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Analysis of maternal and perinatal outcomes in cases
with twin-to-twin transfusion syndrome (TTTS)

Serdar Baflarano¤lu1, Senem Yaman Tunç2, Abdulkadir Turgut2, Elif A¤açayak2, Nurullah Peker2,
Mehmet Sait ‹çen2, Ahmet Yal›nkaya2

1Obstetrics & Gynecology Clinic, ‹dil State Hospital, fi›rnak, Turkey
2Department of Obstetrics & Gynecology, Faculty of Medicine, Dicle Universtiy, Diyarbak›r, Turkey

Özet: ‹kizden ikize transfüzyon sendromu (TTTS)
olgular›nda maternal ve perinatal sonuçlar›n
de¤erlendirilmesi
Amaç: Monokoryonik diamniyotik gebelerde geliflen ve karmafl›k
bir fizyopatolojiye sahip ikizden ikize transfüzyon sendromlu
(TTTS) gebelerin maternal ve perinatal sonuçlar›n›n de¤erlendi-
rilmesi amaçland›.
Yöntem: Bu çal›flmada Dicle Üniversitesi Kad›n Hastal›klar› ve
Do¤um Klini¤inde Temmuz 2008 ile Aral›k 2013 tarihleri aras›n-
da do¤umu gerçekleflen 330 ço¤ul gebelik geriye yönelik olarak in-
celendi. Olgulara ait demografik veriler, obstetrik öykü, ultraso-
nografik ile gestasyonel haftalar, koryonisite ve amniyonisite du-
rumlar›,  tedavi ve do¤um flekilleri ile yenido¤an bilgileri hastane
arfliv kay›tlar›ndan ve elektronik veri taban›ndan elde edildi. Quin-
tero ve ark. (1999) taraf›ndan bildirilen kriterlere göre TTTS ev-
relemesi yap›ld›.  
Bulgular: Belirtilen sürede klini¤imizde 13.368 do¤um gerçeklefl-
ti¤i ve bunlar›n 307’sinin ikiz gebelik oldu¤u saptand›. ‹kiz gebe-
liklerin 196’s›n› (%63.8) dikoryonik diamniyotik, 99’unu (%32.2)
monokoryonik diamniyotik ve 12’sini (%3.9) ise monokorynik
monoamniyotik oluflturmakta idi. Spontan gebelik 256 kad›nda
(%83.4) ve yard›mc› üreme teknikleri sonras› gebelik 51 kad›nda
(%16.6) kaydedildi. Monokoryonik diamniyotik gebelerin 31’i
(%31.3) TTTS ile komplike idi. Yenido¤anlarda s›n›flama yap›l›r-
ken al›c› (polihidroamnioslu fetüsler) Fetüs-A, donör (oligohidro-
amnioslu fetüs veya stuck-twin görünümlü olan) ise Fetüs-B olarak
grupland›r›ld›. Postpartum yenido¤anlar›n a¤›rl›¤› Fetüs-A gru-
bunda 2089±639 gram, Fetüs-B grubunda ise 1262±489 gram idi
(p<0.001).
Sonuç: Monokoryonik ikiz gebelerin koryonisite ve amniyonisite
tayini erken haftalarda yap›lmal› ve hastalar antenatal takiplere da-
ha s›k ça¤r›lmal›d›r. Antenatal takiplerde fetal geliflim farkl›l›klar›,
amniyon s›v› uyumsuzlu¤u veya Doppler profillerinde flüphe duru-
munda geliflebilecek komplikasyonlar› yönetebilecek tecrübeye sa-
hip merkezlere yönlendirilmesi önerilmelidir. ‹kizden ikize trans-
füzyon sendromu geliflen hastalarda evrelemenin önemi bilinmeli
ve erken evre (evre I-II) TTTS’li yenido¤anlarda tedavi sonras›
yüz güldürücü sonuçlar›n elde edildi¤i unutulmamal›d›r.

Anahtar sözcükler: Ço¤ul gebelik, ikiz gebelik, transfüzyon,
maternal ve fetal sonuçlar.

Correspondence: Serdar Baflarano¤lu, MD. ‹dil Devlet Hastanesi Kad›n
Hastal›klar› ve Do¤um Klini¤i, fi›rnak, Turkey.
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Abstract

Objective: Our aim was to analyze maternal and perinatal outcomes
of the pregnant women with twin-to-twin transfusion syndrome
(TTTS) having a complex physiopathology and developed in mono-
chorionic diamniotic pregnant.
Methods: In this study, 330 multiple pregnancies who gave birth at
our university clinic between July 2008 and December 2013 were
reviewed retrospectively. The demographic data, obstetric history,
gestational weeks by ultrasonography, chorionicity and amnionicity
conditions, treatment and delivery methods and newborn informa-
tion were obtained from archive records and electronic database of
the hospital. TTTS syndrome staging was carried out according to
the criteria reported by Quintero et al. (1999).   
Results: It was found that 13,368 deliveries were carried out in our
clinic and 307 of them were twin pregnancies during the period stat-
ed. While 196 (63.8%) of the twin pregnancies were dichorionic
diamniotic, 99 (32.2%) of them were monochorionic diamniotic and
12 (3.9%) of them were monochorionic monoamniotic. Spontaneous
pregnancy was observed in 256 (83.4%) women and pregnancy after
assisted reproduction techniques was observed in 51 (16.6%) women.
Thirty-one (31.3%) of monochorionic diamniotic pregnancies were
complicated with TTTS. When classifying the newborns, receiver
fetuses (fetuses with polyhydramnios) were grouped as Fetus-A and
donor ones (fetuses with oligohydramnios or those in stuck-twin
appearance) were grouped as Fetus-B. The weight of postpartum
newborns was 2089±639 g in Fetus-A group, and 1262±489 g in
Fetus-B group (p<0.001). 
Conclusion: Chorionicity and amnionicity determination of
monochorionic twin pregnancies should be done at early weeks and
patients should be called for their antenatal follow-ups more fre-
quently. During their antenatal follow-ups, they should be recom-
mended to refer to the centers having the experience to manage
complications which may develop in case of fetal development dif-
ferences, amniotic fluid inconsistencies or doubt in their Doppler
profiles. The importance of staging in patients developing twin-to-
twin transfusion syndrome should be acknowledged and it should be
remembered that pleasing results are achieved after the treatment in
newborns with early stage (stage I-II) TTTS.

Keywords: Multiple pregnancy, twin pregnancy, transfusion,
maternal and fetal outcomes.
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Introduction
Multiple pregnancy is the condition of a gravid uterus
having two or more fetuses. It constitutes 1-2% of all
pregnancies. The incidence of spontaneous twin preg-
nancy is reported as 1/90, of triplet pregnancy as 1/8000
and of quadruplet pregnancy as 1/700,000.[1] Today,
these rates are increased by the use of assisted reproduc-
tion techniques. Monozygotic twin pregnancies show up
by the division and differentiation of fertilized ovule at
different periods during preimplantation phase.[2]

Depending on the differences at division time, 29% of
monozygotic twin pregnancies are dichorionic diamni-
otic (DCDA), 70% of them are monochorionic diamni-
otic (MCDA), and 1% of them are monochorionic
monoamniotic (MCMA).[3]

Twin-to-twin transfusion syndrome (TTTS) is a
serious complication seen in 9% of MCDA twin preg-
nancies and affecting the pregnancy.[4] Although TTTS
is usually observed during second trimester, it can be
seen at any period of pregnancy.[5] For establishing the
diagnosis, it is significant to detect MCDA pregnancy
presence by ultrasonographic examination and to
observe oligohydramnios in one of the gestational sacs
(if maximum vertical measurement is less than 2 cm in a
single sac) and polyhydramnios in other sac (if maximum
vertical measurement is more than 8 cm in a single sac).[6]

Although the pathophysiology of the disease cannot
be comprehended well, it is thought that the vascular
anastomoses in placental bed have a role. There are
three types of vascular anastomoses in monochorionic
placentas. Among them, arteriovenous (AV) anasto-
moses are the most frequent ones and the communica-
tion between them is done by arterial nourishment of
one of the twins at deep placental capillary levels and
venous drainage of the other twin. Unlike AV anasto-
moses, arterio-arterial (AA) and venovenous (VV) anas-
tomoses are at superficial placenta level and the volume
and direction of blood flow between fetuses depend on
the pressure difference between the circulations.
Anastomosis pattern in twin-to-twin transfusion syn-
drome is complex and it results with the superiority of
net blood flow in receiver fetus from donor depending
on the predominance in AV anastomoses.[7] Serious
complications in monochorionic twin pregnancies com-
plicated by twin-to-twin transfusion syndrome such as
early birth, intrauterine growth retardation (IUGR),
fetal death and neurological deficit increases the impor-
tance of prenatal diagnosis, follow-up and treatment.[8]

In this study, it was aimed to discuss the results of the
newborns and the patients who delivered after the diag-
nosis of TTTS, follow-up and the treatment at our clin-
ic during perinatal period, together with the current lit-
erature data.

Bu çal›flmada perinatal dönemde klini¤imizde TTTS
tan›s› konulup, takip ve tedavilerinden sonra do¤umu
gerçeklefltirilen hasta ve yenido¤anlara ait sonuçlar›n
güncel literatür bilgisiyle tart›fl›lmas› amaçland›.

Methods
A total of 330 multiple pregnancies who gave birth at the
Obstetrics and Gynecology Clinic of Dicle University
between July 2008 and December 2013 were reviewed
retrospectively. Before the study, the approval of Ethics
Committee of Dicle University was obtained. The data
of patients such as age, gravida, parity, obstetric histo-
ries, weeks of gestation, chorionicity and amnionicity
conditions, treatment methods applied at admission,
delivery types, and data of newborns were obtained from
hospital archive files. The diagnosis of monochorionic
diamniotic pregnancy was established at antenatal fol-
low-ups by observing single placenta and two amniotic
sacs and yolk sac at USG before 12 weeks of gestation
and single placenta presence at USG, observation of T-
sign dividing membrane and determination of same fetal
sex after 12 weeks of gestation. Twenty percent weight
difference between fetuses, polyhydramnios in receiver
fetus, oligohydramnios in donor fetus and/or ‘stuck twin’
presence depending on the contraction of amniotic
membrane were adopted as the criteria for the differen-
tial diagnosis of twin-to-twin transfusion syndrome after
diagnosing monochorionic pregnancy. In perinatal out-
comes, weights, heights, first and 5-minute Apgar scores
of newborns, and intrauterine death and early neonatal
death were reviewed. When classifying the newborns,
receiver fetuses (fetuses with polyhydramnios) were
grouped as Fetus-A and donor ones (fetuses with oligo-
hydramnios or those in stuck-twin appearance) were
grouped as Fetus-B. Fetal staging was carried out
according to the criteria reported by Quintero et al.[9]

For statistical analysis, the data were analyzed by
Statistical Package for Social Sciences for Windows 15.0
(SPSS Inc., Chicago, IL, USA) and Excel software. The
numeric data were checked by Kolmogorov-Smirnov
test whether they distributed normal or not, and they
were presented as percentage, mean plus/minus and
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standard deviation. Obtained results were considered
statistically significant if they were within 95% confi-
dence interval and p<0.005. 

