisca medians
(p>0.05). Free β-hCG and PAPP-A levels of risky
pregnancies according to Prisca medians which were
excluded from the study for calculation of new median
values, were revaluated according to new regional
medians. Difference in PAPP-A medians not affected
new MoM calculations and risk level not changed. The
detection rate is about 90% for a 3% false-positive rate
in combined screening for trisomy 21 based on mater-
nal age, fetal NT, free β-hCG and PAPP-A.[10]

Table 3. MoM values of the free β-hCG and PAPP-A in risky pregnancies according to first trimester screening test Prisca medians
compared with MoM values calculated according to new regional medians.

Test Week Group N MoM 25% 75% p

Eskiflehir 61 1.720 1.159 2.611
Prisca 61 1.724 1.163 2.621

Eskiflehir 110 1.736 1.169 2.639
Prisca 110 1.709 1.151 2.597

Eskiflehir 55 1.438 0.806 2.585
Prisca 55 1.391 0.779 2.501

Eskiflehir 61 0.493 0.371 0.728
Prisca 61 0.496 0.397 0.781

Eskiflehir 110 0.404 0.266 0.643
Prisca 110 0.441 0.291 0.702

Eskiflehir 55 0.362 0.229 0.568
Prisca 55 0.423 0.258 0.647

Free β-hCG 11 p>0.05

Free β-hCG 12 p>0.05

Free β-hCG 13 p>0.05

PAPP-A 11 p>0.05

PAPP-A 12 p>0.05

PAPP-A 13 p>0.05

Table 2. Comparison of Eskiflehir region first trimester screening test medians and Prisca medians.

Test Week Group N Median  p

Eskiflehir 403 42.9
Prisca 403 42.8

Eskiflehir 722 37.2
Prisca 722 37.8

Eskiflehir 488 29.9
Prisca 488 30.9

Eskiflehir 403 1.64
Prisca 403 1.53

Eskiflehir 722 2.54
Prisca 722 2.32

Eskiflehir 488 3.72
Prisca 488 3.19

Free β-hCG 11 p>0.05

Free β-hCG 12 p>0.05

Free β-hCG 13 p>0.05

PAPP-A 11 p>0.05

PAPP-A 12 p<0.001

PAPP-A 13 p<0.001
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Appropriate NT measurement is necessary for high
screening performance; overestimate or underestimate
in NT measurements reduces the detection rate of tri-
somy 21. Overestimate in NT increases the false-posi-
tive rate whereas an underestimate in fetal NT reduces
the detection rate at a fixed screen-positive cut-off.[11]

Wortelboer et al stated that over the years perform-
ance of the firs-trimester test has improved. Main rea-
son was more precise NT measurements. Appropriate
determination of medians for the biochemical parame-
ters may cause a higher detection rate.[12] Ardawi et al.
examined distribution of MoM values of fetal NT, free
β-hCG and PAPP-A in Saudi singleton pregnancies
and they found that maternal body weight, smoking,
twin pregnancy and ethnicity are important factors for
first trimester screening test results.[13] Different study
groups have examined whether there is a relationship
between abnormal serum levels of free β-hCG, PAPP-
A in first trimester and subsequent pregnancy compli-
cations like fetal growth retardation or preterm labour
and they found conflicting results.[14] Goetzinger et al.
demonstrated that low first-trimester PAPP-A levels
are associated with the development of preeclampsia.[15]

Spencer et al. showed that in the preeclampsia group,
compared to the controls, maternal serum levels of
PAPP-A, free β-hCG, activin A and inhibin A were sig-
nificantly increased.[16] Kirkegaard et al. revealed that
low serum levels of PAPP-A and free β-hCG are inde-
pendent biomarkers associated with preterm delivery
(<37 week).[17] Although low serum PAPP-A levels are
significantly associated with preterm delivery.
Additional studies are needed to use PAPP-A as a
screening parameter.[18] Improvements in ultrasound
resolution and multiplanar 3D ultrasound have result-
ed in earlier detection of structural defects in the first
trimester.[2]

Conclusion
Since risky pregnancies according to first trimester
screening test were offered invasive procedures like
amniocentesis and chorion villus biopsy which carries
risks both for mother and fetus, determination of pop-
ulation specific medians in large case groups or
researching the convenience of current medians is very
important in order to improve performance of screen-
ing tests and to reduce the frequency of invasive proce-
dures which are risky for mother and fetus.

Conflicts of Interest: No conflicts declared.
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Abstract

Objective: In the present study, we investigated the demograph-
ic, clinical, laboratory, birth information, treatment method and
maternal-fetal outcomes of pregnant patients who were diagnosed
with chronic immune thrombocytopenic purpura.   
Methods: Hospital records of 24 women with the diagnosis of
chronic immune thrombocytopenic purpura and their 26 pregnan-
cies in the obstetrics department were retrospectively analyzed. 
Results: All the patients had immune trobositopenik purpura diag-
nosed before pregnancy. The mean age of the cases was 29.50±7.03
years (17-42), mean parity was 2.88±2.86 (0-10), mean gestational
age was 36.00±3.40 weeks (27-39), respectively. The cases were
admitted to our clinic with causes including the beginning of birth
pains (65%), preterm labor (15%), premature rupture of mem-
branes (4%), mort fetus (4%), headache (4%), abruptio placentae
(4%), gestational hypertension (4%) and intrauterine growth
restriction (4%). Although 15 (57.6%) patients were treated pred-
nisolone during pregnancy, others did not receive any treatment.
The mean platelet counts of patients before and after delivery were
62,226±38.04/mm3 and 70,061±22.93/mm3, respectively. Ten cases
(40%) with the mean platelet counts 28,240/mm3 received treat-
ments containing platelet apheresis, fresh frozen plasma, random
platelets or combined treatments in order to increase the platelet
count. Eleven cases (42%) were born vaginally and 15 (58%) by
cesarean. The birth with cesarean section was performed according
to obstetric causes in fourteen cases (93%). None of the patients
experienced postpartum complications. The mean platelet count of
newborn babies was 201,521±95.46/mm3 (range, 35,900-446,000)
and none of them experienced hemorrhagic complication.
Conclusion: Although women with immune thrombocytopenic
purpura carry the risk in pregnancy, birth and after birth, mater-
nal and fetal outcomes are better than expected by appropriate
treatment. Decision regarding the form of birth can be made
according to obstetric causes in these patients.   
Key words: Pregnancy, immune, thrombocytopenic purpura,
newborn.

Kronik immün trombositopenik purpural› gebelerde
maternal ve fetal sonuçlar›n›n retrospektif analizi 
Amaç: Bu çal›flmada kronik immun trobositopenik purpura tan›l›
gebe olgulara ait demografik, klinik, laboratuar, do¤um bilgileri,
tedavi yönetimi ve maternal-fetal sonuçlar araflt›r›ld›.
Yöntem: Obstetri klini¤inde do¤um için yat›r›lan kronik immun
trobositopenik purpura tan›l› 24 gebe kad›n›n 26 gebeli¤ine ait
dosyalar› retrospektif olarak analiz edildi.  
Bulgular: Tüm hastalarda immun trobositopenik purpura tan›s›
gebelikten önce mevcuttu. Olgular›n ortalama yafl› 29.50±7.03 y›l
(17-42), ortalama paritesi 2.88±2.86 (0-10), ortalama gestasyonel
haftalar› 36.00±3.40 (27-39 hafta) idi. Olgular, klini¤imize do¤um
a¤r›lar›n›n bafllamas› (%65), preterm eylem (%15), erken mem-
bran rüptürü (%4), mort fetüs (%4), dekolman plasenta (%4), ges-
tasyonel hipertansiyon (%4), intrauterin geliflme k›s›tl›l›¤›n› (%4)
içeren sebeplerle yat›r›ld›. Onbefl olgunun (%57.6) gebeli¤i
boyunca prednizolon tedavisi almas›na ra¤men di¤erlerinin her-
hangi bir tedavi almad›¤› saptand›. Olgular›n do¤um öncesi orta-
lama trombosit say›s› 62,226±38.04/mm3, do¤um sonras›
70,061±22.93/mm3 idi. Ortalama trombosit say›s› 28,240/mm3

olan 10 (%40) olgu trombosit say›s›n› artt›rmak amac›yla trom-
bosit aferezi, taze donmufl plazma, random platelet veya birleflik
tedaviler ald›. Olgular›n 11’i (%42) vajinal, 15’i (%58) sezaryan ile
do¤urtuldu. Sezaryen ile do¤um 14 olguda (%93) obstetrik neden-
lere göre yap›ld›. Hastalar›n hiçbirinde postpartum erken
dönemde bir komplikasyon ortaya ç›kmad›¤› gözlendi. Yenido¤an
bebeklere ait ortalama trombosit say›s› 201,521±95.46/mm3

(35,900-446,000/mm3) idi ve hiçbirinde hemorajik komplikasyon
olmad›¤› tespit edildi. 
Sonuç: Kronik immun trombositopenik purpural› kad›nlar, gebelik,
do¤um ve do¤um sonras›nda risk tafl›makla birlikte iyi bir tedavi
yönetimiyle maternal ve fetal sonuçlar beklenenden daha iyi olmak-
tad›r. Bu hastalarda do¤um fleklinin karar› obstetrik nedenlere göre
al›nabilir.

Anahtar sözcükler: Gebelik, immun, trobositopenik purpura,
yenido¤an.
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Introduction
Thrombocytopenia defined as platelet count in blood
less than 150,000/mm3 is seen about 6-10% of all preg-
nancies.[1] It is most frequently seen as temporary
thrombocytopenia of pregnancy. However, it also may
appear due to various reasons such as severe
preeclampsia and HELLP syndrome, disseminated
intravascular coagulopathy, thrombotic thrombocy-
topenic purpura, immune thrombocytopenic purpura
(ITP), myeloproliferative diseases and aplastic ane-
mia.[2] ITP is a rare reason for thrombocytopenia in
pregnancy. While its incidence at pregnancy is 0.14%,
it is responsible for 3% of thrombocytopenias during
delivery.[3] Chronic type of ITP is more widespread
among adults while it has two clinical forms as acute
and chronic. Chronic ITP has a quiet beginning and
chronic progress without any viral or bacterial infec-
tion beforehand. While it generally cause skin and
mucosa bleedings, it is the most fearful intracranial
bleeding case.[4] It is important to do differential diag-
nosis of other diseases by ITP in terms of both treat-
ment management and the diversity of maternal and
fetal outcomes.[5] There are few studies related with
ITP which is rarely seen as the reason for thrombocy-
topenia during pregnancy, therefore there are no cer-
tain rules for its treatment.

In this study, we aimed to present our experiences
related with maternal demographic, clinical, laborato-
ry, birth information and newborn outcomes for cases
followed up during perinatal period.

Methods
Information of 24 out of 26 pregnants with chronic
ITP diagnosis who were hospitalized for delivery in the
Clinic of Obstetrics and Gynecology Department of
Dicle University in between January 1st, 2007 and
November 1st, 2011 was analyzed retrospectively.
Approval was received from the Ethics Committee of
Medical Faculty of Dicle University. Our both cases
were the pregnants who delivered twice intermittently
in our clinic. Thrombocytopenia cases who were hos-
pitalized due to pregnancy and thrombocytopenia
diagnosis with no definitive diagnosis were excluded
from the study. Information of the cases was collected
by analyzing their files in the archive of Medical
Faculty of Dicle University. The cases were evaluated
in terms of age, parity, gestational week, undergone
splenectomy history, referral symptoms, biochemical

and full blood values, spot urine results, prenatal and
post-transfusion (for those who underwent transfusion)
and postnatal platelet counts, delivery types, cesarean
indications and newborn outcomes.

The cases were categorized under 4 groups accord-
ing to thrombocytopenia status as <20,000/mm3,
20,000-50,000/mm3, 50,000-100,000/mm3 and
>100,000/mm3, and newborn platelet counts among
the groups were evaluated.