Results
It was found that 13,368 deliveries were carried out in
our clinic and 307 of them were twin pregnancies dur-
ing the period stated. While 196 (63.8%) of the twin
pregnancies were DCDA, 99 (32.2%) of them were
MCDA and 12 (3.9%) of them were MCMA. It was
confirmed that 256 (83.4%) of the pregnancies were
spontaneous and 51 (16.6%) of them were occurred
after assisted reproduction techniques. It was observed
that 31 (31.3%) of monochorionic diamniotic pregnan-
cies were complicated with TTTS. It was seen that that
thirty patients were applied amniodrainage and eight of
them had septostomy simultaneously. One of our
patients was referred to an external center for photoco-
agulation treatment by laser at 18 weeks of gestation. It
was found out in the USG carried out two weeks after
the photocoagulation of the patient referred back to our
clinic for the follow-ups that one of the twins was dead.

Age, gravida and parity of the patients and weeks of
gestation of twins during delivery are given in Table 1.
Seven (22.6%) of the patients delivered by vaginally and
24 (77.4%) of them by cesarean section. Data of the
newborns at postpartum period such as weight, height
and first and 5-minute Apgar scores are given in Table
2. The birth weight of newborns in the first group was
2089±639 g and it was 1262±489 g in the second group;
this was found to be statistically significant (p<0.001).
Perinatal mortality rate was 9.7% (n=3) in Fetus-A
group and 25.8% (n=8) in Fetus-B group.

Discussion
Monozygotic multiple pregnancies constitute 1/3 of all
twin pregnancies and they occur by the fertilization of a
single ovule by a single sperm. Although twin pregnan-
cies are only 1-2% of all pregnancies, they are respon-
sible for 12.6% of perinatal mortality.[10] In recent years,
the increase in pregnancies at advanced ages and assist-
ed reproduction techniques being common have caused
the incidence of multiple pregnancy to increase at a dis-
tinct level. It was reported that the incidence of
monozygotic twin pregnancies at particularly in vitro
fertilization (IVF) cycles increased 2 to 12 times.[11,12] It
was found that 230 (83.3%) of the twin pregnancies in

our study was spontaneous and 36 (16.7%) of them
occurred after assisted reproduction techniques. In
addition to the increased fetal morbidity in monochori-
onic diamniotic twin pregnancies, TTTS is another
reason which is seen in 9% of the patients and compli-
cates pregnancy in a serious way. In our study, it was
observed that TTTS developed in 31.3% of MCDA
twin pregnancies, and this rate was quite higher than
the rates reported in the literature.[4] Our hospital being
a tertiary healthcare organization, chosen cases being
referred to our clinic, and the less number of experi-
enced physicians working in the field on this subject are
the significant reasons. Although twin-to-twin transfu-
sion syndrome is usually seen at second trimester, it
may also develop during any period of pregnancy. In
our study, it was seen that TTTS developed at the sec-
ond trimester of 23 (74.2%) patients and this rate was
consistent with the literature. In the past years, TTTS
diagnosis was being established by 15-20% difference
between birth weights of fetuses or 5 g/dl difference
between neonatal hemoglobin concentrations.[13,14]

Today, the diagnosis is established by the MCDA preg-
nancy presence found by USG examination (imaging
T-sign presence at first trimester is the ideal method)
and the presence of poly-oligohydramnios or ‘stuck-
twin’ in twins. The diagnoses of the patients in our

Table 1. Clinical characteristics of the patients.

N Mean±SD Min-Max

Age 31 28.6±6.9 14-47

Gravida 31 3.8±0.6 1-12

Parity 31 2.3±0.5 0-10

Weeks of gestation Fetus-A 31 32.7±3.4 21-36 
of the twins Fetus-B 31 27.2±2.8 18-32

SD: Standard deviation

Table 2. Weights, heights, and first and 5-minute Apgar scores of the
newborns.

Fetus-A Fetus-B
(Mean±SD) (Mean±SD)

Weight 2089.5±639.5 1261.6±488.7

Height 44.8±5.3 38.1±5.6

1-minute Apgar 4.8±2.3 3.4±2.3

5-minute Apgar 6.6±2.6 4.8±3.3

SD: Standard deviation
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study were established by USG examinations made
after taking their detailed obstetric history and also
checking newborn weights as additional criteria.

Today, despite the non-presence of a consensus on
staging patients with TTTS, the system developed by
Quintero et al. in 1999 has been used widely.[9] In the
studies carried out at the centers applying fetal therapy,
11-15% of the patients with TTTS were determined as
stage I, 20-40% of them as stage II, 38-60% of them
stage III, 6-7% of them as stage IV, and 2% of them as
stage V (15,16). In these studies, some centers did not
take stage I patients with TTTS under evaluation which
are at an ignorable level. In our study, 22 (71%) of the
patients were in stage I group, 3 (9.7%) in stage II group,
3 (9.7%) in stage III group, 1 (3.2%) in phase IV group,
and 2 (6.5%) in stage V group. We believe that the dif-
ferences among the rates are caused by the problems
during data transfer of the centers included in the stud-
ies.

The treatment options in patients developing twin-
to-twin transfusion syndrome vary from conservative
observational approach to invasive approaches such as
amnioreduction, septostomy done to membranes, feto-
scopic laser photocoagulation and selective feto-reduc-
tion.[5] Although laser photocoagulation is considered as
an appropriate treatment in advanced stage patients
(stage≥3), the management of early stages are controver-
sial. In a study evaluating multi-centered stage I patients,
no significant difference in terms of neonatal lifetime
was found in the comparison of those undergone laser
treatment and those undergone amnioreduction.[17]

Although Stirnemann et al. reported in their study that
laser photocoagulation application in stage I patients
caused higher neonatal lifetime compared amnioreduc-
tion (93.1% vs. 85.7%), the study carried out by Wagner
and Huber showed that the treatment options had no
impact on neonatal lifetime.[18-20] Laser photocoagulation
is usually preferred in patients with early onset severe
TTTS referred between 16 and 26 weeks of gestation.
Eurofetus study group randomized 72 women treated by
laser photocoagulation and 70 women treated by
amnioreduction, a total of 142 women from 6 countries
within 3 years who referred due to severe TTTS devel-
opment between 15 and 26 weeks of gestation. The sur-
vival rate of at least one fetus was found to be significant-
ly higher in the group treated by laser photocoagulation
compared to amnioreduction group (76% vs. 56%,
p=0.009). At the same time, mean weeks of gestation

during delivery was found to be higher in the group
treated by laser photocoagulation (33 weeks-29 weeks,
p=0.004).[21] Since there was no laser photocoagulation
clinic in our hospital, amnioreduction and/or septosto-
my is applied to the patients who are established early
stage diagnosis or symptomatic. Only one of our
patients underwent laser photocoagulation at an external
center due to her early week of gestation and delivered
at 36 weeks of gestation. 

It is estimated that the development of twin-to-twin
transfusion syndrome is responsible for 17% of the total
perinatal deaths in twin pregnancies and about half of
the perinatal deaths of MCDA twins.[22,23] Neonatal sur-
vival is directly associated with the stage of the disease.
Twin-to-twin transfusion syndrome progresses mostly
in a predictable way and the condition of three out of
four stage I patients may regress without any treat-
ment.[23-25] However, perinatal death rate in patients with
advanced stage (stage≥3) TTTS before 26 weeks of ges-
tation is between 70% and 100%.[26,27] In our study,
post-partum death was observed in two (2/22) stage I
newborns and neonatal survival rate was found as 91%.
This was similar with the neonatal survival rate in
patients who had amnioreduction. It was found that 8 of
12 newborns (66.7%) of 6 patients with advanced stage
(stage≥3) TTTS were post-partum dead and 4 new-
borns required intense care follow-up.  

Conclusion
Consequently, chorionicity and amnionicity determina-
tion should be carried out at early weeks of gestation of
monochorionic twins and the patients should be called
for routine antenatal follow-ups more frequently.
Analysis of these patients should be carried out by spe-
cialists who have detailed USG and Doppler experience
and able to manage complications that may develop.
During their antenatal follow-ups, they should be rec-
ommended to refer to the centers for diagnosis and
treatment in case of abnormal or inconsistent amniotic
fluid, intrauterine growth retardation or doubt in their
Doppler profiles. The importance of staging in women
particularly developing TTTS should be acknowledged
and it should be remembered that pleasing results can be
achieved after the treatment in newborns with early
stage TTTS (stage I-II). Treatment methods applied for
this condition has still been suboptimal, and we believe
that a consensus can be reached for optimal treatment
option by carrying out multi-centered studies in Turkey



and that actual incidence can be determined by carrying
out community-based studies instead of hospital-based
studies. Also, the impact of the disease on prognosis will
be understood better by analyzing newborns with
TTTS in further periods.

Conflicts of Interest: No conflicts declared.
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The role of the first trimester inflammation 
markers at early and late preeclampsia
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Introduction
Preeclampsia (PE) is a disease characterized by hyperten-
sion (HT) appearing after 20 weeks of gestation in a preg-

nant women known to be previously normotensive and
by accompanying proteinuria.[1] This disease seen in 3-
5% of pregnancies is responsible for 12% of maternal

Özet: Erken ve geç preeklampside birinci trimester
inflamasyon belirteçlerinin yeri
Amaç: Çal›flmam›zda gebeli¤inde erken bafllang›çl› veya geç bafl-
lang›çl› preeklampsi geliflen hastalar›n birinci trimester nötro-
fil/lenfosit oran› (NLR), trombosit/lenfosit oran› (PLR), eritrosit
da¤›l›m geniflli¤i (RDW) ve ortalama trombosit hacmi (MPV) dü-
zeyleri aras›ndaki fark›n karfl›laflt›r›lmas› amaçlanm›flt›r. 
Yöntem: Klini¤imizde preeklampsi tan›s› alm›fl 118 hasta retros-
pektif olarak de¤erlendirildi. Hastalar erken bafllang›çl› ve geç bafl-
lang›çl› preeklampsi olarak iki gruba ayr›ld›. Birinci trimester la-
boratuvar verileri topland› ve iki grup inflamasyon belirteçleri aç›-
s›ndan incelendi. 
Bulgular: Her iki grup aras›nda inflamasyon belirteçleri aç›s›ndan
anlaml› fark saptanmad›. Erken preeklampsi grubunda do¤um haf-
tas›, ortalama do¤um kilosu ve ortalama yenido¤an persantil de-
¤erleri (s›ras›yla 33.12±3.05 hafta, 1703±640 gram ve 11.15±15.54
persantil) geç preeklampsi grubuna göre anlaml› derecede düflük
saptand› (s›ras›yla 37.42±1.50 hafta, 2760±580 gram ve 29.16±
30.36 persantil; p<0.001, p<0.001, p=0.002). Erken preeklampsi
grubunda sezaryen ile do¤um oran› ve geliflme gerili¤i olan bebek
s›kl›¤› ise (s›ras›yla %100 ve %64) geç preeklampsi grubuna göre
anlaml› derecede fazla bulundu (s›ras›yla %86 ve %37; p=0.024,
p=0.018).
Sonuç: Erken preeklampside geliflme gerili¤i s›kl›¤›n›n daha fazla
olmas› plasental bir patolojinin bu grupta daha ön planda oldu¤u-
nu düflündürmektedir. Biz bu patolojinin sistemik yans›mas›n› er-
ken gebelik haftalar›ndaki inflamasyon belirteçleri aç›s›ndan de-
¤erlendirdi¤imizde herhangi bir fark saptayamad›k.

Anahtar sözcükler: ‹nflamasyon, preeklampsi, trombosit, nötro-
fil/lenfosit oran›, trombosit/lenfosit oran›.
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Abstract

Objective: Our aim was to compare the difference between the lev-
els of first trimester neutrophil/lymphocyte rate (NLR),
platelet/lymphocyte rate (PLR), red blood distribution width
(RDW), mean platelet volume (MPV) in patients developing early-
onset or late-onset preeclampsia during their pregnancies. 
Methods: In our clinic, 118 patients diagnosed as preeclampsia were
evaluated retrospectively. The patients were separated into two
groups as early-onset and late-onset preeclampsia. First trimester
laboratory data were collected and the two groups were evaluated in
terms of inflammation markers. 
Results: No significant difference was found among two groups in
terms of inflammation markers. Birth week, mean birth weight and
mean newborn percentile values (33.12±3.05 weeks, 1703±640 g and
11.15±15.54 percentile, respectively) of early preeclampsia group
were found to be significantly lower than the late preeclampsia group
(37.42±1.50 weeks, 2760±580 g and 29.16±30.36 percentile, respec-
tively; p<0.001, p<0.001, p=0.002). The rate for delivery by cesarean
section and the incidence for baby with growth retardation in the
early preeclampsia group (100% and 64%, respectively) was signifi-
cantly higher than the late preeclampsia group (86% and 37%,
respectively; p=0.024, p=0.018). 
Conclusion: High rate of growth retardation in early preeclampsia
brings to mind that a placental pathology has a significant role in
this group. We found no difference when we evaluate the systemic
reflection of this pathology in terms of the inflammation markers in
early weeks of gestation.

Keywords: Inflammation, preeclampsia, platelet, neutrophil/lym-
phocyte rate, platelet/lymphocyte rate.



Volume 22 | Issue 3 | December 2014

The role of the first trimester inflammation markers at early and late preeclampsia

129

mortality seen worldwide.[1,2] When the appearance of the
disease findings before 34 weeks of gestation is defined as
early-onset PE, detecting them after 34 weeks of gesta-
tion is defined as late-onset PE.[3]

Many pathological mechanisms have been asserted in
order to explain preeclampsia. It was reported in the lit-
erature that defective trophoblastic invasion at first
trimester caused PE.[4] Another mechanism suggested is
that the changes in the immune system of pregnant
woman causes improper placentation due to increased
inflammatory response and as a result, increase in perme-
ability, microvascular thrombosis and increase in vascular
tone.[4,5] In a study carried out on the rats, HT and pro-
teinuria appeared only in the pregnant rats which were
administered low dose endotoxin on the 14th day of
pregnancy.[6] This is significant for showing us that an
inflammatory reaction during implantation and placenta-
tion may result with PE at further periods.

Inflammation has a role in HT pathogenesis seen
non-pregnant patients, and in the onset and progression
of cardiovascular system diseases (CVD).[7-9] Preeclampsia
defined also as gestational proteinuric HT having similar
characteristics with CVD which appears in non-pregnant
patients brings to mind that both diseases may have a
common pathological process based on increased sys-
temic inflammation.[10] In practice, the level of systemic
inflammation in these diseases can be easily evaluated by
using some blood parameters or formulas.

Recently, the studies carried out on the markers
which shows systemic inflammation such as
neutrophil/lymphocyte rate (NLR), platelet/lymphocyte
rate (PLR) and red blood distribution width (RDW),
and can be easily obtained by a simple full blood count
(hemogram) have been drawn attention. It has been
reported in these studies that high NLR is associated
with increased cardiovascular risk and increased mortal-
ity in some malignancies.[7,11] PLR and mean platelet vol-
ume (MPV) which is an indicator of increased platelet
activation were found to be associated with the onset and
progression of atherosclerosis.[7,11] RDW was found to be
associated with severity and presence of hypertension in
non-pregnant patients and also with non-dipper hyper-
tension.[12,13] There is limited number of studies in the lit-
erature researching PE patients for the first trimester
level of NLR, PLR and RDW which are considered as
the indicators of systemic inflammation and widely used
clinically. In our study, it was aimed to compare the dif-
ference between first trimester NLR, PLR, MPV and
RDW levels of the pregnant women diagnosed to have
early and late preeclampsia. 

Methods
One hundred and eighteen patients established with
preeclampsia diagnosis at the Perinatology Department
of Tepecik Training and Research Hospital between
January 2010 and January 2013 were included in our
study. The diagnosis of preeclampsia was established
according to the criteria of ‘American College of
Obstetrics and Gynecology’.[14] All PE patients diagnosed
were between 22 and 40 weeks of gestation and those
diagnosed before 34 weeks were grouped as early
preeclampsia and those diagnosed at or after 34 weeks
were grouped as late preeclampsia. First trimester (7-14
weeks) hemogram values of all patients were screened
and if there was more than one hemogram result, the
values closest to the 7 weeks were accepted. When
accessing delivery data of 92 patients, the data of 26
patients could not be reached since they delivered at an
external center.

Patients which had any systemic disorder, acute or
chronic inflammatory disease, any hematopoietic system
disease history, malignancy history or any drug use that
may affect blood condition were excluded from the
study.

Demographic data, first trimester hemogram values,
diagnosis week, delivery type of patients and sex, birth
weight and percentile information of newborns were
obtained by reviewing patient records retrospectively.

Coulter LH 750 device (Beckman Coulter, Brea, CA,
USA) was used in the laboratory of our full blood count
center. Neutrophil/lymphocyte rate was calculated by
dividing absolute neutrophil by absolute lymphocyte
number and PLR was calculated by dividing absolute
platelet number by absolute lymphocyte number. Fetal
percentile values were calculated by using Hadlock for-
mula, and the values below 5 percentile were considered
as small for gestational age (SGA).[15]

The study group was evaluated in terms of the first
trimester inflammation markers between early and late
PE groups. The statistical analysis of data was done by
using SPSS software, version 20.0 (SPSS, Inc., Chicago,
IL, USA). Continuous variables were given as mean±
standard deviation (SD). In the comparison of both
groups, Mann-Whitney U and χ2 tests were used. For all
tests, p<0.05 was considered statistically significant.

Results
Of 118 preeclampsia patients included in our study, 43
patients had early preeclampsia diagnosis and 75 patients
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had late preeclampsia diagnosis. The comparison of gen-
eral characteristics of both groups is shown in the Table
1. While mean age value of early preeclampsia was 28.7
(range: 18-41), it was 28.6 (range: 17-43) in the late
preeclampsia group. There was no difference between
two groups in terms of age, pregnancy number and baby
gender (p=0.868, p=0.595 and p=0.511, respectively).
The diagnosis weeks of early and late preeclampsia
groups were found as 29.57±2.62 and 36.69±1.55,
respectively. Birth week, mean birth weight and mean
newborn percentile values (33.12±3.05 weeks, 1703±640
g and 11.15±15.54 percentile, respectively) of early
preeclampsia group were found to be significantly lower
than the late preeclampsia group (37.42±1.50 weeks,
2760±580 g and 29.16±30.36 percentile, respectively;
p<0.001, p<0.001, p=0.002). The rate for delivery by
cesarean section and the incidence for SGA baby in the
early preeclampsia group (100% and 64%, respectively)
was significantly higher than the late preeclampsia group
(86% and 37%, respectively; p=0.024, p=0.018). In terms
of the duration between diagnosis and delivery, it was
seen that the patients in early preeclampsia group was
followed up for a longer period and that the period was

significantly shorter in late preeclampsia group
(14.05±20.07 days and 3.43±6.98 days, respectively;
p<0.001).

When the patients were evaluated in terms of first
trimester inflammation markers, mean white blood cell
count (WBC), MPV, neutrophil, lymphocyte and
platelet values were higher in early preeclampsia group;
however, there was no significant difference compared
to late preeclampsia group (p=0.792, p=0.678, p=0.954,
p=0.689, and p=0.896, respectively). NLR, PLR and
RDW as other inflammation markers were lower in
early preeclampsia group; however, there was also no
significant difference compared to late preeclampsia
group (p=0.608, p=0.637, and p=0.498, respectively).
The comparison of inflammation markers of both
groups is shown in the Table 2.

Discussion
It is seen that early- and late-onset preeclampsia differ by
at some points in terms of clinical outcomes. It was
reported that the newborns in early preeclampsia were
shorter and weak, and the newborns in late preeclampsia

Table 1. The comparison of the general characteristics of the study group.

Early PE group (n=43) Late PE group (n=75) p value

Maternal age (y)* 28.7±6.37 28.6±5.76 0.868
Pregnancy number* 2.34±1.41 2.51±1.49 0.595
Diagnosis week (w)* 29.57±2.62 36.69±1.55 <0.001
Duration between diagnosis and delivery (d) 14.05±20.07 3.43±6.98 <0.001
Delivery week (w)* 33.12±3.05 37.42±1.50 <0.001
Birth weight (g)* 1703±640 2760±580 <0.001
Percentile* 11.15±15.54 29.16±30.36 0.002
SGA rate 22/34 (0.64) 22/58 (0.37) 0.018
Cesarean section rate (%) 100 86 0.024
Female-male ratio 16/18 (0.88) 22/36 (0.61) 0.511

*The values have been given as mean±standard deviation. y: year; w: week; d: day; g: gram.

Table 2. The comparison of inflammation markers in early- and late-onset preeclampsia groups.

Marker* Early PE group (n=43) Late PE group (n=75) p value

WBC (103/ mm-3) 10.07±2.62 9.94±2.27 0.792
Neutrophil (103/ mm-3) 7.01±2.40 6.99±1.81 0.954
Lymphocyte (103/ mm-3) 2.22±0.58 2.17±0.67 0.689
Platelet (103/ mm-3) 258.28±62.34 256.77±58.34 0.896
RDW (%) 14.11±1.86 14.47±3.15 0.498
MPV (fL) 8.44±0.97 8.35±1.20 0.678
NLR 3.31±1.22 3.42±1.04 0.608
PLR 123.19±39.38 126.91±41.91 0.637

*The values have been given as mean±standard deviation.