For statistics, SPSS (statistical package for social
sciences) for Windows 11.5, Epi info and Excel soft-
ware were used. Non-parametric descriptive tests were
used since most of the data did not have normal distri-
bution. Non-parametric Mann-Whitney U test and
Kruskal Wallis H test were used in order to compare
prenatal mean maternal platelet count with newborn
platelet count in 4 groups established according to
platelet count, splenectomy status and prednisolone
medication during pregnancy. Results were accepted as
statistically significant when they were within 95%
confidence interval and p<0.05. 

Results
Mean age of the cases was 29.50±7.03 year (17-42),
mean parity was 2.88±2.86 (0-10), and mean gestation-
al week was 36.00±3.40 week (27-39). Four cases had
undergone splenectomy history. It was found that four
of our cases had complaints about mild nosebleed dur-
ing their pregnancies before they were hospitalized in
our clinic and that others cases did not have any com-
plaint. Seventeen of cases (65%) were hospitalized in
our clinic as their delivery pains began without any
obstetric complication. Reasons of hospitalization of
the cases were shown in Table 1. As a treatment, it was
found that 15 of the cases (57.6%) had prednisolone
during pregnancy and others had no treatment.

Table 1. Diagnosis for hospitalization of cases (%).

Delivery pains 65

Premature labor 15

Early membrane rupture 4

Ablatio placentae 4

Intrauterine mort fetus 4

Intrauterine growth restriction (IUGR) 4

Gestational Hypertension 4

Total 100
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While the mean platelet count of all cases was
62,226±38.04/mm3 before delivery, it was found as
70,061±22.93/mm3 after the delivery. Transfusion
treatment was applied to 10 cases (40%) who had mean
platelet count as 28,240/mm3 before delivery in order
to increase platelet count. One case was applied fresh
frozen plasma (TDP), one case was applied random
platelet (RP), 4 cases were applied platelet apheresis
(TA), 3 cases were applied TA and TDP and one case
was applied TA and RP. The mean platelet counts of
cases who had and did not have transfusion before
delivery, after transfusion and after delivery are shown
in Table 2.

It was seen that 11 of the cases (42%) had vaginal
delivery while 15 of them (58%) had cesarean delivery.
Indications of cesarean were found as previous cesare-
an history in 7 cases, abruptio placentae in one case,
non-progressive labor in one case, fetal distress in 4
cases, breech presentation in one case and chronic
immune thrombocytopenic purpura in one case. In all
cases, no complication was seen in intrapartum and
postpartum period.

Of newborn babies, mean height was 47.03±5.16
cm (30-53 cm), mean weight was 2,821.92±753.99 g
(800-3,940 g), mean 1st minute Apgar score was
4.88±2.06 (0-9), and mean 5th minute Apgar score was
7.15±2.25 (0-10). Platelet count was found in 19 of
newborns and it was averagely 201,521±95.46/mm3

(35,900-446,000/mm3). No complication was observed
in postpartum period. A stillbirth was seen in only one
case due to intrauterine mort fetus and the baby of a
case who had cesarean due to abruptio placentae died
in newborn intense care due to excessive prematurity.

No significant difference was found when prenatal
platelet count and newborn mean platelet counts are

compared in terms of prednisolone treatment and
splenectomy status. In all four groups established
according to platelet count, no significant difference was
found in terms of newborn platelet counts (Table 3).

Discussion
ITP is rarely the reason of thrombocytopenia during
pregnancy.[6] It is an autoimmune disease appeared by
skin, mucosa and organ bleedings as the result of
destruction of auto-antibodies and thrombocytes devel-
oped against thrombocytes, and mostly against glyco-
protein IIb/IIIb which is a fibrinogen receptor.[7]

Although there is no certain rules for treatment and
perinatal outcomes of ITP at pregnancy, some treat-
ment types are suggested based on case series published
in the literature. In the studies of Territo et al.[8] and
Murray and Harris,[9] it is suggested to patients with
ITP to avoid pregnancy due to maternal and fetal
bleedings, case series and compilations published later
showed that ITP has milder effects on newborns and
mothers.[10-13] In this study where we presented our expe-
riences from 24 out of 26 cases with chronic ITP diag-
nosis, maternal and fetal outcomes were quite good.
This showed us that maternal and fetal outcomes are
not so scary at perinatal period in pregnants with ITP
when facilities required for transfusion are available.

Clinical characteristics of ITP during pregnancy is
similar with women who are not pregnant, and they
may vary from asymptomatic situation to bruises on
skin, mucosal bleeding, petechia and serious bleedings
according to the level of thrombocytopenia. Most of
our cases are asymptomatic (85%), and only four of
them (15%) had nose bleedings during their pregnan-
cies.

Table 2. Mean platelet counts before delivery, after transfusion and after delivery in cases who receive maternal transfusion treat-
ment and in cases who do not.

N Platelet count Platelet count after Platelet count 
(26) before delivery transfusion after delivery

Those who receive treatment

Fresh frozen plasma (TDP) 1 33,400/mm3 105,000/mm3 100,000/mm3

Random platelet (RP) 1 48,400/mm3 65,000/mm3 65,000/mm3

Platelet apheresis (TA) 4 35,175/mm3 101,525/mm3 67,475/mm3

TA and TDP 3 16,500/mm3 799,66/mm3 46,066/mm3

TA and RP 1 10,400/mm3 61,000/mm3 62,100/mm3

Those who do not receive treatment 16 83,468/mm3 – 74,150/mm3
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1/3 of pregnants with ITP are diagnosed during
pregnancy while 2/3 of them are diagnosed before
pregnancy.[14] Its diagnosis during pregnancy is difficult
especially in cases who do not give any finding and who
have mild thrombocytopenia; because this can be con-
fused with temporary thrombocytopenia which devel-
ops mostly in 2nd and 3rd trimester and is character-
ized with mild thrombocytopenia.[15] Besides, antibody
tests used for ITP diagnosis are insufficient. Non-exis-
tence of a significant difference between both groups
in the study of Boehlen et al.[16] where they researched
thrombocyte auto-antibodies in thrombocytopenic and
non-thrombocytopenic pregnants supports this opin-
ion. Since the diagnoses of all patients in our study
were made by a hematologist before pregnancy, it was
seen that all of our cases really had chronic ITP and
therefore differential diagnosis could not be made.

The purpose of treatment in cases with ITP is to
prevent bleedings and treatment approach during
pregnancy is similar with those who are not pregnant.
It is suggested that platelet count should be over
20,000/mm3 in patients who do not have and delivery
indication, over 50,000/mm3 for vaginal delivery and
over 80,000/ mm3 for cesarean.[17]

For medical treatment, intravenous immunoglobu-
lin (IVIg) which has similar effects, oral corticosteroids
or both are used and splenectomy is applied in cases
who do not respond to treatment. Excess weight gain-
ing, triggering gestational diabetes, increase in bone
loss, hypertension and fetal congenital anomaly risks
may appear due to corticosteroid treatment at preg-

nancy. Therefore, IVIg treatment may be preferred
instead of corticosteroid treatment.[17] Webert et al.[18]

emphasized in their studies where retrospective analy-
sis was performed for 92 pregnants with ITP that
68.9% of cases did not need treatment while Won et
al.[19] reported that they applied treatment on 61.3% of
cases in order to increase platelet count. In our study,
prednisolone treatment was applied to 15 cases
(57.6%). In 2 (13%) of the patients who received pred-
nisolone, early membrane rupture and inutero mort
fetalis developed as an obstetric complication while no
congenital anomaly was observed in newborns after
delivery. Non-existence of congenital anomaly made
us to think that prednisolone treatment may be pre-
ferred in cases with ITP. It was learnt that four of our
cases underwent splenectomy operation before preg-
nancy. No significant difference was seen between
cases who received prednisolone treatment and who
did not, and cases who underwent splenectomy and
who did not in terms of platelet count before delivery.

As haemorrhagic complication was suspected in
newborn, cesarean was being preferred in pregnants
with ITP as a delivery type.[9] Later, it was suggested
that vaginal delivery might be preferred by determin-
ing fetal platelet count by cordocentesis just before
delivery.[20] However, due to potential complications of
this invasive process like abortus, and less rate of seri-
ous thrombocytopenia in fetus according to observa-
tions made up to this period, it is preferred today to
take cesarean indications according to obstetric rea-
sons.[21] In our study, 15 cases were delivered by cesare-

Table 3. Comparison of prenatal mean platelet count and newborn mean platelet count according to prednisolone treatment,
splenectomy status and platelet count of cases.

Platelet count Newborn 
before delivery p platelet count p

(/mm3±SD) (/mm3±SD)

Prednisolone treatment 
Available 57,366±45.30

0.392
180,290±74.34

0.462
N/A 68,854±25.70 225,111±114.45

Splenectomy
Available 45,650±31.59

0.320
211,333±122.27

1N/A 65,240±38.96 199,681±94.45

Platelet (103/mm3) and case count   
<20 (6) 14,433±4.50 156,250±49.74
20-50 (3) 38,466±8.60 0.001 301,000±69.29 0.191 
50-100 (14) 72,778±14.89 212,100±102.36 
>100 (3) 132,330±25.92 160,300±107.99
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an. Except 1 case which had cesarean with chronic ITP
diagnosis, all cesarean decisions were made due to
obstetric reasons. Non-existence of complication and
serious thrombocytopenia in the babies of cases who
had both vaginal and cesarean deliveries made us to
think that it is not inconvenient to consider obstetric
reasons when determining delivery type.

Although it is considered in pregnants with ITP that
anti-thrombocyte antibodies pass through placenta and
cause thrombocytopenia in fetus, the major mechanism
is not understood well; because, the relationship
between the severity of newborn thrombocytopenia and
the severity of maternal thrombocytopenia, level of
maternal antibodies and whether mother is splenecto-
my or not could not be detected.[22] However, it was
found that there is a relation with thrombocytopenia of
previous baby.[23] In this study, prednisolone treatment
undergone by mother, splenectomy status and maternal
platelet count were considered and newborn platelet
counts were compared; however, no significant differ-
ence was detected. Outcomes show that these criteria
are not effective on newborn platelet count.

Recent studies publishing the results of newborns
of cases with ITP have revealed that effects of ITP on
newborn are not as serious as expected. Webert et al.[18]

reported in their studies that in 71.6% of 109 new-
borns from 92 pregnant women had more than
150,000/mm3 platelet count and it was lower than
20,000/mm3 only in 5.5% of babies. In the study where
Won et al.[19] published the results of newborns of preg-
nants with ITP, no complication developed in 28 of 31
babies, inutero mort fetalis developed due to an
unknown reason in 2 pregnants and one baby died due
to prematurity when the baby was delivered at 27th
gestational week due to hemorrhagic complication of
mother. In our study, platelet counts of 19 newborns
were obtained. Platelet count was found as more than
150,000/mm3 except four newborns, of whom had
35,900; 82,000; 93,000 and 119,000/mm3 platelet
count. No complication was observed in 24 of the new-
borns. One of the other two babies was mort fetalis and
other one is the baby who was delivered by cesarean
due to ablation placentae diagnosis and died only at
27th gestational week due to prematurity. In these
babies, no haemorrhagic complication was seen.

There were some restrictions in our study. One of
them was the lack of detailed information about side
effects due to chronic ITP beginning from the preg-
nancies up to delivery. Because these cases were

referred to our hospital for delivery since we are refer-
ence hospital in our region. Another restriction was
that we were unable to access platelet counts of all
newborns through their files.

Conclusion 
ITP is a hematologic disease that appears before or
during pregnancy and complicates pregnancy.
Carrying out close follow-up and appropriate treat-
ment during and after delivery and keeping platelet
count above 50,000/mm3 before delivery prevents
maternal and fetal complications. Though ITP during
pregnancy has risks, maternal and fetal outcomes are
quite good. Decision of delivery type may be made
according to obstetric reasons.