Volume 22 | Issue 3 | December 2014

The role of the first trimester inflammation markers at early and late preeclampsia

131

might be weak as well as overweight.[16] Both diseases
having two different presentations in terms of fetal
growth and early preeclampsia causing more apparent
placental failure bring to mind that there may be some
difference during implantation and placentation process.

It has been shown that some pathologies occurring
during placentation and implantation processes in preg-
nant women cause changes in maternal peripheral blood
values. Tzur et al. found in their studies that preeclamp-
tic patients had higher first trimester platelet levels.[17]

This may associate with placental hypoxia increasing ery-
thropoietin secretion and stimulating bone marrow and
causing increase in megakaryocytes and platelets.[18] Also,
when preeclamptic and non-preeclamptic patients were
compared in terms of platelet activation at early pregnan-
cy period, it was seen that there was difference between
two groups.[19] It was shown that the platelets were active
before preeclampsia begins clinically, and platelet activa-
tion was defined as an early marker for preeclampsia.[19-21]

Another indicator of platelet activation is the MPV value
in full blood count.[22] Mean platelet volume also reflects
inflammation and it was shown that it increases in chron-
ic inflammatory diseases.[22] Also, high MPV value is
independent risk factor for hypertension and myocardial
infarction and it is a poor prognosis marker for CVD.[23,24]

There are controversial results in the studies researching
the value of mean platelet volume for predicting
preeclampsia.[22] In the study of Alt›nbafl et al., it was
expressed that MPV is insufficient to predict the devel-
opment and severity of preeclampsia; in another study,
higher MPV values were found in the preeclampsia
group compared to the control group.[22,25]

NLR and PLR values though to be indicating sys-
temic inflammation were studied in many diseases. It was
reported that high NLP and PLR values indicate
increased inflammation and associate with worsening
renal functions in diabetic patients, increased mortality in
malignancy patients and poor prognosis in CVD
patients.[7,11,26,27] Increased neutrophil number in high
NLR value is associated with increased inflammation and
low lymphocyte number is associated with impairment in
general health condition, increased cortisol levels and
increased apoptosis due to physiological stress.[17,28] High
NLR and PLR values were also found in non-dipper
hypertension seen together with end organ damage and
cardiovascular mortality.[29] Organ damage in non-dipper
hypertension depends on hypertension causing endothe-
lial damage as in preeclampsia.[29] There is limited num-
ber of studies on NLR and PLR in preeclampsia, and
their results are controversial. Kurt et al. compared NLR

in preeclampsia and control groups and also in severe and
mild preeclampsia groups, but they could not find a sig-
nificant difference; however, in the recent study made by
Oylumlu et al., NLR was found to be significantly high-
er in preeclampsia group compared to the control
group.[25,30]

RDW, another marker used in clinic, is a parameter
showing the distribution of red blood cell volume in
hemogram examinations. RDW values increase as a
result of defective erythropoiesis, increased inflammation
or hemolysis.[30,31] There are many conditions except ane-
mia that red blood distribution width is associated clini-
cally. Increased RDW values are associated with the
presence and severity of hypertension and non-dipper
hypertension.[12,13] It has also relationship with poor prog-
nosis in cardiac diseases, cardiac failure and myocardial
infarction, and it is considered that this relationship is
related with chronic inflammation and increased inflam-
matory activity.[30,32] In pregnant women, RDW does not
change much and remains stable between 16 and 34
weeks of gestation.[32] In the study of Kurt et al. which is
one of the rare publications analyzing RDW level in
preeclampsia, the authors found RDW levels higher in
preeclamptic pregnant women, particularly in severe
preeclamptic pregnant women, and expressed that this
may be associated with increased inflammation.[30]

When we compared the data of the patients, we
found that the incidence of SGA newborn was higher in
early preeclampsia group. This condition which is also
consistent with the literature shows that the pathology in
early preeclampsia group causes more placental damage.
No significant difference was found between two groups
when evaluating early and late preeclampsia groups in
terms of first trimester NLR, PLR, RDW and MPV.
Although this seems to be inconsistent with the litera-
ture, analyzing the values at the week when preeclampsia
diagnosis is established more than the first trimester val-
ues of the patients in other studies may explain this dif-
ference. While our results show that there is no differ-
ence between two groups in terms of systemic inflamma-
tion at first trimester, excluding normotensive control
group from the study as a limitation as well does not
show that there is no inflammation increase at first
trimester generally in preeclampsia. For more clarifica-
tion, more randomized prospective studies are required. 

Conclusion
High rate of SGA in early preeclampsia brings to mind
that a placental pathology has a significant role in this
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group. Not observing the systemic reflection of this
pathology in inflammation markers of early weeks of
gestation brings to mind that there are other factors
not reflected in the blood values. 
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The roles of beta-human chorionic gonadotropin, 
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Özet: Erken membran rüptürü tan›s›nda vajinal
y›kama s›v›s›nda beta-insan koryonik gonadotropin,
kreatinin ve ürenin yeri
Amaç: Bu çal›flmada, amniyon oluflumunda fetüs idrar›n›n önemli
bir yeri bulunmas›, fetüs idrar›nda da üre ve kreatinin konsantras-
yonunun yüksek olmas› ve amniyon s›v›s›nda beta-insan koryonik
gonadotropin (beta-HCG) konsantrasyonlar›n›n yüksekli¤ini göz
önüne alarak, bu parametrelerin erken membran rüptürü (EMR)
tan›s›ndaki yeri ve güvenilirli¤ini test etmeyi amaçlad›k. 
Yöntem: Bu çal›flma kad›n hastal›klar› ve do¤um klini¤ine baflvu-
ran 150 gebe üzerinden yap›ld›. Membran rüptürü tan›s› kesinlefl-
tirilen, amniyotik s›v›n›n belirgin olarak geldi¤i, 27-42. haftalar
aras›nda 75 gebe çal›flma grubunu oluflturdu. Su gelmesi ve vajinal
ak›nt› flikâyeti olmayan, membran rüptürü ekarte edilmifl, 27-42.
haftalar aras›ndaki 75 gebe ise kontrol grubumuzu oluflturdu. Pos-
terior fornikse steril enjektör ile 10 cc %0.9 NaCl verilmesini ta-
kiben toplam 6 cc y›kama s›v›s› topland›. Toplanan s›v›lardan ayn›
gün üre, kreatinin, insan koryonik gonadotropin çal›fl›lm›fl olup
her iki grubun istatistiksel karfl›laflt›rmas› yap›ld›. 
Bulgular: Erken membran rüptürlü olgular›n vajinal y›kama s›v›-
s›ndaki beta-HCG, üre ve kreatinin de¤erleri kontrol grubuna gö-
re istatistiksel olarak anlaml› derecede yüksek idi (p<0.05). Vajinal
y›kama s›v›s›ndaki beta-HCG cut-off de¤erini 50 mIU/dL olarak
belirledi¤imizde sensitivite, spesifite, pozitif ve negatif prediktif
de¤erleri s›ras›yla, %85.33, %93.33, %92.75, % 86.41 olarak bul-
duk. 
Sonuç: Çal›flmam›zda EMR tan›s›nda en de¤erli verileri vajinal y›-
kama s›v›s›ndaki beta-HCG de¤erleri ile tespit ettik. Günümüzde
kullan›lan di¤er EMR tan› testleri olan vajinal s›v›da insülin ben-
zeri büyüme faktörü ba¤lay›c› protein-1 (IGFBP-1), plesental alfa
mikroglobulin-1, prolaktin ile de benzer sonuçlar elde edilmifltir.
Bu testlerle karfl›laflt›r›ld›¤›nda, vajinal s›v›da beta-HCG ölçümü-
nün daha ucuz ve kolay uygulanabilir olmas›, bu testin kullan›labi-
lirli¤ini artt›rmaktad›r.

Anahtar sözcükler: Erken membran rüptürü, insan koryonik go-
nadotropini.
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Abstract

Objective: In this study, we aimed to test the roles and safety of urea,
creatinine and beta-human chorionic gonadotropin for the diagnosis
of premature rupture of membranes (PROM) by considering that
fetus urine is significant for amnion formation, urea and creatinine
concentrations being high in fetus urine and beta-human chorionic
gonadotropin (beta-HCG) concentrations are high in amniotic fluid. 
Methods: This study was conducted on 150 pregnant women who
referred to the obstetrics and gynecology clinic. The study group con-
sisted of 75 pregnant women between 27 and 42 weeks of gestation
whose diagnosis of membrane rupture was confirmed and amniotic
fluid came apparently. The control group consisted of 75 pregnant
women between 27 and 42 weeks of gestation who did not have com-
plaints of water break and vaginal discharge, and whose membrane
rupture was ruled out. After administering 10 cc 0.9% NaCl to poste-
rior fornix by sterile injector, a total of 6 cc washing fluid was collect-
ed. Urea, creatinine and human chorionic gonadotropin were exam-
ined on the same day on collected fluid and both groups were com-
pared statistically. 
Results: Beta-HCG, urea and creatinine values in vaginal washing
fluid of the cases with premature rupture of membranes were statisti-
cally and significantly high compared to the control group (p<0.05).
When designating cut-off value of beta-HCG in vaginal bleeding fluid
as 50 mIU/dL, sensitivity, specificity, and positive and negative predic-
tive values were 85.33%, 93.33%, 92.75% and 86.41%, respectively. 
Conclusion: In our study, we obtained the most valuable data in pre-
mature rupture of membranes (PROM) by beta-HCG values in vagi-
nal washing fluid. Similar results were obtained by other PROM diag-
nosis tests currently used such as insulin-like growth factor binding
protein-1 (IGFBP-1), placental alpha microglobulin and prolactin in
the vaginal fluid. When these tests are compared, it is seen that beta-
HCG test in vaginal fluid is cheaper and easier, and thus it becomes
more practicable

Keywords: Premature rupture of membranes, human chorionic
gonadotropin.
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Introduction
Premature rupture of membranes (PROM) is a condi-
tion that fetal membranes rupture before labor and
amniotic fluid discharges. If the rupture in membranes
occurs before 37 weeks of gestation, it is defined as
preterm premature rupture of membranes (PPROM).
While PROM is seen in 10% of all pregnancies, 80%
of the cases occur at term pregnancy.[1] Preterm prema-
ture rupture of membranes is seen in 3-5% of all preg-
nancies and it is the most common reason of preterm
labor.[2] Fetal membranes are more solid in early preg-
nancy period in terms of rupture. As week of gestation
increases, membranes get weaker and uterine contrac-
tions, fetal movements and increase of uterus tension
facilitates the rupture of membranes.[3] Also, the
decrease of collagen amount in membranes towards
the term increase rupture risk. The most significant
complication of PPROM is the preterm labor and
associated prematurity.[4] It is essential to establish
proper PROM diagnosis due to possible complications.
The misdiagnosis of membrane rupture causes mis-
treatments such as labor induction and unnecessarily
prolonged hospitalization. Today, there is no diagnosis
method for PROM which is non-invasive and of gold
standard. Observing direct fluid discharge from cervi-
cal os confirms PROM.[5] Amnion presence can be
detected at a rate of 93% by nitrazine paper changing
its color from yellow to dark blue when it is placed to
vaginal posterior fornix , and many factors such as
vaginitis, blood and semen increase false positivity of
the test.[6] With quite high specificity and low sensitiv-
ity, the detection of fetal fibronectin in cervicovaginal
secretions has been interpreted as the indicator of labor
although there is no rupture of membranes.[7] Another
diagnosis method is the determination of insulin-like
growth factor binding protein-1 (IGFBP-1) and pla-
cental alpha microglobulin-1 protein in cervicovaginal
fluids.[8,9] In a study performed, the sensitivity and
specificity of immunochromatographic dipstick
method used for the determination of IGFBP-1 in
vaginal secretions for PROM diagnosis were found as
97%.[10] In a study including the determination of pla-
cental alpha-microglobulin-1 protein in cervicovaginal
fluid as another immunochromatographic method,
specificity was found 98.9% and sensitivity as 100%.[11]