Conflicts of Interest: No conflicts declared.
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Abstract

Objective: We aimed to investigate the calcium and vitamin D
metabolism in the mother and the newborn and to reveal the
importance of calcium and vitamin D supplementation especially
in the last trimester. 

Methods: The study population included 30 pregnant women,
their healthy term babies and 30 healthy controls at the same age
and with similar characteristics. The serum levels of calcium,
phosphor, alkaline phosphatase (ALP), parathyroid hormone, cal-
citonin, glucagon, and 25-hydroxy vitamin D3 [25(OH)D]
obtained from the pregnant women (at 24th and 36th weeks), the
newborn (at 24th and 48th hours and 15th day), the cord blood
and the control group were studied. 

Results: The maternal 36th week serum calcium and 25(OH)D
levels were significantly lower than those of 24th week and the
control group. The maternal 36th week serum glucagon and cal-
citonin levels were significantly higher than those of 24th week
and control group. Serum calcium levels of the newborn at 24th
and 48th hour were lower than those of the cord blood (p<0.05). 

Conclusion: Vitamin D deficiency remains a major health prob-
lem for mothers and babies. So we suggest the families to be
informed about the complications of vitamin D deficiency and
risks like rickets in the early stages, and to educate the mothers for
calcium-rich diets to prevent vitamin D deficiency in the babies
and prophylactic vitamin D supplementation in the last trimester.   

Key words: Newborn, vitamin D deficiency, 25-hydroxy vitamin
D3.

Anne-bebek ikilisinde perinatal D vitamini 
profilaksisinin önemi

Amaç: Anne-bebek ikilisindeki kalsiyum ve D vitamini metaboliz-
mas›n› araflt›rarak, gebelerin özellikle son trimester beslenmesinde
kalsiyum ve D vitamini uygulamalar›n›n önemini belirlemeyi
amaçlad›k. 

Yöntem: Çal›flmaya 30 gebe kad›n ve onlar›n yenido¤an sa¤l›kl›
term bebekleri ile ayn› yafl grubunda ve benzer özellikler tafl›yan
30 sa¤l›kl› kad›n kontrol grubu olarak al›nd›. Gebelerden (24 ve
36. haftalarda), kord’dan, bebeklerden (24, 48. saat ile 15. günde)
ve kontrol grubundan al›nan serum örneklerinde; kalsiyum (Ca),
fosfor, alkalen fosfataz (ALP), paratiroit hormon, glukagon, 25-
hidroksi vitamin D3 [25(OH)D] ve kalsitonin düzeyleri ölçüldü.

Bulgular: Maternal 36. haftadaki serum parametreleri; kontrol
grubu ve 24. gebelik haftas›ndaki de¤erlerle ayr› ayr› karfl›laflt›r›l-
d›¤›nda, Ca ve 25(OH)D’de saptanan düflme ile glukagon ve kalsi-
tonin düzeylerindeki art›fl istatistiksel olarak anlaml›yd› (p<0.05).
Yenido¤anlar›n do¤umlar›n›n 24. ve 48. saatlerindeki Ca düzeyle-
ri, kord kan›ndaki Ca ile karfl›laflt›r›ld›¤›nda istatistiksel olarak da-
ha düflük saptand› (p<0.05). 

Sonuç: D vitamini yetersizli¤i, anne ve bebekleri için önemli bir
sa¤l›k sorunu olmaya devam etmektedir. D vitamini yetersizli¤i ile
ilgili olarak ailelerin erken dönemlerde bilgilendirilmesi, D vita-
mini yetersizli¤inin riketsle birlikte di¤er olumsuz sonuçlar›n›n
anlat›lmas›, bebeklerinde D vitamini yetersizli¤inin önlenmesi için
annelere kalsiyumdan zengin beslenme e¤itimleri verilmesi ve ge-
beliklerinin son trimesterinde profilaktik D vitamini kullanmalar›-
n›n önerilmesinin uygun olaca¤›n› düflünmekteyiz.

Anahtar sözcükler: Yenido¤an, D vitamini eksikli¤i, 25-hidroksi
vitamin D3.
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Introduction
Calcium metabolism of fetus and newborn is support-
ed by calcium sources of mother.[1] During pregnancy,
there is a rapid transition of calcium from mother to
baby and placenta has an active role during transition
of Ca ions to fetus. Hypercalcemia or hypocalcemia
seen in mother may cause metabolic bone diseases and
changes in Ca metabolisms in newborns.[2]

It is known that parathyroid hormone (PTH) has
the most significant role in calcium metabolism during
postpartum period. However, vitamin D and metabo-
lites are important to adjust Ca concentrations in the
body. While ionized Ca levels are normal towards the
end of pregnancy, total serum Ca levels decrease.[3]

Vitamin D intake and synthesis may vary according to
season and geographical area lived in.[3,4] While Ca con-
centration and vitamin D content of mother balance
Ca and phosphor (P) levels of fetus, they are also effec-
tive for adjusting PTH levels. Changes in the metabo-
lism of Ca and vitamin D of mother during pregnancy
may cause newborn to have hypercalcemia or hypocal-
cemia symptoms. Ca values in cord blood reflect fetal
Ca concentrations.[2-5]

Vitamin D intake may vary according to socio-eco-
nomical levels, nourishment habits, and ethnical, cul-
tural and environmental differences. Although our
country is rich for sunlight, vitamin D deficiency is still
a major problem affecting pregnants, babies and ado-
lescents. Recently, bone health and the importance of
vitamin D supplementation are brought to agenda and
it has been accepted in many countries that providing
daily vitamin D supplementation to women at their last
trimester and to babies would be a significant health
service.[6,7] Despite the improvement in socio-econom-
ical level in our country recently, it was shown that
there is no decrease in frequency and volume of mater-
nal vitamin D deficiency.[8-10] Therefore, the Ministry of
Health initiated a program of vitamin D supplementa-
tion for pregnants in order to prevent vitamin D defi-
ciency. A single dose of 1200 IU (9 drops) vitamin D
was suggested for each pregnant beginning from 12th
gestational week up to postpartum 6th month.[11]

By this study, we aimed to investigate the Ca and
vitamin D metabolism in the mother and the newborn
and to reveal the importance of Ca and vitamin D sup-
plementation especially in the last trimester.

Methods
Thirty pregnant women and their babies (healthy,
term) were included into the study together with fully
healthy 30 women in similar age group who are not
pregnant as control group.

Blood samples were obtained from pregnants (at
24th and 36th weeks), the cord and newborns (at 24th
and 48th hours and 15th day) in order to analyze levels
of hemoglobin (Hb), hematocrit (Htc), glucagons, total
Ca, P, alkaline phosphatase (ALP), calcitonin, PTH
and 25-hydroxyvitamin D3 [25(OH)D]. Similarly,
blood samples were also taken from individuals in the
control group for the analyses of same parameters.

Serum 25(OH)D concentration was defined as nor-
mal if above 30 ng/mL, as insufficient if between 21
and 29 ng/mL and as vitamin D deficiency below 20
ng/mL. Serum 25(OH)D concentration was classified
as mild if between 11 and 20 ng/mL, as mean if
between 5 and 10 ng/mL and severe vitamin D defi-
ciency if below 5 ng/mL.[12]

In the routine follow-up of pregnants, multivitamin
preparations including 500-1000 IU vitamin D were
used in last trimester of pregnancy.

Pregnant group taken into the study consists of
healthy pregnants who were followed up in December-
January in the Clinic of Obstetrics and Gynecology.
Data such as pregnancy numbers of pregnants, still-
birth and miscarriage numbers were obtained.
Estimated delivery dates were determined according to
their last menstrual period and ultrasonographic evalu-
ations. Examinations and regular follow-ups of all
pregnants were done by same physician. 

Gestational ages of babies were calculated accord-
ing to Dubowitz scoring and healthy babies accepted as
term were included into the study. Babies with sys-
temic disease that may affect bone metabolism, med-
ication and endocrine pathology were excluded from
the study. Pregnants who underwent irregular follow-
up during their pregnancies and those with babies who
had congenital anomaly and intrauterine growth retar-
dation were not included into the study. One of the
pregnants gave birth to twins and the study continued
with totally 31 babies.

Statistical evaluation of data was performed by using
“SPSS for Windows 14.0”. Data was presented as
mean±SD. Significancy check of difference between
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groups was evaluated by student’s T test and Mann
Whitney U test. Spearman correlation analysis was per-
formed between serum 25(OH)D levels of mothers and
babies. The value p<0.05 was considered as significant.

This study was performed by the approval of
Clinical Research Ethics Board of Medicine Faculty,
Cumhuriyet University in accordance with Helsinki
Declaration.

Results
Of 31 babies included into the study, 19 (61.3%) babies
were girl while 12 (38.7%) babies were boy. Mean
birth weight of babies was 3,248.4±715.2 g, mean birth
height was 48.5±3.2 cm and mean head circumference
during delivery was 33.8±1.2 cm.

Mean age of mothers was 24±4.7, mean delivery
number was 3±1.3, mean miscarriage was 1±1.1, mean
live birth was 1.8±0.5, and mean stillbirth number was
0.1±0.04. In the control group, these parameters were
5±8.8, 3±1.1, 1±1.6, 1.6±0.4, and 0.1±0.06, respective-
ly. In terms of age, pregnancy number, miscarriage,
live birth and stillbirth numbers, statistically no signif-
icant difference was found between control group and
study group (p>0.05) (Table 1).

In the serum samples of pregnants at 24th week, no
difference was found in total Ca, P, ALP, PTH,
25(OH)D and glucagons levels compared to control
group (p>0.05); however, the difference was significant
between two groups in terms of calcitonin level (p<0.05).

Serum Ca and 25(OH)D levels of pregnants at 36th
gestational week were significantly low when compared

to levels of those in control group and at 24th gestation-
al week (p<0.05). Serum glucagons and calcitonin levels
of pregnants at 36th gestational week were significantly
high when compared to levels of those in control group
and at 24th gestational week (p<0.05). While PTH level
increased at 36th gestational week, the difference was
statistically not significant when compared separately in
both groups (p>0.05) (Table 2).

A significant decrease was found in Ca level when
serum total Ca values of cord bloods of babies was
compared to venous serum Ca values at 48th hour of
delivery (p<0.05) (Table 3).

While there was statistically significant decrease in
cord blood PTH values of babies compared to venous
serum values at 24th hour, the value significantly
increased at 48th hour and 15th day (p<0.05). Serum cal-
citonin values of babies at 15th day were significantly
lower than the values at 24th and 48th hours (p<0.05)
(Table 3). Insufficiency (at 36th week) was found in

Table 1. Essential demographic characteristics of pregnants and the
control group (mean ±SD).

Study group Control group
n=30 n=30

Age (year) 24±10.7a 25±8.8

Pregnancy number 3±1.3b 3±1.1

Miscarriage number 1±1.1c 1±1.6

Live birth 1.8±0.5d 1.6±0.4

Stillbirth 0.1±0.04e 0.1±0.06

a,b,c,d,ep>0.05 when compared with control group.

Table 2. Essential demographic characteristics of pregnants and the control group (mean ±SD).

24th gestational week 36th gestational week Control group
n=30 n=30 n=30

Calcium (mg/dL) 9.3±0.1 8.5±2.1b 9.6±0.3

Phosphor (mg/dL) 4.8±0.8 4.6±1.4 4.6±0.7

Alkaline phosphatase (IU) 221.0±81.1 331.7±99.1 121.2±71.1

Parathyroid hormone (pg/mL) 20.0±6.4 33.0±7.3 21.9±7.4

25(OH)D (ng/mL) 38.1±19.6 12.2±16.3b 73.2±25.5

Glucagon (ng/L) 79.9±9.3 101.1±10.1c 79.4±4.9

Calcitonin (pg/mL) 7.2±1.4a 10.2±2.2c 6.3±1.7

ap< 0.05, when compared with the control group.
b,cp<0.05, when compared with the control group and the values of 24th gestational week.
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serum 25(OH)D level in 10% of the pregnants we fol-
lowed up while there was deficiency in 70% of them.
Similarly, 25(OH)D level in cord blood of 16.1% of
babies was insufficient and it was deficient in 61.2%

(Table 4).
A strong positive correlation was found between

36th week pregnant serum and cord blood 25(OH)D
(r2=0.557, p<0.05). According to this, 25(OH)D level
in cord blood increases as vitamin 25(OH)D level
increases in pregnant serum at 36th week (Fig. 1).

Discussion
During the period up to the formation of clinical and
radiological findings associated with vitamin D defi-
ciency, hypo/normo calcemia, hypo/normo phos-

phatemia, high ALP and PTH levels, low 25(OH)D
level, and normal, high and low levels of calcitriol may
exist. Therefore, it is recently emphasized that subclin-
ical vitamin D deficiency has become important.
Vitamin D has significant functions especially in bone
mineralization. Also it is suggested that it has a regula-
tory role in cell differentiation and protein induction
such as skeletal muscle, immune system, “nerve growth
factor”, that it acts like a neurotransmitter in central
nervous system and that vitamin D deficiency and vita-
min D receptor polymorphism may be a preparatory
risk factor for diseases like, particularly rickets, dia-
betes, coronary heart disease, psoriasis, multiple scle-
rosis and tuberculosis.[8-11] Therefore, bone health and
importance of vitamin D support programs have been
brought into agenda again in developed countries
recently, and the necessity of giving vitamin D espe-
cially in last trimester of pregnancy has been empha-
sized in many developed countries.[13,14]

In most of the pregnants and babies we followed up,
we found that 25(OH)D levels were insufficient.
Especially the mean 25(OH)D levels in cord bloods of
babies were found below 10 ng/mL. Similarly, there
was a strong positive correlation in the literature
between maternal serum and 25(OH)D levels of
umbilical cord blood.[15,16] These findings show that
vitamin D deficiency is still at a high rate among preg-
nants and their children. The reason may be that preg-
nancies of these women may be during spring and win-
ter months in which there are mostly limited number
of sunny days, and that cloth styles and insufficient

Table 3. Biochemical parameters of babies (mean±SD).  

Cord blood 24th hour 48th hour 15th day
n=31 n=31 n=31 n=31

Calcium (mg/dL) 11.3±6.1a 7.6±2.1 7.0±1.1 9.0±2.1

Phosphor (mg/dL) 4.9±1.4 4.4±1.4 4.3±1.1 4.8±1.0

Alkaline phosphatase (IU) 386.7±78.2 480.1±63.1 333.1±42.2 343.7±31.1

Parathyroid hormone (pg/mL) 21.1±6.1b,d 15.6±4.1c 26.8±7.6 30.8±8.2

25(OH)D (ng/mL) 9.2±4.4 58.1±12.8 62.0±14.4 75.2±10.7

Glucagon (ng/L) 89.1±4.6 85.3±4.1 64.4±11.1 58.4±1.8

Calcitonin (pg/mL) 29.2±5.1 28.2±6.6 29.1±2.6 17.0±3.8e

ap<0.05, when compared with the value at 48th hour.
bp<0.05, when compared with the parathyroid hormone value at 24th hour.
c,dp<0.05, when compared with the parathyroid hormone value at 48th hour and 15th day.
ep<0.05, when cord blood is compared with 24th and 48th hours.

Table 4. 25 hydroxy vitamin D3 [25(OH)D] status of pregnants and
babies.  

25(OH)D Status *Mother, n (%) †Baby, n (%)
n=30 n=30

Normal (≥30 ng/mL)               6 (20%) 7 (22.5%)

Insufficient (21-29 ng/mL) 3 (10%) 5 (16.1%)

Missing (≤20 ng/mL) 21 (70%) 19 (61.2%)

Severe (≤5 ng/mL) 2 (9.6%) 3 (15.8%)

Intermediate (5-10 ng/mL) 8 (38.1%) 10 (52.6%)

Mild (11-20 ng/mL) 11 (52.3%) 6 (31.6%)

*According to the values at 36th gestational week, 
†According to the values in cord blood.
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vitamin D intake. However, our findings need to be
supported by different studies with bigger case series.
Among the reasons of early neonatal hypocalcemia,
findings such as Ca deficiency and maternal hyper-
parathyroidism are reported.[7] Hsieh et al. detected
that there were asymptomatic hyperparathyroidism in
mothers of three cases with early neonatal hypocal-
cemia and by showing that these mothers had parathy-
roid adenoma, they emphasized that there might be
asymptomatic hyperparathyroidism during pregnancy
and that it is important to follow up biochemical pro-
file of mothers.[17] No hyperparathyroidism was
observed in the mothers included into our study.

Main role of glucagon is to provide glucose need of
tissues by increasing fasting blood glucose.[18]

Parathyroid hormone and calcitonin display similarity
with glucagon receptors. It is reported that glucagon
causes hypocalcemia in two different ways. First one is
the inhibition of bone resorption and the second one is
to increase calcitonin level.[19,20] We could not detect a
finding that can explain the pathogenesis of the
increase that we found on maternal glucagon level.
However, we think that glucagon levels higher than
control group may cause early neonatal hypocalcemia

by increasing cord blood calcitonin. However, we
believe that detailed studies should be performed on a
large scale.

It is thought that calcitonin has a notable role for
the development of prenatal skeleton and for the pro-
tection of maternal skeletal integrity during pregnancy.
Calcitonin levels of newborns are high, and it is higher
in preterms and those with asphyxia. Generally, no
direct relationship is found between high calcitonin
levels and hypocalcemia. Some studies highlight that
high calcitonin levels seen in diabetic mothers may
cause hypocalcemia in babies.[21]

Venkataraman et al. showed that high level of
maternal serum calcitonin caused early neonatal
hypocalcemia in babies.[20] In our study, we observed
that there is a significant relationship between high cal-
citonin levels found in maternal and cord bloods and
early neonatal hypocalcemia.

Conclusion
Although a significant step is taken by the vitamin D
supplementation program carried by the Ministry of
Health in our country, our study performed on limited
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number of cases in our clinic (even though it does not
reflect the whole country) showed that vitamin D defi-
ciency remains a major health problem for mothers
and babies. So we suggest the families to be informed
about the complications of vitamin D deficiency and
risks like rickets in the early stages, and to educate the
mothers for calcium-rich diets to prevent vitamin D
deficiency in the babies and prophylactic vitamin D
supplementation in the last trimester.

Conflicts of Interest: No conflicts declared.
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Abstract

Objective: The aim of this study was to evaluate the relationship
between triple test markers, second trimester uterine artery
Doppler findings, pregnancy-induced hypertension (PIH) and
small for gestational age (SGA) babies.  
Methods: Maternal serum alpha-fetoprotein (MSAFP), human
chorionic gonadotropin (MSHCG) and Estriol were evaluated for
Down syndrome screening in 829 pregnant women. Uterine
artery Doppler studies were performed at 20th-26th weeks of ges-
tation. Diastolic blood pressure >90 mmHg after the 20th week of
gestation was defined as PIH. Birth weight <10th percentile was
termed as SGA.
Results: PIH developed in 71(8.5%) women, and 136 (16.4%) of
the babies were SGA. MSAFP level was higher in PIH (1.05 vs.
0.94 MoM; p=0.03) and SGA babies (1.12 vs. 0.92 MoM;
p<0.0001). MSHCG level was higher in PIH group (1.32 vs. 1.15
MoM; p= 0.036). MSAFP level in cases with bilateral notching
(BLN+) was higher than the cases with absent or unilateral notch-
ing (1.03 vs. 0.92 and 0.93 MoM; p=0.005). Using a cut off value
>0.98 MoM for MSAFP, we could detect PIH cases in the group
BLN+ (sensitivity 65%; specificity 63%), and using a cut off value
>1.09 MoM, SGA babies of hypertensive mothers could be detect-
ed (sensitivity 75%; specificity 72.5%) in the study group.
Conclusion: High MSAFP, MSHCG levels, and abnormal uter-
ine artery Doppler findings at second trimester are related with
pregnancy complications. In cases with BLN+, high level MSAFP
may contribute to the prediction of PIH. MSAFP level have a bet-
ter predictive value for SGA birth weight associated with PIH.   

Key words: Uterine artery, Doppler, triple test, hypertension,
intrauterine growth restriction

Gebelik komplikasyonlar›n›n öngörüsünde maternal
ikinci trimester AFP, HCG, estriol de¤erleri ve uterin
arter Doppler bulgular› aras›ndaki iliflkinin
de¤erlendirilmesi
Amaç: Bu çal›flman›n amac› üçlü test belirteçleri, ikinci trimester
uterin arter Doppler bulgular›, gebeli¤e ba¤l› hipertansiyon (PIH)
ve gebelik haftas›na göre küçük (SGA) bebekler aras›ndaki iliflkiyi
de¤erlendirmekti. 
Yöntem: Maternal serum alfa fetoprotein (MSAFP), maternal se-
rum human koryonik gonadotropin (MSHCG) ve estriol de¤erleri
Down sendromu taramas› amac›yla 829 gebe kad›nda belirlendi.
Uterin arter Doppler de¤erlendirmesi 20-26. gebelik haftalar› ara-
s›nda yap›ld›. Diyastolik kan bas›nc› 20. gebelik haftas›ndan sonra
>90 mmHg olarak tespit edilenler PIH olarak kabul edildi. Do¤um
kilosu <10. persantilde olanlar SGA olarak tan›mland›. 
Bulgular: PIH 71 (%8.5) kad›nda geliflirken, bebeklerin 136’s›
(%16.4) SGA idi. MSAFP de¤erleri PIH (1.05’e karfl›l›k 0.94
MoM; p=0.03) ve SGA bebeklerde (1.12’ye karfl›l›k 0.92 MoM;
p<0.0001) daha yüksekti. MSHCG de¤eri PIH grubunda daha
yüksekti (1.32’ye karfl›l›k 1.15 MoM; p= 0.036). MSAFP de¤eri bi-
lateral çentiklenme (BLN+) bulunan olgularda çentiklenme bu-
lunmayan veya tek tarafl› olan olgulardan daha yüksekti (1.03, 0.92
ve 0.93 MoM; p=0.005). MSAFP de¤eri >0.98 MoM s›n›r olarak
al›nd›¤›nda, BLN+ bulunan grupta PIH olgular›n› %65 duyarl›l›k,
%63 özgüllük ile, MSAFP >1.09 MoM s›n›r olarak al›nd›¤›nda ise
çal›fl›lan grupta hipertansif annelerin SGA bebeklerini %75 duyar-
l›l›k, %72.5 özgüllük ile tespit edebildik. 
Sonuç: ‹kinci trimester yüksek MSAFP, MSHCG de¤erleri ve
anormal uterin arter Doppler bulgular› gebelik komplikasyonlar› ile
iliflkilidir. Bilateral çentiklenme bulunan olgularda yüksek MSAFP
de¤eri PIH öngörüsünde katk› sa¤layabilir. MSAFP de¤eri PIH ile
iliflkili SGA do¤um kilosunun öngörüsünde daha etkindir.
Anahtar sözcükler: Uterin arter, Doppler, üçlü test, hipertansi-
yon, intrauterin büyüme k›s›tl›l›¤›.
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Introduction
Various serum markers of fetoplacental unit measura-
ble in the maternal circulation have been evaluated in
the prediction of preeclampsia. Abnormal elevations of
serum markers, both alpha-fetoprotein (AFP) and
human chorionic gonadotropin (HCG), have been
reported to be associated adverse pregnancy out-
comes.[1-4] Uterine artery Doppler screening identifies
women at high risk for pregnancy complications.
Combining uterine artery waveform analysis with bio-
chemical parameter of placental function is considered
to be the key of improving the predictive value of
Doppler velocimetry .[5,6]

In women with extreme levels of feto-placental pro-
teins used for Down syndrome screening, abnormal
second trimester uterine artery Doppler findings were
reported to be related with a high risk of adverse preg-
nancy outcome, small for gestational age birth weight
in particular.[7-10]

The aim of this study was to evaluate the relation-
ship between triple test markers, uterine artery
Doppler findings, pregnancy-induced hypertension
(PIH) and small for gestational age (SGA) babies in our
pregnant population.