Beta-human chorionic gonadotropin (HCG) exists
in amniotic fluid as well as maternal blood and urine. In
a study carried out by the measurement of beta-HCG

level in vaginal fluid for PROM diagnosis at third
trimester, sensitivity, specificity, and positive and nega-
tive predictive values were found as 100%, 96.5%,
88.9% and 100%, respectively. In the same study, it was
emphasized that beta-HCG is a reliable test at second
and third trimesters in PROM cases.[12] Urea and creati-
nine are two substances discharged from kidneys. By
considering that a major part of amnion fluid consists of
fetus urine, the studies have been performed to evaluate
the roles of urea and creatinine levels in vaginal washing
fluid for PROM diagnosis. In a study, sensitivity, speci-
ficity, and positive and negative predictive values were
all found as 100% when creatinine and urea cut-off val-
ues were considered as 0.6 and 12, respectively.[13]

In this study, we aimed to test the roles and safety of
urea, creatinine and beta-human chorionic gonadotropin
for the diagnosis of PROM by considering that fetus
urine is significant for amnion formation, urea and crea-
tinine concentrations being high in fetus urine and beta-
HCG concentrations are high in amniotic fluid. 

Methods
This study was conducted on 165 pregnant women
who referred to Obstetrics and Gynecology Clinic of
‹zmir Tepecik Training and Research Hospital
between April 2009 and October 2009. Fifteen patients
were excluded from the study due to vaginal bleeding,
vaginitis, amniotic fluid with meconium and maternal
urine mixing with amniotic fluid. Seventy-five patients
between 27 and 42 weeks of gestation whose diagnoses
of membrane rupture were confirmed by IGFBP-1
measurement in vaginal fluid, nitrazine test and ultra-
sonography and whose amniotic fluid discharged clear-
ly were included in the study group (Group 1), and 75
patients between 27 and 42 weeks of gestation who had
no complaints for water break and vaginal discharge,
whose membrane rupture was ruled out were included
in the control group (Group 2). All patients underwent
vaginal examination by sterile speculum after the
anamnesis procedure. The samples were collected as a
total of 6 cc washing fluid after administering 10 cc
0.9% NaCl to posterior fornix by sterile injector, and
they were examined in the same day. Same researcher
collected the samples and carried out the ultrasonogra-
phy in order to eliminate the difference between
observers. Demographic data of the patients included
in the study were recorded before collecting samples.



Statistical Package for the Social Sciences (SPSS) for
Windows 17.0 (SPSS Inc., Chicago, IL, USA) was used
for statistical analysis. In intergroup comparisons,
independent samples t test was used for the analysis of
data with normal distribution. The results were evalu-
ated within 95% confidence interval and according to
p<0.05 significancy level.

Results
Our study included 150 cases and their ages were rang-
ing between 19 and 42. No statistical difference was
found when both groups were compared in terms of
age, parity and the week of gestation (Table 1).

Beta-HCG values in vaginal washing fluid of Group
1 cases were statistically and significantly higher than
the values of Group 2 (Table 1). When designating cut-
off value of beta-HCG as 50 mIU/dL, sensitivity, speci-
ficity, and positive and negative predictive values were
85.33%, 93.33%, 92.75% and 86.41%, respectively.

Urea and creatinine values in vaginal washing fluid
of Group 1 cases were statistically and significantly
higher than the values of Group 2 (Table 1). When we
designated cut-off value of urea as 10 mg/dL, sensitiv-
ity, specificity, and positive and negative predictive val-
ues were 26.66%, 100%, 100% and 57.69%, respec-
tively; when we designated cut-off value of creatinine
as 0.3 mg/dL, sensitivity, specificity, and positive and
negative predictive values were 46.66%, 94.66%,
89.74% and 63.96%, respectively (Tables 3 and 4).

Discussion
Preterm premature rupture of membranes is one of the
most common reasons for fetal morbidity and mortality.
Therefore, establishing correct diagnosis of PPROM is
essential to prevent possible complications and to

decrease hospitalization period in case of misdiagnosis.
Fluid drainage from cervical os is observed during
speculum examination in the most of the patients refer-
ring to hospital with vaginal discharge complaint.
Remaining patient group which includes the patients
who have no fluid discharge during the examination is
the group difficult to establish PROM diagnosis. Since
methods such as fern test and nitrazine (pH) test which
have been used widely so far are not sufficiently reliable
and there is no method defined as a non-invasive golden
standard yet, new tests have been researched such as
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Table 1. The demographic data of the patients and their beta-HCG, urea and creatinine values in vaginal bleeding.

Group 1 (n=75) Group 2 (n=75) p value
Mean±SD (min-max) Mean±SD (min-max)

Age (year) 29.38±5.6 (19-42) 29.81± 4.7 (21-40) 0.614

Parity 1.61±0.99 (1-6) 1.49±0.77 (1-5) 0.413

Week of gestation 37.1±3.35 (27-42) 37.26±2.9 (27-42) 0.755

Beta-HCG (IU) 214.68±134.49 (12-521) 23.93±17.49(2-105) <0.001

Urea (mg/dL) 8.67±7.3 (1.6-27.3) 2.57±1.71 (0.3-7.1) 0.001

Creatinine (mg/dL) 0.58±0.59 (0.1-2.8) 0.25±0.20 (0.1-1.2) <0.001

Table 2. The distribution of patients to the groups when B-HCG level
is considered as 50 IU.

Beta-HCG Group 1 (PROM+) n(%) Group 2 (PROM-) n(%)
(n=75) (n=75)

≥50 64 (85.3) 5 (6.7)

<50 IU 11 (14.7) 70 (93.3)

Table 3. The distribution of patients to the groups when urea level is
considered as 10 mg/dL.

Urea Group 1 (PROM+) n(%) Group 2 (PROM-) n(%)
(n=75) (n=75)

≥10 mg/dL 20 (26.7) 0 (-)

<10 mg/dL 55 (73.3) 75 (100)

Table 4. The distribution of patients to the groups when creatinine le-
vel is considered as 0.3 mg/dL.

Creatine Group 1 (PROM+) n(%) Group 2 (PROM-) n(%)
(n=75) (n=75)

≥0.3 mg/dL 35 (46.7) 4 (5.3)

<0.3 mg/dL 40 (53.3) 71 (94.7)
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insulin-like growth factor binding protein-1 (IGFBP-1),
alpha-fetoprotein, prolactin, fibronectin, beta-HCG
and placental alpha microglobulin-1. In addition to
these tests, the presence of urea, creatinine, AST and
ALT in the vaginal washing fluid which were proved to
exist in amniotic fluid have become the subjects of new
researches in PROM diagnosis. In our study, we also
researched the role of beta-HCG, urea and creatinine
values in vaginal washing fluid for PROM diagnosis.

A major part of amniotic fluid includes fetal urine at
second and third trimesters. Urea and creatinine fil-
tered out of fetal kidneys pass to the amniotic fluid
through urine. Beta-HCG is a substance produced by
trophoblastic tissue, exists at various concentrations in
maternal blood, urine and amniotic fluid, and easy to
detect.[14] Presence of these three substances in vaginal
secretions at low concentrations and the increase of
vaginal concentration after amniotic drainage at
PROM mean that it would be useful to use these sub-
stances in the diagnosis of PROM. In our study, beta-
HCG values in vaginal washing fluid of Group 1 cases
were statistically and significantly higher than the val-
ues of Group 2 (Table 1). Similarly, urea and creati-
nine values in vaginal washing fluid of Group 1 were
statistically and significantly higher than the values of
Group 2 (p=0.001 and p<0.001, respectively).

In the study of Cooper et al., when cut-off value of
beta-HCG in vaginal washing fluid for PROM diagno-
sis was designated as 50 mIU/dL, sensitivity, specificity,
and negative and positive predictive values were found as
96%, 79%, 95% and 84%, respectively.[14] In our study,
When designating cut-off value of beta-HCG in vaginal
bleeding fluid as 50 mIU/dL, sensitivity, specificity, pos-
itive and negative predictive values were 85.33%,
93.33%, 92.75% and 86.41%, respectively.

In the study carried out by Kafal› and Öksüzler, the
authors designated urea cut-off value in the vaginal
washing fluid as 12 mg/dL and creatinine cut-off value
as 0.6 mg/dL and they found sensitivity, specificity and
negative and positive predictive values as 100%.[13] In our
study, we found completely different results. When we
designated cut-off value of urea in vaginal bleeding fluid
as 10 mg/dL, sensitivity, specificity, and negative and
positive predictive values were 26.66%, 100%, 100%
and 57.69%, respectively. When we designated cut-off
value of creatinine as 0.3 mg/dL, sensitivity, specificity,
and negative and positive predictive values were
46.66%, 94.66%, 89.74% and 63.96%, respectively.

Conclusion
In our study, we obtained the most valuable data in
PROM by beta-HCG values in vaginal washing fluid.
We found that we can use beta-HCG for the diagnosis
of PROM when we designated the cut-off value of
beta-HCG as 50 mIU/dL. Similar results were also
reached by IGFBP-1 in vaginal fluid, placental alpha
microglobulin-1 and prolactin tests which have been
currently used as other PROM diagnosis tests.[15-17]

When these tests are compared, it is seen that beta-
HCG test in vaginal fluid is cheaper and easier, and
thus it becomes more practicable. 
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Introduction
The rate of major congenital anomalies is between 2%
and 4% in babies born alive. The reason in 10% of these
babies with anomaly is chromosomal anomalies.[1]

Prenatal diagnosis involves the detection of these dis-
eases, of which some display genetic transmission in the
early pregnancy period. One of the aims of prenatal
diagnosis is to reveal whether there is any genetic disease

Özet: Amniyosentez ve kordosentez yap›lan 1429
olgunun retrospektif analizi
Amaç: Klini¤imizde prenatal tan› amac›yla amniyosentez ve kor-
dosentez uygulanan 1429 hasta retrospektif olarak de¤erlendiril-
di. 