Methods 
Maternal serum alpha-fetoprotein (MSAFP), human
chorionic gonadotropin (MSHCG) and Estriol
(MSE3) were evaluated in the screening program
(triple test) for Down syndrome in all of pregnant
women at 16th-18th weeks unless they were screened
at first trimester. Serum levels of the markers were
assayed by chemiluminescent enzyme immunoassay
methods (Immulite 2000, Siemens Healthcare
Diagnostics Product LTD, Tarrytown, NY, US),
absolute concentrations of the analyses were converted
into multiples of the median (MoM) for gestational
age. MoM values and adjusted risks were calculated by
Prisca 4.0 package screening software (Typolog
Software GmBH, Tornesch, Germany).

After the determination of aneuploidy risk, an
ultrasound examination was offered at second trimester
for measurement of fetal growth and examination of
fetal anomalies. Uterine artery Doppler studies were
performed at 20th-26th weeks of gestation by transab-
dominal ultrasound (Logiq 400 Pro, GE Healthcare,
Buckinghamshire, UK). At the point where the uterine
artery and external iliac artery appeared to have crossed

each other, as detected by color Doppler, pulsed wave
Doppler was used to obtain three consecutive wave-
forms. Resistance index (RI), pulsatility index (PI) and
the presence or absence of early diastolic notching
were noted. The process was repeated for the con-
tralateral uterine artery, the mean PI and RI values of
the two vessels were calculated. 

Data on pregnancy outcomes were obtained from
examination of each patient’s clinical history and labor
ward records. Women with diastolic blood pressure
>90 mmHg after the 20th week of gestation previously
normotensive were defined as PIH.[11] Birth weight
<10th percentile was termed as SGA.

Statistical analysis

The collected data were analyzed by MedCalc for
Windows. Data were presented as means ± standard
deviations or numbers of subjects and percent.
Student’s t-test was used for continuous variables,
while one-way ANOVA was used to compare the vari-
ables of three groups. The efficiency of serum markers
in predicting PIH was determined by establishing the
receiver operator characteristic (ROC) curves. A P
value of <0.05 was regarded as significant. 

Results 
During the study period (January 2008-March 2011),
1064 women underwent both triple test and second
trimester sonographic examination. The pregnancy
outcome was determined in 845 cases. Sixteen cases
were excluded from the study (Down syndrome in 3,
neural tube defect 3, fetal cardiac anomaly 1, idiopath-
ic thrombocytopenic purpura 1, placenta previa 1,
chronic renal disease 1, type 1 diabetes 6 cases). The
study group consisted of 829 cases with a median age
of 27 (range 17-42 years), 352 women (42%) were nul-
liparous. In 212 (25%) of the cases bilateral early dias-
tolic notching (BLN+) was present. Mean MSAFP
level in cases with BLN+ was significantly higher than
the cases with absent or unilateral notching (1.03 vs.
0.92 and 0.93 MoM; p=0.005) (Table 1). 

PIH developed in 71(8.5%) women. Mean levels of
MSAFP (1.05 vs 0.94 MoM; p=0.03) and MSHCG
(1.32 vs. 1.15 MoM; p= 0.036), pI, RI and the preva-
lence of cases with BLN+ were significantly higher in
cases in the group of PIH (Table 2). In the study group
136 (16.4%) of the babies were SGA. Mean level of
MSAFP (1.12 vs. 0.92 MoM; p<0.0001), PI, RI and the
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prevalence of cases with BLN+ were significantly high-
er in the group of SGA babies (Table 3).

MSAFP (AUC=0.56; p=0.08), MSHCG
(AUC=0.53; p=0.39) and MSE3 (AUC=0.52; p=0.47)
were not effective in the prediction of PIH. In the cases
with bilateral notching MSAFP level (AUC 0.63;

p=0.0055) was effective in the prediction of PIH , while
MSHCG level (AUC 0.54; p=0.45) and MSE3 (AUC
0.5; p=0.97) were not effective (Fig. 1). In the group
with BLN+ using a cut off value > 0.98 MoM for AFP,
we could detect the cases with PIH with a sensitivity of
65% and specificity 63%.

Table 1. Comparison of mean levels of the markers in the presence of early diastolic notching.

AN ULN BLN P value
(n:468) (n:149) (n:212)

AFP MoM (mean) 0.92 0.93 1.03 0.005

HCG MoM (mean) 1.15 1.13 1.23 0.26

E3 MoM (mean) 1.47 1.47 1.45 0.93

AN: Absent notch, ULN: Unilateral notch, BLN: Bilateral notch

Table 2. Demographic characteristics, maternal serum markers and Doppler findings.

Normotensive PIH P value
(n=758) (n=71)

Maternal age (years, mean ± SD) 27.6±5.3 29.45±6 0.005

GA at scan (weeks, mean ± SD) 22.06±1.16 22.3±1.25 0.09

Nulliparity 316(41.6%) 36(50.7%) 0.17

AFP MoM (mean ± SD) 0.94±0.4 1.05±0.49 0.03

HCG MoM (mean ± SD) 1.15±0.63 1.32±0.88 0.036

E3 MoM (mean ± SD) 1.47±0.66 1.45±0.79 0.81

PI (mean ± SD) 0.88±0.28 1.2±0.44 <0.0001

RI (mean ± SD) 0.53±0.08 0.62±0.11 <0.0001

Bilateral notch 168 (22.1%) 44 (61.9% ) <0.0001

PIH: Pregnancy-induced hypertension

Table 3. Demographic characteristics, maternal serum markers and Doppler findings.

AGA and LGA SGA P value
(n=693) (n=136)

Maternal age (years, mean ± SD) 27.83±5.3 27.6±5.5 0.64

GA at delivery (weeks, mean ± SD) 39.2±1.4 38±3.1 <0.0001

Nulliparity 282(40.6%) 70(51.4%) 0.025

AFP MoM (mean ± SD) 0.92±0.35 1.12±0.6 <0.0001

HCG MoM (mean ± SD) 1.15±0.64 1.23±0.71 0.19

E3 MoM (mean ± SD) 1.47±0.66 1.46±0.75 0.87

PI (mean ± SD) 0.87±0.26 1.14±0.41 <0.0001

RI (mean ± SD) 0.53±0.08 0.6±0.1 <0.0001

Bilateral notch 135(%19.4%) 77(%56.6%) <0.0001

AGA: Average for gestational age, LGA: Large for gestational age, SGA: Small for gestational age)  
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MSAFP level was effective in the prediction of SGA
babies (AUC: 0.59; p= 0.0014, SE 0.028). MSHCG

(AUC 0.52; p=0.48) and estriol (AUC 0.51; p=0.49) did
not have any predictive value (Fig. 2). Using a cut off

value > 0.82 MoM for MSAFP, we could detect SGA
babies with a sensitivity of 69% and specificity 47%. In
this group 24 (2.89%) of the cases developed PIH and
had a SGA baby. MSAFP level showed a higher predic-
tive value for the cases of SGA associated with PIH
(AUC 0.736; p=0.0001, SE 0.06) (p=0.034). Using a cut
off value >1.09 MoM, we could detect SGA babies of
hypertensive mothers with a sensitivity of 75% and
specificity of 72.5% (Fig. 3).

A power analysis indicated that this study had ade-
quate power (>%90) in determining the role of
MSAFP level in the prediction of PIH or SGA babies.

Discussion 
Second trimester maternal serum screening is widely
performed for the detection of fetal aneuploidy and/or
neural tube defect. Abnormal results of the markers
were suggested to be utilized for the identification of
pregnancies at risk of adverse outcome. The plan for
the clinical management of the cases with high risk
includes patient education on signs and symptoms of
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Fig. 1. Roc curves of the markers for the prediction of PIH in cases
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Fig. 2. Roc curve analysis of the markers for the prediction of SGA
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the complications and increases the frequency of ante-
natal visits.[12] In this study we evaluated the relationship
between triple test markers and second trimester uter-
ine artery Doppler findings in the prediction of adverse
outcome for a more effective utilization these markers.

Costa et al. found a significant association between
abnormal placental morphology, elevated HCG and/or
AFP levels at second trimester and adverse outcome
(intrauterine growth restriction (IUGR), abruption,
severe preeclampsia/HELLP syndrome, delivery <32
weeks, or stillbirth) in pregnancies at high risk.[13] In
our study group mean level of MSAFP and MSHCG
was significantly higher in cases PIH. MSAFP was also
found to be higher in cases with SGA birth weight.

Odibo et al. termed birth weight <5th percentile for
gestational age as IUGR and they found optimal
thresholds associated with IUGR were AFP >2.0
MoM, HCG >2.5 MoM and uE3 <0.9 MoM. The sen-
sitivity, specificity, positive and negative predictive val-
ues for predicting IUGR in the presence of at least one
abnormal marker were reported to be 46%, 66%, 11%
and 90%. The authors suggested that these thresholds
might be used for the detection of cases that would
benefit from sonographic screening.[14] In our pregnant
population only MSAFP level was effective in the pre-
diction of SGA birth weight (<10th percentile for ges-
tational age). Using a cut off value >1.09 MoM, we
could detect SGA babies of hypertensive mothers with
a sensitivity of 75% and specificity of 72.5%.

Morris et al. reviewed the literature with the aim to
determine the accuracy of five serum markers used in
Down syndrome screening for prediction of
preeclampsia and SGA. They concluded that these
markers might be useful means of risk assessment or of
use in prediction when combined with other tests.[15]

Abnormal maternal uterine artery Doppler in associa-
tion with elevated maternal serum AFP, hCG or inhib-
in A or decreased PAPPA was reported to identify the
women at higher risk of IUGR and preeclampsia.
Uterine artery Doppler measurements were suggested
to be used in the evaluation of unexplained abnormal
level of either of these markers.[12,16]

Audibert et al. evaluated a cohort of 2,615 women
with maternal hCG, AFP levels and second trimester
uterine artery Doppler findings. In women with subse-
quent preeclampsia mean values for hCG and AFP
were reported to be significantly higher and the pres-
ence of an uterine notch was associated with a signifi-
cantly higher risk of preeclampsia and IUGR. In their

study group the sensitivity of the different tests ranged
from 2 to 40%.[17] We also found in our pregnant pop-
ulation higher levels for MSAFP and MSHCG in cases
of PIH. In cases with BLN+ we could predict PIH with
a sensitivity of 65% and specificity of 63% using > 0.98
MoM as cut off for MSAFP level.

Cnossen et al. evaluated 219 studies for the accura-
cy of 27 tests for predicting preeclampsia. They found
that none of the tests had a high level of both sensitiv-
ity and specificity of greater than 90%. Only Doppler
measurements were over 60% sensitive. The authors
pointed out that high sensitivity was more useful than
specificity in order to minimize false negatives.[18] New
tests with higher levels of sensitivity should be deter-
mined in future.

In our group, we have a high rate of BLN+ cases as
a limitation of the study. This might be related with
the fact that the cases with high risk were frequently
referred and the prognosis of them was therefore easy
to find. In a new study including the cases at higher
gestational age and lower rate of BLN+, the predictive
value of these markers might be reevaluated.