Yöntem: 2008-2014 tarihleri aras›nda amniyosentez ve kordosen-
tez uygulanan 1429 hastada hücre kültür baflar›s›, prenatal tan› en-
dikasyonlar›, tespit edilen kromozom anomalileri ve yafllara göre
kromozom anomalilerinin da¤›l›m› retrospektif olarak incelendi.
Veriler SPSS 20.0 program› ile de¤erlendirildi. 

Bulgular: Tüm olgularda elde etti¤imiz kültür baflar›s› %95 idi.
Çal›flmam›zda ileri anne yafl› (n=577, %40.4) ve anne serum tara-
malar›nda artm›fl risk (n=556, %38.9) en s›k görülen iki endikasyo-
nu oluflturdu. En s›k görülen kromozom anomalisi trizomi 21 (n=
39, %62.9) idi. Herhangi bir endikasyonla prenatal tan› yap›lan 35
yafl alt› kad›nlar ile 35 yafl üstü kad›nlar aras›nda kromozom ano-
malisi s›kl›¤› aç›s›ndan bir fark bulunamad› (p=1.0). 

Sonuç: Çal›flmam›zda kromozomal anomali oran› %4.3 olarak bu-
lundu. Bu çal›flmada,  en s›k prenatal tan› endikasyonu izole ileri
anne yafl› idi. Herhangi bir endikasyonla prenatal tan› yap›lan 35
yafl alt› grubu ile 35 yafl üzeri izole ileri anne yafl› grubunda kro-
mozomal anomali s›kl›¤›n›n ayn› ç›kt›¤› görüldü.

Anahtar sözcükler: Amniyosentez, kordosentez, kromozom ano-
malisi.
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Abstract

Objective: In our clinic, 1429 patients who underwent amniocen-
tesis and cordocentesis for prenatal diagnosis were evaluated retro-
spectively. 

Methods: The cell culture success, prenatal diagnosis indications,
detected chromosomal anomalies and the distribution of chromoso-
mal anomalies according to age were studied in 1429 patients who
underwent amniocentesis and cordocentesis between 2008 and 2014
retrospectively. Data were analyzed by SPSS 20.0 software. 

Results: Overall culture success rate was 95%. In our study,
advanced maternal age (n = 577, 40.4%) and increased risk of mater-
nal serum screening (n=556, 38.9%) were the most common two
indications. The most common chromosomal anomaly was trisomy
21 (n=39, 62.9%). There was no difference in the frequency of chro-
mosomal anomalies between women under the age of 35 and
women over the age of 35 (p= 1.0). 

Conclusion: Chromosomal anomaly rate was found to be 4.3% in
our study. In this study, it was shown that maternal advanced age is
the most common indication of prenatal diagnosis. However, there
was no difference in the frequency of chromosomal anomalies
between women under the age of 35 and women over the age of 35.

Keywords: Amniocentesis, cordocentesis, chromosome anomaly.
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in the fetus at risk during the period which is appropri-
ate for termination in terms of ethics.[2] Today, despite
the efficiency of ultrasonography used for prenatal diag-
nosis, the need for invasive tests continues.
Amniocentesis (AC) and cordocentesis (CC) are the two
methods commonly used for prenatal diagnosis today’s
medicine.

The frequent ultrasonographic evaluations and
some biochemical tests recently used increase the need
for these two methods. Fetal loss rate after amniocen-
tesis is shown as 1/300 – 1/500 and after cordocentesis
as 1.4%.[3,4] In this retrospective study, we aimed to
evaluate second trimester amniocentesis and cordocen-
tesis procedures carried out in our university within six
years for prenatal diagnosis, and to report their results. 

Methods
A total of 1429 pregnant women who referred to our
clinic between January 2008 and January 2014 and
underwent amniocentesis or cordocentesis due to any
indication were included to this study. Patient data
were obtained from patient files. All pregnant women
and their spouses were informed about the procedure
and possible complications, risk evaluation was done
and written approval forms were signed by all couples
who accepted the procedure. All pregnant women were
evaluated in terms of Rh incompatibility before the
procedure and were applied anti-D Immunoglobulin
required after the procedure. Detailed ultrasonograph-
ic evaluation was carried out for all the pregnant
women before the procedure. Also, the placental local-
ization and fetus position were evaluated by ultra-
sonography before the procedure and the most appro-
priate location was planned for amniocentesis or cor-
docentesis. Transplacental transition was avoided dur-
ing amniocentesis. Sterile gauze bandage to be used
before the procedure, two 10 ml and one 2.5 ml sterile
disposable injectors for amniocentesis, one 2.5 ml ster-
ile disposable injector for cordocentesis and 22 gauge
spinal needle for both procedures were prepared on a
sterile cover. Amniocentesis was applied between 16
and 20 weeks of gestation and cordocentesis was
applied between 20 and 26 weeks of gestation together
with ultrasonography in accordance with the known
rules. In amniocentesis procedure, 2 ml amniotic fluid
aspirated into a separate injector in order to decrease
maternal contamination risk. Cordocentesis was car-

ried out from the entrance point of cord to placenta or
from free cord depending on the placenta localization
by drawing 2 cc fetal blood into the injector already
including 0.5 cc heparin. All pregnant women were
shown the fetal heart beats after the procedure.

Samples collected for karyotyping analysis were
cultured for 3 days for cordocentesis and for 15-20
days for amniocentesis by the methods suitable for the
samples, and culture extractions were done. Giemsa
banding technique was used. In all cases, 25 metaphase
plates were evaluated for structural irregularities and
50 metaphase plates were evaluated for numerical
irregularities. Computerized analysis system was used
in karyotyping analysis.

Statistics

Data were given as mean and percentage. Significancy of
two percentages was evaluated by chi square test. Data
was entered to SPSS 20.0 (SPSS Inc., Chicago, IL,
USA). P<0.05 was considered as significant.

Results
During six years, amniocentesis and cordocentesis were
applied to 1429 patients. Cordocentesis was applied to
252 (17.6%) of the patients and amniocentesis was
applied to 1177 (82.4%) patients. The ages of our
patients ranged between 16 and 51 and mean age was
32.5. Five hundred and seventy-seven (40.3%) patients
were 35 years old and above. While mean week of ges-
tation was 17 weeks and 4 days in amniocentesis
patients, it was 21 weeks and 6 days in cordocentesis
patients. Overall cell culture success was 95 (1358/1429).

The indication groups for prenatal diagnosis were
determined as advanced maternal age (35-year-old and
above), increased risk at maternal serum screenings
(threshold value at double and triple test: 1/270), patho-

Table 1. Prenatal diagnosis indications.

Prenatal diagnosis indication n %

Advanced maternal age 577 40.4

Increased risk at maternal serum screenings 556 38.9

Pathological ultrasonography findings 247 17.3

Poor obstetric history 28 1.9

Other 21 1.5

Total 1429 100
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logic ultrasonographic finding, poor obstetric history
and others (history of delivering baby with anomaly,
IUGR, maternal anxiety, history of delivering baby with
chromosomal anomaly, intrauterine transfusion, Rh
incompatibility). Our most common indication was
advanced maternal age (40.4%) followed by increased
risk at maternal serum screenings (38.9%) (Table 1).

Chromosomal anomaly was found in 62 (4.3%)
patients. The most common chromosomal anomaly was
trisomy 21 (n=39, 62.9%) (Table 2). Normal variants
were found in 46 (3.2%) patients.

According to age groups, chromosomal anomaly was
found in 10 (16.1%) patients who were 16- to 25-year-
old, in 27 (43.6%) patients who were 26- to 34-year-old,
in 15 (24.2%) patients who were 35- to 40-year-old and
10 (16.1%) patients who were 41-year-old and above. In
our study, the rates of babies with chromosomal anom-
aly between women under the age of 35 and women
with advanced maternal age over 35 who underwent
prenatal diagnosis were found similar (p=1.0) (Table 3).

Discussion
Prenatal diagnosis is used frequently in obstetrics.
Amniocentesis and cordocentesis are the most common
methods used for prenatal diagnosis. In these methods
for prenatal diagnosis, culture success rates vary among
the laboratories. Saatçi et al. reported the rate of AC as
%97 and the rate of CC as 93.6%; Kaplan et al. report-
ed the rate of AC as 98.23%; Cengizo¤lu et al. reported
the rate of AC as 99%.[6-8] In our study, cell culture suc-
cess was found as 95.03%. Cordocentesis was applied to
17.6% of our patients. The reasons for high cordocente-
sis rate are the patients referred to our hospital from
nearby cities for prenatal diagnosis and the patients who
did not referred to our hospital for pregnancy follow-up
at early period.

In most of the AC and CC procedures for prenatal
diagnosis, the most common indications were advanced
maternal age and the increased risk at maternal serum
screenings. The rates for these two indications were
reported as 36% and 21%, respectively by Saatçi et al.,
as 53.4% and 22.4%, respectively by Kaplan et al., and
as 18.4% and 69.5%, respectively by Han et al. in a
study with a crowded population.[6,7,9] In our study, we
found the rate of advanced maternal age as 40.37%, and
the rate of increased risk at maternal serum screenings as
38.91%. We interpreted these differences between the

rates that some patients underwent both advanced
maternal age and maternal serum screenings; however,
they were listed among the latter. We planned our study
by including patients with high maternal serum screen-

Table 2. Detected chromosomal anomalies.

Karyotype* AC CC Total

47, XY, +21 or 47, XX, +21 36 1 37

47, XY, +18 or 47, XX, +18 4 2 6

47, XY, +13 or 47, XX, +13 2 3 5

47, XY, +mar or 47, XX, +mar 3 3

45,XY,der(13;21)(q10;q10) or 1 1 2
45,XX,der(13;21)(q10;q10)

46, XY, der (15;21)(q10;q10), 1 1
+21, inv (9)(p11;q12)

46, XY, der(21;22)(q10;q10),+21 1 1

45, XY, der(13;14)(q10;q10) 1 1

46, XX, del(8)(p12->pter) 1 1

46, XY, t(6;22)(p21.3;q13.3) 1 1

46, XY, t(1,5) 1 1

45, X[75] / 46, XY[25] 1 1

46, XY[60] / 46,XX[40] 1 1

46, XX, inv (12)(p11q14) 1 1

52 10 62

Normal variants AC CC Total

46, XY, inv (9)(p11;q12) or 5 5
46, XX, inv (9)(p11;q12)

46, XY, 1qh+ or 46, XX,1qh+ 10 2 12

46, XY, 16qh+ or 46, XX,16qh+ 19 19

46, XY, 16qh+, 1qh+ 1 1

46, XX, 14ps (+) 1 1

46, XY, 15ps+ or 46,XX,15ps+ 4 1 5

46, XX, 15ps+,16qh+ 1 1

46, XY, 21ps+ 1 1

46, XX, 22 ps+ 1 1

43 3 46

Total 95 13 108

*Karyotpe and normal variants were determined according to ISCN.[5]

Table 3. The rates and percentages of chromosomal anomalies accor-
ding to the age.