Conclusion 
High MSAFP, MSHCG levels, and abnormal uterine
artery Doppler findings at second trimester are related
with the development of PIH and SGA birth weight.
In cases with bilateral notching, high levels of MSAFP
may contribute to the prediction of PIH. MSAFP level
have a better predictive value for SGA birth weight
associated with PIH.

Conflicts of Interest: No conflicts declared.
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Introduction
Apert syndrome is a rare congenital malformation syn-
drome and characterized by progressive cutaneous and
bone syndactyly, midfacial hypoplasia and triad of
craniosynostosis. It was first defined by Whearon in
1894 and was revised by Apert widely in 1906.[1]

Prevalence of this syndrome is reported as
15.5/1,000,000 (1/65,000) in newborns and it is 4.5%
of all craniosynostosis cases.[2-4] The mutation coding
fibroblast growth factor receptor 2 (FGFR2) in genes
exists in 97% of all known cases.[2-4]. Visceral malforma-
tions and mental retardation accompany at various fre-
quencies as well as skeletal anomalies.[5] Our purpose in

this case study is to present 2D and 4D ultrasono-
graphic findings of Apert syndrome together with the
literature due to a case that was diagnosed by Apert
syndrome in prenatal ultrasonography.

Case Report
Our case was 29-year-old with G2P1 and was referred
to our clinic by pre-diagnosis of Apert syndrome in the
sonography performed on 23rd week. Craniosynostosis,
hypertelorism, frontal bossing, depressed nasal bridge
(Fig. 1), syndactyly in hands and feet (Fig. 2), and
medium ventriculomegaly (Fig. 3) were observed in the
ultrasonography performed. 2D and 4D images of these

Case Report

Perinatal Journal 2012;20(1):30-34

Abstract

Objective: To present a case of Apert syndrome diagnosed by
prenatal ultrasonography. 

Case: In prenatal ultrasound examination, a 29-year-old G2P1
patient has been found to have a fetus with craniosynostosis,
hypertelorism, frontal bossing, nasal bridge depression, syndacty-
ly in the hands and feet, moderate ventriculomegaly. These find-
ings lead to the diagnosis of Apert syndrome and the pregnancy
was terminated with the will of the family. Postmortem examina-
tion confirmed the diagnosis.   

Conclusion: Apert syndrome should be considered in the differ-
ential diagnosis when certain ultrasonographic findings such as
abnormal craniofacial look or extremity abnormalities are encoun-
tered during prenatal examination. 

Key words: 2-D ultrasonography and 4-D ultrasonography,
Apert syndrome.

Apert sendromu: Olgu sunumu

Amaç: Prenatal ultrasonografide Apert sendromu tan›s› konulan
olgunun sunulmas›.

Olgu: 29 yafl›nda, G2P1 olguda, 23. haftada yap›lan sonografide
kraniyosinostozis, hipertelorizm, frontal bossing, burun kökü ba-
s›kl›¤›, el ve ayaklarda sindaktili, orta derecede ventrikülomegali
saptanm›flt›r. Bu bulgular ile Apert sendromu ön tan›s›yla, ailenin
de iste¤i ile terminasyona karar verilmifl olup, postmortem incele-
mede bulgular teyit edilmifltir. 

Sonuç: Prenatal tan› için birinci basamakta baz› bulgular (anormal
kraniyofasiyal görünüm, ekstremite anomalileri) görüldü¤ünde
Apert sendromu da ak›lda tutularak detayl› sonografik incelemele-
re geçilmelidir. 

Anahtar sözcükler: 2D ultrasonografi ve 4D ultrasonografi,
Apert sendromu.
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Fig. 1. (a-d) 2D and 4D craniofacial images of the fetus. Coronal craniosynostosis (arrow), fron-
tal bossing (arrowhead) and depressed nasal bridge can be seen in the images, and the
significant difference can be clearly observed when compared to 2D images. [Color figu-
re can be viewed in the online issue, which is available at www.perinataljournal.com]

Fig. 2. 2D and 4D images of extremity anomalies. (a-c) Upper extremity images. ‘Mitten hand’
can be seen on hands. (d) Lower extremity (feet) images. [Color figure can be viewed in
the online issue, which is available at www.perinataljournal.com]
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findings were obtained. According to these findings,
termination was decided together with the consent of
the family, and the findings were confirmed in post-
mortem examination of the fetus.

Discussion
Apert syndrome is classically characterized by coronal
craniosynostosis, midfacial hypoplasia and symmetric
bone syndactyly in hands and feet and its prevalence
was reported as 15 cases in one million live births. It
constitutes 4.5% of craniosynostotic syndromes. The
mutation coding FGFR2 in genes exists in 97% of all
known cases.[2-7] Although the mutations in FGFR2 are
autosomal dominant, most of the cases (98%) are spo-
radic due to de novo mutation in sperm and they
appear depending on new mutations.[6,8] Mutations in
FGFR2 increase together with paternal age as due to
possible increase in frequency of these mutations and
therefore, advanced paternal age is significant in the
etiology of Apert syndrome.[8] Mutation in this gene is
also seen in other craniosynostosis and skeletal dyspla-
sia cases.[9] As a result of the mutation in this gene, reg-
ulation, proliferation and differentiation in cell migra-
tion degenerate and consequently, premature osteoge-
nesis and skeletal anomalies occur. Cranial deformities
and syndactyly in hands and feet appeared due to pre-
mature fusion in cranial sutures are anomalies observed
in all cases with Apert syndrome.[6,7,9] Coronal synosto-
sis is observed in all Apert cases and it is detected at
19th week at the earliest. Premature fusion in coronal

sutures distinguishes Apert syndrome from other cran-
iosynostosis cases. Deformities such as lambdoid and
sagittal craniosynostosis frequently cause head defor-
mities like frontal bossing.[9,10]

Various abnormalities reported in the literature
such as brain, craniofacial, cardiac, genitourinary
(10%), gastrointestinal (1.5%), obstetric and skeletal
anomalies. Craniofacial anomalies are significant
frontal bossing, flat occiput, short flat nose, microg-
nathia and cleft palate. Midface hypoplasia is classic in
Apert cases and it is observed as significant depressed
nasal bridge. Other craniofacial anomalies are reported
as choanal stenosis, lens ectopia and proptosis.
Hypertelorism, proptosis and strabismus are frequent-
ly observed due to contracted bone orbitae. Non-pro-
gressive ventriculomegaly (48.5%), complete or partial
corpus callosum agenesia (ACC), holoprosencephaly,
partial deficiency of septum pellucidum, posterior fossa
anomaly, increased nuchal thickness were reported as
brain-central nervous system lesions.[7,9,10] Corpus callo-
sum agenesia and ventriculomegaly are the findings
frequently defined in Apert syndrome cases. Renier
reported complete ACC rate as 5% and partial ACC
rate as 45% in the series of 60 cases.[11] It is recom-
mended to consider Apert syndrome additionally in
cases that ventriculomegaly or corpus callosum agene-
sis are detected prenatally.

Major cardiac anomalies are reported as cardiovas-
cular anomalies and hypoplastic left heart while geni-
tourinary anomalies are reported as polycystic kidney
and hydronephrosis. Obstetric anomalies are polyhy-
dramniosis.[4-7] Syndactyly in hands and feet are bilater-
al.[7,9,10] Syndactyly is known as ‘mitten hands’ and it dis-
tinguishes this syndrome from other craniosynostosis
cases. It is seen in 97% of cases.

Findings seen in our case were abnormal head mal-
formation, craniosynostosis, frontal bossing, flat nose,
ventriculomegaly, hypertelorism and syndactyly in
hands and feet; and our case was diagnosed as Apert
syndrome due to these findings. While Apert syn-
drome can be diagnosed early by many methods (ultra-
sonography, molecular test) in risky patients, the diag-
nosis is hard due to reporting various non-specific
sonographic findings in sporadic cases; therefore, seri-
ous sonographic examination is required to confirm
diagnosis.[6,7,10] The diagnosis was obtained by perform-
ing detailed examining on many non-specific findings
found in our case during routine prenatal scanning.
Prenatal sonographic diagnosis of Apert syndrome is

Fig. 3. Medium ventriculomegaly image.
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established by detecting abnormal cranial deformity,
midfacial hypoplasia and the triad of syndactyly in
bilateral hands and feet. Ocular hypertelorism and
exorbitism are significant characteristics accompanying
other important Apert syndrome characteristics or
craniosynostosis and they alert during ultrasonogra-
phy. The aim in scanning families with high risk is to
detect changes of ‘mitten hand’ in extremities at 16th-
17th weeks at the earliest and changes of craniosynos-
tosis at 20th week via ultrasonographic follow-up.[12,13]

Nevertheless, cranial and orbital deformities and
hypertelorism are not frequently apparent towards the
end of second trimester and they become more appar-
ent at third trimester.[14] In our case, craniosynostosis
could only be detected in the ultrasonography at 23rd
week. Since intracranial anomalies appear before cra-
nial changes in Apert syndrome, they can be diagnosed
even before complete development of corpus callosum.
As these findings can be detected at a wide spectrum, it
is recommended to evaluate accompanying abnormali-
ties by karyotype analysis with amniocentesis.[15]

Although it is not possible to evaluate corpus callosum
agenesia completely before 19th-20th  week, ultra-
sonographic evaluation of septum pellucidum at rou-
tine second trimester check will provide significant
contribution for early evaluation of corpus callosum
agenesia shown in most of prenatal cases.[6,10] Though
detailed evaluation of fetal hands is not involved into
standard obstetric evaluation, it would be beneficial to
perform in cases with high risk such as ventricu-
lomegaly or corpus callosum agenesia.
Ventriculomegaly was detected in our case. Evaluation
of fingers can be performed at second trimester even it
is hard to do, and diagnosis can be established by guid-
ing in target scanning in many cases which are detect-
ed craniosynostosis syndrome such as Apert or Pfeiffer
and other anomalies.[16] It is essential to distinguish
Apert syndrome which carry poor prognosis from
Pfeiffer syndrome or similar other craniosynostosis
cases which have better prognosis. Evaluation of
extremities is particularly essential for performing this
distinction. Clear evaluation of craniofacial structures
may not be completely possible by 2D ultrasonogra-
phy. It is particularly essential to evaluate craniosynos-
tosis. In our case, these structures were shown clearly
in 4D ultrasonography compared to normal ultrasono-
graphical imaging. When images are examined, it will
be seen that full anatomic view is obtained. There is no
publication about 4D images of Apert syndrome in the
literature. However, there are publications about 3D

imaging used in the diagnosis of Apert syndrome.
When these publications are examined, it will be seen
that craniofacial anomalies and anomalies of other
extremities are imaged clearly in a way that cannot be
compared to normal ultrasonography. In these publi-
cations, it is reported that 3D imaging methods would
be a good way to distinguish Apert syndrome from
other cases.[13,17] Even though ultrasonographic charac-
teristics are sufficient to diagnose, they can be con-
firmed by molecular tests. It is known that there is
mutation in FGFR2 gene in 98-99% of cases and this
finding is confirmed by detection of these mutations.[18]

Although molecular diagnosis is diagnostic in suspect-
ed cases, detection of suspected prenatal findings can
be delayed until third trimester in cases that do not
have children who are affected previously. Therefore,
it becomes prominent to detect ultrasonographic find-
ings early. In our case, ultrasonographical findings
were sufficient to establish diagnosis. Molecular diag-
nosis is still not performed in our country. 

Conclusion
Apert syndrome includes many specific ultrasono-
graphical findings. First step of diagnosing cases in
prenatal period is to do detailed sonographical exami-
nations by keeping Apert syndrome in mind when
some findings (abnormal craniofacial view, extremity
anomalies) are observed. The 4D ultrasonography pro-
vides essential advantages in the diagnosis of syn-
dromes with specific findings such as especially face
anomalies and extremity anomalies.
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Introduction
Fetal akinesia deformation sequence (FADS) results
from impaired fetal movement and triggered by genet-
ic and environmental factors.[1,2] Multiple pterygium
syndrome is a heterogenous disease phenotypically and
genetically, and it has two types on prenatal period as
lethal and non-lethal (Escobar).[3] Lethal multiple
pterygium syndrome (LMPS) is a FADS disorder char-
acterized by multiple pterygia (webbing) and flexion

contractures of the neck, elbows and knees, and may be
associated with other abnormalities such as, fetal
hydrops, cystic hygroma, club foot, intrauterine
growth restriction (IUGR), hypoplastic lungs and
facial anomalies. It is a rare cause of recurrent
midtrimester pregnancy loss.[4] The inheritance may be
autosomal or X-linked recessive.[5] Homozygous muta-
tions in the fetal acetylcholine receptor subunits.[1] may
cause fetal akinesia leading to LMPS. This brings up

Case Report
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Abstract

Objective: Multiple pterygium syndrome (MPS) covers a disor-
ders characterized by multiple congenital anomalies typified by
pterygia of the neck, elbows, and knees and associated with limit-
ed fetal movement and joint contractures. The lethal forms of this
condition frequently exhibit multiple fetal abnormalities. We
aimed to discuss a recurrent MPS case with the patient’ s pedigree,
ultrasonographic and postmortem findings.

Case: We are presenting a 29-year-old, gravida 5 para 4 woman
with a diagnosis of recurrent MPS whose pregnancy was terminat-
ed on her 20th gestational week. 

Conclusion: MPS is found to be a rare cause of recurrent
midtrimester pregnancy losses in which the inheritance may be
autosomal or Xlinked recessive. Genetic counseling and pedigree
analysis are the important steps in the evaluation of recurrent
MPS subjects. Although researches for the understanding of the
underlying mechanisms of this syndrome are promising, obstetric
ultrasound is still the gold standard diagnostic technique.

Key words: Lethal multiple pytergium syndrome, LMPS, cuta-
neous pterygia, joint contractures.

Tekrarlayan letal multipl piterjium sendromu: 
prenatal ultrasonografik ve postmortem bulgular›

Amaç: Multipl piterjium sendromlar› (MPS), birçok konjenital
anomali ile karakterize olup, tipik olarak özellikle boyun, dirsek ve
diz eklemlerinde piterjiumlar›n görüldü¤ü ve eklem kontraktürle-
rine ba¤l› fetal hareketlerin k›s›tland›¤› bozukluklar› kapsar. Bu
tablonun letal formlar› s›kl›kla multipl fetal anomaliler ile kendini
gösterir. Tekrarlayan bir MPS olgusunu; hastan›n soya¤ac›, ultra-
sonografik ve otopsi bulgular› ile tart›flmay› hedefledik.

Olgu: 29 yafl›nda G5 P4, tekrarlayan MPS tan›s› ile 20. gebelik
haftas›nda gebeli¤i sonland›r›lan olguyu sunmaktay›z.

Sonuç: Tekrarlayan orta trimester gebelik kay›plar›n›n çok nadir
bir nedeni olan MPS, otozomal veya X’ e ba¤l› resesif kal›t›m gös-
teren bir hastal›kt›r. Tekrarlayan MPS olgular›n›n de¤erlendiril-
mesinde, genetik konsültasyon ile soya¤ac› analizlerinin yap›lmas›
en önemli basamaklard›r. Bu sendromun alt›nda yatan mekaniz-
malar›n anlafl›lmas›na yönelik yap›lan araflt›rmalar ümit vaad edici
olsa da, obstetrik ultrasonografi halen tan›da alt›n standart teknik-
tir.

Anahtar sözcükler: Letal multipl piterjium sendromu, LMPS,
kutanöz pterjium, eklem kontraktürleri.

Correspondence: Hakan Çoksüer, MD. Gülhane Askeri T›p Akademisi Kad›n 
Hastal›klar› ve Do¤um Anabilim Dal›, Ankara, Turkey.
e-mail: coksuer@gmail.com

Received: July 21, 2011; Accepted: December 20, 2011

©2012 Perinatal Medicine Foundation 

Available online at:
www.perinataljournal.com/20120201004

doi:10.2399/prn.12.0201004 
QR (Quick Response) Code:



the possibility of prenatal diagnosis by genetic analysis
where it is not possible at the moment. Therefore, pre-
natal diagnosis depends upon the patients’ history,
pedigree analysis and ultrasound findings. Here, we
would like to report a recurrent LMPS case with its
second trimester ultrasonographic pictures and post-
mortem findings. 

Case Report
A 29-year-old, gravida 5, para 4 woman was referred to
our tertiary center on her 20th week of gestation. The
couple was otherwise healthy and non-consan-
guineous. Her first pregnancy resulted in a fetal demise
at 24th gestational week (GW). Autopsy revealed a
hydropic male fetus with webbing of the elbows and
knees and club foot deformity. She had her second
pregnancy two years later. Although amniocentesis
revealed a normal karyotype, the pregnancy again
resulted in a fetal demise at 20th GW. Autopsy report
was similar, moreover kyphoscoliosis was present. Four
years later, she had delivered a healthy term female
baby on her 3rd pregnancy. Two years later, her 4th
pregnancy ended with a fetal demise at the 26th GW.
The postmortem findings revealed a female fetus with
webbed neck, elbows and knees. It is worth to note that
the patient did not receive any antenatal care on her
3rd and 4th pregnancies by her will. One year later, she
was pregnant again and she admitted to our maternal-
fetal unit on her 20th GW although she was referred
on the 11th GW. Initially, a genetic consultation was
obtained in which an autosomal recessive inheritance
pattern was detected according to her pedigree analy-
sis (Fig. 1). Ultrasonography revealed a single alive
fetus where the fetal biometry was compatible with 18
weeks. A marked soft tissue edema was consistent with
hydrops fetalis (Figs. 2a and b). The neck was short-
ened and widened. The chest appeared narrow and
deformed with right pleural effusion complicated with
pulmonary hypoplasia (Figs. 2c and d). A-polyhy-
dramniotic state was recognized. There was no ascites.
The posturing of the hands and feet were abnormal.
No fetal movements were observed during the 30 min-
utes examination (even after stimulation). The upper
and lower extremities were fixed, flexed and shortened.
The feet were clubbed (Figs. 3a and b). All these find-

ings were consistent with a recurrent LMPS. When
the family was informed about the situation they
requested the termination of pregnancy. The patient
was discussed in our multidisciplinary clinical council
and termination of pregnancy was decided. Labour was
induced with misoprostol and a non-viable male fetus
was delivered. Postmortem fetal head findings were;
micrognatia, small mouth, flat nasal bridge, hyper-
telorism, epicanthal folds, scalp edema, low set ears and
short neck (Fig. 3c). Upper and lower extremities
showed flexion contractures with pterygia (Figs. 3c
and d) and bilateral talipes equinavarus were present.
Upon the request of the family, internal autopsy was
not performed. Fetal karyotyping of the case was
reported as 46-XY. 

Discussion
Lethal multiple pterygium syndrome is the fatal form
of multiple pterygium syndromes. LMPS is named for
its typical fatality and for the presence of multiple
pterygia and across a joint, which are associated with
severe joint contractures (arthrogryposis). This autoso-
mal recessive disorder is characterized by fetal move-
ment loss leading to a cascade of events resulting of
extremity contractures with multiple anomalies. This
may be accompanied by lymphatic obstruction
sequence leading to hydrops fetalis that is seen with
subcutaneous edema, cystic hygroma, and pulmonary
hypoplasia together.[3,5] The syndrome is fatal either in-
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1. Multiple pterygium syndrome [46,XY]
2. Multiple pterygium syndrome [46,XY]
3. 3.5 years old healthy girl
4. Multiple pterygium syndrome [46,XY]
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Fig. 1. Pedigree analysis of the family showing the autosomal re-
cessive inheritance of recurrent multiple pytergium syndro-
me.



utero or shortly after delivery.[7] The inheritance may
be X-linked recessive but most cases follow an autoso-
mal recessive trait. Therefore establishing a diagnosis
for LMPS is utmost important for the current and sub-
sequent pregnancies. Common ultrasonographic find-
ings are absence of fetal limb movements, limb flex-
ures, hydrops fetalis and cystic hygroma. Moreover
IUGR, lung and cardiac hypoplasia, diaphragmatic
hernia, hydronephrosis, cerebral anomalies, polyhy-
dramnios, abnormal faces with hypertelorism, low set
ears, intestinal abnormalities and skeletal abnormalities
may also be present.[8] Cystic hygroma is an early and
important sign of LMPS.[9] Most of the reported cases
in the literature are in the second or third trimester of
the pregnancy.[6,8,10] but first trimester ultrasound diag-
nosis especially in the context of recurrence is also pos-
sible.[11] The risk of syndrome for the offspring is
affected by the inheritance pattern; therefore a com-
prehensive genetic workup is mandatory. 

Michalk et al. showed that complete or severe func-
tional disruption of fetal acetylcholine receptor causes
LMPS.[1] Recessive mutations of embryonal subunit of
the acetylcholine G receptor (CHRNG) may cause
both lethal and non-lethal MPS.[3,12] Vogt et al. stated in
their study performed on 15 LMPS cases that they did
not meet any CHRNA1, CHRNB1 or CHRND muta-
tions; however, they reported a homozygote RAPSN
frameshift mutation in a case with lethal fetal akine-
sia.[3] This information may provide great opportunities
for understanding the pathogenesis of LMPS and diag-
nosing early and even developing some methods for
establishing genetic diagnosis before implantation. In
our case, it was not possible to show described genetic
mutations due to the limitations on our genetic labora-
tory opportunities and since the family did not request
an additional evaluation. The pedigree analysis of our
case (Fig. 1) displayed an autosomal recessive inheri-
tance and in this way, it was determined that both
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Fig. 2. (a) Upper extremity showing flexion deformity of the wrists (arrow) and (b) lower extremity showing talipes
deformity of the foot (arrow). (c) Postmortem findings were micrognatia, small mouth, flat nasal bridge, hi-
pertelorism, epicanthal folds, scalp edema, low set ears, short neck and flexion deformities of extremities (ar-
rows). (d) The presence of a subcutaneous ptergia (web) at the forearm (arrow) associated with joint con-
tractures. [Color figure can be viewed in the online issue, which is available at www.perinataljournal.com]
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mother and father were passive carriers. By means of a
pedigree study, it is possible for physician to provide a
better genetical consultancy to a family. As MPS is a
genetical disease free of inheritance pattern, there is no
method for avoiding to catch the disease for now.
Although sperm donation is a method that can be rec-
ommended to families, it seems impossible to practice
for many families.

Conclusion
This finding may offer an insight for the pathogenesis
of LMPS leading to an earlier and even preimplanta-
tion genetic diagnosis of LMPS. Although these devel-
opments would be a potential for some form of inter-
ventional therapy in the future, today the gold standart
diagnostic approach in such a rare case is obstetric
ultrasound.
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Introduction
Acardiac or twin reversed-arterial-perfusion (TRAP)
sequence is a rare but serious malformation that occurs
in one of monozygotic twins, triplets, or even quintu-
plets with a frequency of approximately 1 per 35,000

deliveries.[1] TRAP sequence occurs only in the setting
of a monochorionic gestation and complicates approx-
imately 1% of monochorionic twin gestations.[2] In the
TRAP sequence, there is usually a normally formed
pump twin who has features of heart failure as well as a

Case Report

Perinatal Journal 2012;20(1):40-44

Abstract

Objective: Twin reversed arterial perfusion (TRAP) sequence is a
rare complication of monochorionic multifetal gestation, and
affects 1 of monochorionic twins. Here we present a case of acar-
diac twinning sequentially treated by laser umbilical insertion
ablation and intrafetal alcohol injection.
Case: A 26-year-old woman admitted to our clinic in the 18th
week of her pregnancy was presented. Ultrasonography showed a
monochorionic twinning with a live pump fetus at and an acardiac
cotwin. Although laser ablation and intraumbilical alcohol injec-
tion therapies were commensed with onemonth interval and blood
flow of acardiac fetus was ceased, late demise of the pump twin was
developed.  
Conclusion: Although alcohol injection is a simple method in
blood flow occlusion of acardiac fetus, this method should not be
preferred as the first surgical intervention option due to risk of
alcohol transfusion structurally passing to normal other twin.
Key words: Monochorionic twins pregnancy, fetal therapy, acar-
diac.