Age group Patient number
Number /percentage of 
chromosomal anomaly

16-25 272 10 / %3.7

26-34 569 27 / %4.8

35-40 372 15 / %4

≥41 216 10 / %4.6

16-34 841 37 / %4.4

≥35 588 25 / %4.3
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ing into this group after excluding the patients with
advanced maternal age. As in all other studies, abnormal
ultrasonographic findings followed these two indications
in our study. In AC and CC procedures carried out for
prenatal diagnosis, chromosomal anomaly incidences
were reported between 1.2% and 10%.[10,11] In our study,
chromosomal anomaly incidence was 4.34%. The most
common chromosomal anomaly among the babies born
alive is trisomy 21. The incidence of trisomy 21 at sec-
ond trimester is higher than the babies born alive. The
reason is that some of these babies may be lost as
intrauterine due to various reasons as of second
trimester.[12] The rate of trisomy 21 which is the most
common chromosomal anomaly among the chromoso-
mal anomalies found by prenatal diagnosis was reported
by Zhang et al. as 35.6%, by Han et al. as 36.9%, by
Ocak et al. as 60.2%. In our study, this rate was found as
62.90%, which is similar to Ocak et al.[9,12,13] It is known
that chromosomal anomalies increase together with age.
Sjörgen et al. found the rate of chromosomal anomaly as
2.2% in mothers above 35-year-old, and as 5.3% in
mothers above 40-year-old.[14] In a thesis study carried
out in Turkey, the risk was found to increase 2.08 times
when those between 16- and 34-year-old and those 35-
year-old and above were compared in terms of chromo-
somal anomalies.[15] In our study, chromosomal anom-
alies were found in 4.3% of the patients who undergone
prenatal diagnosis procedure due to the indication of
advanced maternal age risk above 35-year old, and in
4.4% of the patients who undergone prenatal diagnosis
tests due to other indications under 35-year-old except
advanced maternal age. 

Conclusion
In our study, prenatal diagnosis tests were referred
mostly due to advanced maternal age and increased risk
at maternal serum screenings and chromosomal anom-
aly was detected in 4.3% of the pregnant women. This
rate indicates the significance of genetic screening. The
most common chromosomal anomaly is trisomy 21.
The patients, who underwent prenatal diagnosis proce-
dure due to any indication, were excluded from our
study. No significant difference was found in terms of
chromosomal anomalies between the patients who
undergone the procedure due to advanced maternal age
above 35-year-old and the patients who undergone the
procedure due to other indications below 35-year-old. 
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Özet: ‹lk trimester düflük PAPP-A seviyeleri ile kötü
gebelik sonuçlar› aras›ndaki iliflki
Amaç: Gebeli¤e özgü plazma proteini-A (PAPP-A) kötü gebelik
sonuçlar› aç›s›ndan riskli bulunan hastalar› gebeli¤in erken döne-
minde belirlemek için önerilen markerlardan biridir. Bu çal›flmada
amac›m›z ilk trimester düflük PAPP-A seviyelerinin gebelik komp-
likasyonlar› ile birlikteli¤ini incelemektir. 

Yöntem: ‹lk trimester kromozomal anomali taramas› için baflvu-
ran 11-14 hafta aras›ndaki gebeliklerin serum PAPP-A sonuçlar›
retrospektif olarak incelendi. Düflük PAPP-A seviyesi olarak 0.35
MoM ve alt›ndaki de¤erler ve normal PAPP-A seviyesi olarak ise
0.35 ile 2.07 MoM aras›ndaki de¤erler kabul edildi. Kötü gebelik
sonuçlar›n›n de¤erlendirilmesi için gebelerin obstetrik geçmiflle-
rinde intrauterin geliflme gerili¤i, gestasyonel diyabet, preeklamp-
si ve preterm do¤um tan›s› al›p almad›klar›, do¤um flekli, do¤um
a¤›rl›¤› ve fetal cinsiyetleri kay›t edildi. 

Bulgular: Çal›flmaya dahil edilen 443 gebeli¤in 211’i (%47.6) dü-
flük PAPP-A grubunu (PAPP-A ≤0.35 MoM) ve 232’si (%52.4) de
normal PAPP-A grubunu (2.07 MoM > PAPP-A > 0.35 MoM)
oluflturdu. Düflük PAPP-A grubunda kontrol grubuna göre intra-
uterin geliflme gerili¤i (p=0.01), preeklampsi (p=0.019), erken bafl-
lang›çl› preeklampsi (p=0.043), preterm do¤um (p=0.016), pre-
term erken membran rüptürü (p=0.038) ve iatrojenik preterm do-
¤umun (p=0.040) görülme s›kl›¤› anlaml› olarak daha fazlayd›. Ay-
n› zamanda düflük PAPP-A grubundaki gebelerin do¤um a¤›rl›¤›
daha düflüktü (p=0.01) ve sezaryen oranlar› daha yüksekti
(p=0.008). 

Sonuç: Bulgular›m›z düflük maternal serum PAPP-A seviyeleri ile
kötü gebelik sonuçlar› aras›nda anlaml› bir iliflkinin oldu¤unu do¤-
rulamaktad›r. Bu gözlemler gebeli¤in geç dönemlerinde ortaya ç›-
kan komplikasyonlar›n ilk trimesterde belirlenebilece¤ine iflaret
etmektedir.

Anahtar sözcükler: Gebeli¤e özgü plazma proteini-A (PAPP-A),
ilk trimester, kötü gebelik sonuçlar›.
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Abstract

Objective: Pregnancy-associated plasma protein A (PAPP-A) is one
of the markers recommended to identify patients at early periods of
pregnancy who are under risk in terms of poor pregnancy outcomes.
Our aim in this study was to analyze the association between low
PAPP-A levels at first trimester and pregnancy complications. 

Methods: Serum PAPP-A results of pregnancies between 11 and 14
weeks of gestation who referred for first trimester chromosomal
anomaly screening were analyzed retrospectively. While 0.35 MoM
and higher values were considered as low PAPP-A level, the values
between 0.35 and 2.07 MoM were considered as normal PAPP-A
level. In order to evaluate poor pregnancy outcomes, the obstetric
history of pregnant women including intrauterine growth retarda-
tion, gestational diabetes, preeclampsia, preterm labor diagnoses,
delivery type, birth weight and fetal genders were recorded.

Results: The study was carried out on two groups, which are low
PAPP-A group including 211 (47.6%) out of 443 pregnant women
(PAPP-A ≤0.35 MoM) and normal PAPP-A group including 232
(52.4%) out of 443 pregnant women (2.07 MoM > PAPP-A > 0.35
MoM). The prevalence rates for intrauterine growth retardation
(p=0.01), preeclampsia (p=0.019), early-onset preeclampsia
(p=0.043), preterm labor (p=0.016), preterm premature rupture of
membrane (p=0.038) and iatrogenic preterm labor (p=0.040) were
significantly high in the low PAPP-A group compared to the control
group. The birth weight was also low (p=0.01) and cesarean section
rate was high (p=0.008) in the low PAPP-A group. 

Conclusion: Our findings confirm that there is a significant associ-
ation between poor pregnancy outcomes and low maternal serum
PAPP-A levels. These observations indicate that the complications
appearing at the late periods of pregnancy may be detected at the
first trimester.

Keywords: Pregnancy-associated plasma protein A (PAPP-A),
first trimester, poor pregnancy outcomes.
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Introduction
The screening tests during early periods of pregnancy
are significant in order to provide preventive and thera-
peutic procedures. One of the markers recommended to
identify patients at early periods of pregnancy who are
under risk in terms of poor pregnancy outcomes is preg-
nancy associated plasma protein-A (PAPP-A). PAPP-A
secreted by syncytiotrophoblasts appears in maternal
serum just after the implantation and it increases its con-
centration during pregnancy until it reaches its maxi-
mum level at term. The most common purpose to use
PAPP in clinics is chromosomal anomaly screening pro-
grams at first trimester. Besides, many studies were
reported evaluating the relationship of fetal well-being
at third trimester with PAPP-A.[1]

Although it is known that there is no association
between high PAPP-A levels and poor pregnancy out-
comes, low PAPP-A levels at early periods of pregnancy
is closely associated with poor fetal and maternal prog-
nosis even though karyotype is normal.[2-4] It has been
shown that low PAPP-A levels between 10 and 14 weeks
of gestation are accompanied by pregnancy complica-
tions such as IUGR, preterm labor and fetal death.[2]

With these findings, it was claimed that low PAPP-A
level at first trimester may be an early sign for placental
defect on implantation process.[5] However, there are
still uncertainties for using low serum PAPP-A levels as
screening test to predict poor pregnancy outcomes and
what cut-off value is required.

Our aim in this study is to analyze the association
between low (≤5th percentile) PAPP-A levels at first
trimester and pregnancy complications.

Methods
The serum PAPP-A results of pregnancies between 11
weeks and 0 day and 13 weeks and 6 days who admit-
ted to ‹zmir Tepecik Training and Research Hospital
for first trimester chromosomal anomaly screening
between September 2012 and October 2013 were eval-
uated retrospectively. Serum PAPP-A was measured by
using ELISA kit (Immulite One; BioDPC, Los
Angeles, CA, USA) via sandwich ELISA method. In
the study, PAPP-A median values calculated according
to obstetric population between 11 and 14 weeks of
gestation were used. Accordingly, 5th percentile of
PAPP-A MoM values was determined as 0.35 MoM
and 95th percentile was determined as 2.07 MoM.
While 0.35 MoM and higher values were considered as

low PAPP-A level, the values between 0.35 and 2.07
MoM were considered as normal PAPP-A level.

Maternal age, maternal weight, gestational age, pari-
ty, presence of pregestational diabetes mellitus (DM),
smoking habit and conception type (spontaneous or in-
vitro fertilization [IVF]) of pregnant women in both
groups at the time of sampling were collected. In order
to evaluate poor pregnancy outcomes, the obstetric his-
tory of pregnant women including intrauterine growth
retardation, gestational diabetes, preeclampsia, preterm
labor diagnoses, delivery type, birth weight and fetal
genders were recorded. Pregnant women who could not
be followed up until delivery for any reason, those who
had multiple pregnancy, and those who had fetus with
chromosomal or major structural anomaly were exclud-
ed from the study.

Gestational age was determined by calculating
crown-rump length during nuchal translucency meas-
urement. All measurements were done by specialists
experienced in obstetric sonography. IUGR was defined
as birth weight expected according to gestational age
being <10p based on Hadlock formula.[6] Preterm labor
was considered as the termination of pregnancy before
37 weeks 0 day. Preterm labor was divided into sub-
groups according to spontaneous preterm labor, preterm
premature rupture of membrane (PPROM) and iatro-
genic reasons. Preeclampsia was defined as gestational
hypertension (GH) with 300 mg/24h. Preeclampsia was
considered as early-onset if diagnosed before 34 weeks of
gestation, and as late-onset if diagnosed after 34 weeks of
gestation. Gestational DM diagnosis was established
according to the evaluation of 50 g (and 100g, if neces-
sary) glucose tolerance test results between 24 and 28
weeks of gestation.