Akardiyak ikizlikle komplike olmufl spontan
monokoryonik ikiz gebelikte ard›fl›k tedavi
baflar›s›zl›¤›

Amaç: Akardiyak ikizlik ya da ikiz ters arteriyal perfüzyon
(TRAP), monokoryonik ço¤ul gebeliklerin nadir bir komplikasyo-
nudur ve monokoryonik ikizlerin birini etkiler. Bu yaz›da s›ras›yla
lazer ablasyon ve intrafetal alkol enjeksiyonu uygulanan bir akar-
diyak ikiz gebelik sunulmufltur.
Olgu: Klini¤imize gebeli¤in 18. gebelik haftas›nda baflvuran 26
yafl›nda bir hasta tart›fl›ld›. Ultrasonografide bir canl› verici fetüs
ve akardiyak ikiz efli olan monokoryonik ikiz gebelik saptand›. Bir
ayl›k ara ile lazer ablasyon ve intraumbilikal alkol enjeksiyonu uy-
gulanmas›na ve akardiyak fetüsün kan ak›m› durdurulmas›na kar-
fl›n ilerleyen haftalarda verici ikiz kaybedildi.
Sonuç: Akardiyak fetüsün kan ak›m›n›n oklüzyonunda alkol enjek-
siyonu basit bir yöntem olmas›na ra¤men bu yöntem alkol trans-
füzyonunun yap›sal olarak normal ikiz efline geçmesi riski nedeniy-
le ilk cerrahi müdahale tercihi olarak seçilmemelidir. 

Anahtar sözcükler: Monokoryonik ikiz gebelik, fetal tedavi, akar-
diyak.
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recipient twin who lacks a heart (acardiac monster) and
perfused from pump co-twin through vascular (almost
always arterial–arterial and venous–venous) anasto-
moses. This deoxygenized arterial blood reaches the
recipient twin through its umbilical arteries and prefer-
entially goes to its iliac vessels. Thus, only the lower
body is perfused, and this is usually associated with
poor or absent development of the heart and upper
part of the body. Antenatal diagnosis by ultrasound of
an acardiac fetus coexisting with a normal co-twin is
fairly straight-forward. The anomalous twin may
appear to be an amorphous mass. The lower extremi-
ties and body are typically more completely developed,
while the most severe abnormalities involve the upper
body. The heart is frequently absent or rudimentary,
and a single umbilical artery is present in approximate-
ly half the cases. A retrograde pattern of fetal perfusion
can be demonstrated to occur through the umbilical
arteries by Doppler studies.[3-5] If left untreated, the
pump twin dies in 50% to 75% of cases, mainly as a
result of polyhydramnios, preterm labor, and conges-
tive heart failure.[2-4] Interruption of the vascular com-
munication between the twins has been recommended
to improve perinatal outcome of the pump twin. Here,
we report a case of acardiac twin pregnancy result with
the late demise of the pump twin after the sequential
surgical intervention performed with an interval of one
month. 

Case Report
26-year-old, gravidy 4, parity 3 patient at 18 weeks of
gestation admitted to our high risk pregnancy depart-
ment as a case of acardiac twin pregnancy. Of note in
her medical and obstetric history was unremarkable.
Ultrasonography showed a monochorionic twin preg-
nancy with a live pump fetus at 18 weeks of gestation
and an acardiac co-twin and polyhydramniosis (Fig. 1)
(acardius acephalus type). A thin, complete membrane
was present between the 2 sacs of gestation. The pump
twin was in a breech presentation, with normal fetal
anatomy, while the acardiac twin had grossly abnormal
anatomy. There were an amorph view in the thorax, no
identifiable heart structures and no definition of the
fetal skull above the thorax. Estimated fetal weight was
226 g for the pump twin and 200 g for the recipient
twin. On pulsed Doppler examination, the direction of
blood flow in the umbilical arteries of acardiac twin was
in the opposite direction, but the hemodynamics in
pump twin were normal. After the diagnosis was con-
firmed, patient was informed about the poor prognosis
of her pregnancy. After a discussion with the patient,
she was referred to a tertiary perinatal center for laser
ablation of communicating vessels between the pump
and acardiac fetuses. The ablation procedure was per-
formed at 22th week of gestation. However, unceased
circulation in acardiac fetus was noticed during the fol-
low up of the patient and diagnosis of unsuccessful laser

Fig. 1. Blood flow of the acardiac twin on Doppler ultrasonography at 18 weeks
of gestation.
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ablation therapy was made. The family was informed
and a written informed consent was obtained from both
parents for intra-fetal alcohol injection therapy. The
procedure was performed under continuous ultrasound
control, using color Doppler ultrasound to identify the
main arterial vessel entering the abdomen of the acar-
diac twin and passing a 20-gauge spinal needle into the
targeted vessel. After blood sampling for karyotyping,
intra-fetal injection of 2.0 ml of absolute alcohol to the
main intra-abdominal segment of the single umbilical
artery was performed to the acardiac twin at 23th week
of gestation and the circulation was ceased (Fig. 2).
Early postoperative period was uneventful. Analysis of
fetal blood showed a normal 46 XY male karyotype.
Fallow-up of the living fetus was unremarkable until the
27th week of gestation, in which the sudden death of
the pump twin was diagnosed sonographically.
Pregnancy was terminated by vaginal misoprostol
induction with a total dose of 800 μg in two divided
doses. A male ex pump fetus 625 g in weigh, a male
acardiac fetus 325 g in weigh and a single hydropic pla-
centa 389 g in weigh were delivered via vaginal route.
The pump fetus had no obvious congenital malforma-
tion. The upper portion of the acardiac twin contained
soft globular masses. The head and upper extremities
were absent (Fig. 3). The right foot had 5 toes and the
left foot had 3 toes. The lower spinal column and lower
extremity bones were apparently normal. Samples were
taken from both twins for genetic analysis and each twin

were sent for an autopy. Autopsy of the acardiac twin
revealed absent thoracic organs, a bony ridge represent-
ing the lower part of the spine, bilateral kidneys, bilat-
eral surrenal glands and a small part of large intestines.
Autopsy of the pump twin showed a phenotypically
normal male fetus. Karyotyping of the pump twin was
revealed normal male 46 XY kayrotype. Histopathology
of the placenta was suggestive of monochorionic-
diamniotic twin pregnancy. Postpartum follow-up of
the patient was unremarkable.

Discussion
The goal of antepartum management of a twin preg-
nancy complicated by the TRAP sequence is to maxi-
mize for the structurally normal pump twin. Because of
the increased demand that the abnormal circulation in
TRAP sequence places on the heart of the pump twin,
cardiac failure is the primary concern in the condition.
Various techniques have been described to accomplish
the blocking of arterial perfusion of acardiac twin.
These methods have included hysterotomy with phys-
ical removal of the acardiac twin, bipolar coagulation,
laser ablation, radiofrequency ablation, ultrasound-
guided injection of thrombogenic materials into the
umbilical circulation of the acardiac twin, and laser
occlusion of the placental vascular anastomosis under
fetoscopic guidance.[5-8] On the other hand, Malone et
al. have suggested that expectant management with

Fig. 2. Intrafetal alcohol injection procedure under the guidance of color Doppler
ultrasonography
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serial ultrasonographic evaluation is reasonable in the
absence of poor prognostic features (twin weight ratio
>0.70, elevated ventricular out-put of pump twin,
increased cardio-thoracic ratio, congestive heart fail-
ure, rapid growth of the pump twin and polyhydram-
niosis).[7] In the present case, the twin weight ratio was
0.88 and polyhydramniosis was diagnosed by antenatal
sonography. Surgical tretment was decided after a dis-
cussion with the patient about the expected poor peri-
natal outcome of the current pregnancy. The differ-
ence in estimated fetal weight between the pump twin
and the acardiac/acephalic twin has been suggested the
main predictive determinant of the perinatal outcome
in cases with TRAP sequence. In the series of 49 cases
reported by Moore et al., the mean overall ratio of the
twin weights was found to be 52±24%.[4] When the
ratio was more than 70%, the incidence of preterm
delivery was 90% and congestive heart failure in the
pump twin 30%, as compared with 75% and 10%,
respectively. The overall perinatal mortality was 55%
and was primarily associated with prematurity. Sullivan
et al., however reported 10% perinatal mortality rate
of the cases with TRAP sequence. They cautioned
against agressive surgical intervention and recom-
mended conservative management although weight
ratio of acardiac to pump twin was less than 5% in 40%

of the cases in their series.[8] The optimal surgical treat-
ment of the TRAP sequence is currently unknown, due
to the limited number of cases and lack of the comper-
ative studies. Fetoscopic cord ligation is only available
in few centers around the world, requires expensive
settings and skilled operators, and it is associated with
a failure rate of 10% together with a 30% risk of
preterm premature rupture of membranes.[9]

Ultrasound guided needling techniques on the other
hand, can be carried out in any center with the facili-
ties to perform fetal blood sampling, requires simple
instruments and low-cost material, and is less traumat-
ic to the uterus and membranes. The intrafetal injec-
tion of alcohol for the treatment of acardiac twins was
first reported by Holzgreve et al.[5] Subsequently,
Sepulveda et al. presented the largest series reporting
the results of intrafetal alcohol chemosclerosis in the
treatment of acardiac twin pregnancies.[10] In their
series, the procedure was performed at a mean gesta-
tional age of 24.7 weeks (range 20–32), and it was tech-
nically successful in all cases. They reported the 63%
of overall survival rate without any neonatal complica-
tions. However, it was complicated with thrombosis of
the umbilical vessels of the pump twin in 3 case and all
of these 3 pump twins died in utero as a result of the
procedure (36%). In the present case, the patient was

Fig. 3. The acardiac twin, pump twin and monochorionic diamniotic placenta. [Color fi-
gure can be viewed in the online issue, which is available at www.perinataljour-
nal.com]
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referred a tertiary perinatal center in order to obliter-
ate of blood perfusion by the acardiac twin. The laser
ablation was performed, however the intervention was
unsuccessfull and unceased circulation of acardiac twin
was diagnosed during the follow-up of the patient. One
month later a new intervention was commenced with
the injection of absolute alcohol which was successful
without technical difficulty. Late demise of the pump
twin in the present case was not considered to be linked
to the alcohol chemosclerosis procedure. Although,
intrafetal alcohol chemosclerosis is a simple and cost-
saving procedure that can be performed in any perina-
tal center, the major concern with this technique is
intravascular transfer of the absolute alcohol to the cir-
culation of the pump twin. On account of this, the use
of this technique should not be considered as a first line
therapy in pregnancies with poor prognostic factors.

Conclusion
The TRAP sequence in monochorionic twin gesta-
tions is a rare complication that compromises the via-
bility of the morphologically normal, pump twin. The
clinical dilemma regarding the decision to intervene is
currently unclear and a step by step treatment algo-
rithym is not available. In this report, we present a case
of acardiac twinning primarily treated with laser abla-
tion and then intra-fetal alcohol injection with an
interval of one month. Although, the alcohol injection
is a simple way to occlude the blood supply of the acar-
diac fetus as in the presented case, the method should
not be considered as a first line surgical option because
of comparable risk of the transfusion risk of alcohol to
the structurally normal twin.
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