Low and normal PAPP-A levels were evaluated in
terms of clinical characteristics and gestational outcomes.
Statistical analysis was done by SPSS software version
20.0 (Statistical Package for the Social Sciences; SPSS
Inc., Chicago, IL, USA). Continuous variables were
given as mean±standard deviation (SD). In the compari-
son of two groups, Mann-Whitney U test was used for
continuous variables and chi-square test for categorical
variables. P<0.05 was considered statistically significant.

Results
In our study, PAPP-A measurement was carried out on
9362 patients at our hospital during specified period. Of
these patients, PAPP-A values were at and below 5th per-
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centile in 471 cases (PAPP-A ≤0.35 MoM), between 5th-
95th percentile in 8417 cases (2.07 MoM > PAPP-A
>0.35 MoM) and at and above 95th percentile in 474
cases (PAPP-A ≥2.07 MoM). A total of 211 patients who
were complying with study criteria and of whom we were
able to access their data were evaluated in the low PAPP-
A group. In order to compare the results of these patients,
232 patients were chosen randomly from the normal
PAPP-A group. There was statistically no difference
between two groups in terms of maternal age, maternal
weight, gestational age during sampling date, pregesta-
tional DM, smoking habit, and IVF pregnancy (Table 1).

The prevalence rates for intrauterine growth retarda-
tion (p=0.01), preeclampsia (p=0.019), early-onset
preeclampsia (p=0.043), preterm labor (p=0.016),
preterm premature rupture of membrane (p=0.038) and
iatrogenic preterm labor (p=0.040) were significantly
high in the low PAPP-A group compared to the control
group (Table 2). The birth weight was also low (p=0.01)
which was statistically significant, and cesarean section
rate was high (p=0.008) in the low PAPP-A group (Table
2). Statistically no significant difference was found in
terms of late-onset preeclampsia (p=0.248), gestational
DM (p=0.892), spontaneous preterm labor (p=0.914) and
fetal genders (p=0.203) (Table 2).

Discussion
In our study, it was shown that low maternal serum
PAPP-A values between 11 and 14 weeks of gestation
resulted with preeclampsia, IUGR, preterm labor,
cesarean section delivery and pregnancies with low birth
weight.

Low maternal serum PAPP-A levels accompanying
with the development of gestational complications asso-
ciated with insufficient placentation and/or placental dys-
function were reported in also previous studies.[2,5]

Spencer et al. reported in the study screening more than
45,000 women that there was association between low
PAPP-A levels at first trimester and low birth weight,
fetal death and preeclampsia.[7-9] In a multi-centered study
consisting of 34,271 pregnant women, a significant asso-
ciation was found between low PAPP-A levels at first
trimester and preeclampsia, spontaneous fetal loss (≤24
weeks), birth weight below 5th percentile, gestational
HT and preterm labor.[10] In another study including
5297 cases, it was reported that serum PAPP-A levels at
between 10 and 14 weeks of gestation were lower in
women whose pregnancies were complicated with abor-

tion, IUGR and preeclampsia.[11] Smith et al. found that
low PAPP-A levels increased fetal death risk associated
with placental dysfunction for 46 times.[12]

PAPP-A concentration is the reflection of placental
volume and probably the trophoblastic tissue amount. A
series of maternal and gestational factors, particularly
the gestational age, affect the serum concentrations of
PAPP-A. However, in some of previous studies, clinical
characteristics of case populations were disregarded.[10,11]

Therefore, taking maternal factors into account such as
body weight, smoking habit, IVF pregnancy and dia-
betes is the most significant advantage of this study.

Table 1. Clinical data of the study population according to PAPP-A
values*.

PAPP-A 0.35 MoM <PAPP-A p 
≤0.35MoM <2.07 MoM value

n=211 n=232

Maternal age (y) 28.7±6.4 27.7±6.5 0.108

Maternal weight (kg) 65.6±12.5 67.5±12.4 0.123

Gestational age (day) 87.1±4.9 86.6±4.9 0.204

Nullipara 82 (%38.9) 99 (%42.5) 0.437

Pregestational DM 4 (%1.9) 3 (%1.3) 0.607

Smoking habit 27 (%12.8) 32 (%13.7) 0.771

IVF 2 (%0.9) 4 (%1.7) 0.483

*Data was provided as n (%) or mean±standard deviation. DM: Diabetes mellitus,
IVF: In-vitro fertilization; PAPP-A: Pregnancy-associated plasma protein A.  

Table 2. The association of poor pregnancy outcomes with low and
normal PAPP-A values.

PAPP-A 0.35 MoM <PAPP-A p 
≤0.35MoM <2.07 MoM value

n (%) n (%)

IUGR 24 (%11.4) 8 (%3.4) 0.001*

Preeclampsia 17 (%8.1) 7 (%3) 0.019*
Early 11 (%5.2) 4 (%1.7) 0.043*
Late 6 (%2.8) 3 (%1.3) 0.248

Gestational DM 4 (%1.9) 4 (%1.7) 0.892

Preterm Labor 28 (%13.3) 15 (%6.5) 0.016*
Spontaneous  6 (%2.8) 7 (%3) 0.914
Preterm PROM 8 (%3.8) 2 (%0.9) 0.038*
Iatrogenic  14 (%6.6) 6 (%2.6) 0.040*

Delivery type 0.008*
Cesarean section 54 (%25.6) 36 (%74.4)
Vaginal  157 (%15.5) 196 (%84.5)

Fetal gender (F/M) 100/111: 0.9 124/108: 1.15 0.203*

Birth weight  2832 ± 784 3076 ± 768 0.001*
(gr, mean ± SD)

*p<0.05. DM: Diabetes mellitus; F: Female; IUGR: Intrauterine growth retardation;
M: Male; PAPP-A: Pregnancy-associated plasma protein A; PROM: Premature rup-
ture of membrane; SD: Standard deviation
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The association between low PAPP-A level and
increased preeclampsia risk has been shown in many
studies.[7,13,14] Ong et al. found that the maternal serum
PAPP-A levels in 23% of the preeclamptic cases were
below 5th percentile.[11] Poon et al. reported that the low
PAPP-A level is a marker with low sensitivity for partic-
ularly the development of early-onset preeclampsia.[14] In
our study, although low PAPP-A levels were found in
early-onset preeclampsia, no significant change was
observed in first trimester PAPP-A levels when all
preeclampsia cases were analyzed. We believe that this is
because of the abundancy of late-onset preeclampsia
case. Low PAPP-A level being significant in early-onset
preeclampsia instead of late-onset preeclampsia can be
attributed to the etiological difference. Accordingly, pla-
cental dysfunction that may affect PAPP-A concentra-
tion is the most significant etiological reason of early-
onset preeclampsia.

The most of the early-onset preeclampsia cases was
together with IUGR in a similar way with many other
studies. In one of two studies where there is no signifi-
cant difference between IUGR and low PAPP-A level,
Johnson et al. analyzed only the patients who had fertili-
ty treatment.[15] In another study carried out by Morssink
et al., the number of patients participated in the study
group was quite lower than studies reported.[16]

A significant association was observed in terms of
low PAPP-A levels and preterm labor, together with
the impact of maternal and fetal indications secondary
to preeclampsia and IUGR. Johnson et al.[15] and
Pedersen et al.[17] showed that there is association
between low PAPP-A levels and spontaneous preterm
labor, even it is weaker. It is known that intraamniotic
infection is the most important factor of the process
leading to preterm labor. However, it was also asserted
that vascular developmental defects during placenta-
tion may also have a role in the pathogenesis of
preterm labor.[18] She at al. suggested that first trimester
PAPP-A levels in preterm labor with both PPROM
and intact membranes were lower than term pregnan-
cies.[19] Although this association was shown in
PPROM group in our study, no significant difference
was observed in the first trimester PAPP-A levels of
the cases with spontaneous preterm labor. The possi-
ble reason of this difference may be that the placental
vasculopathy may progress more severely in PPROM
group compared to spontaneous preterm labor group.

In our study, the low PAPP-A levels are seen
together with the increased cesarean section rates and
low birth weights. These findings arise from the
expected early termination of pregnancies complicated
with IUGR, preeclampsia and PPROM. Pederson et
al. measured PAPP-A values of 93 pregnant women
through their maternal serum between 8 and 14 weeks
of gestation and found that there was an inverse pro-
portion between these values and the gestational peri-
od but a direct proportion with birth weight.[17]

However, Morssink et al. compared newborns with
birth weight below 5th percentile and those with nor-
mal birth weight, and found no significant difference
between two groups in terms of PAPP-A levels.[16]

The measurement of all proteins flowing in maternal
blood at first trimester cannot determine poor pregnan-
cy prognosis. Although free beta-HCG is another pro-
tein synthesized by syncytiotrophoblasts, its low levels
are insufficient to predict poor obstetric outcomes such
as PAPP-A.[2] Kavak et al. showed that first trimester
maternal free beta-HCG values could not be used to
predict low birth weight that may develop later, gesta-
tional DM and hypertensive disorders.[20] PAPP-A is not
only a marker showing the volume or the health of syn-
cytiotrophoblasts, but also a regulator helping tro-
phoblast to function. PAPP-A is a protease having affin-
ity for insulin-like growth factor binding protein-4
(IGFBP-4).[21] Decrease of PAPP-A level in blood
increases IGFBP concentration and decreases free IGF
amount. IGFs controls glucose and amino acid trans-
portation to trophoblasts and have a role in fetal and pla-
cental growth. It is believed that IGFs are included in the
autocrine and paracrine controls required during the
decidual invasions of trophoblasts.[22]

Some authors consider that PAPP-A does not have
sensitivity and specificity sufficient enough to be used as
a screening test alone for determining the perinatal com-
plications of pregnancy.[10,14,20,23] Retrospective planning of
our study makes it difficult to interpret the predictivity of
low PAPP-A. Smith et al. reported that PAPP-A values
below 1st percentile have high positive predictive value to
determine IUGR.[12] Therefore, a lower threshold value
for PAPP-A would have higher prediction capacity. 

Conclusion
In conclusion, our findings confirm that there is a sig-
nificant association between poor pregnancy outcomes
and low maternal serum PAPP-A levels. These obser-
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vations indicate that complications appearing at the
late periods of pregnancy may be determined at first
trimester and the early check of IGF system during
early pregnancy has a critical role for the normal pla-
cental development. However, PAPP-A does not have
sufficient reliability to use as an isolated marker for
screening the whole population. Therefore, it will be
helpful for increasing the clinical benefit to use PAPP-
A together with other biochemical and sonographic
markers in the patient population with high risks in
whom gestational problems may recur. 

Conflicts of Interest: No conflicts declared.
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Özet: Metoklopramid ve dimenhidrinat kullanan
gebelerin erken gebelik komplikasyonlar› ve 
perinatal sonuçlar›n›n karfl›laflt›r›lmas›
Amaç: ‹lk trimesterde, bulant›-kusma ve hiperemezis gravidarumun
tedavisinde metoklopramid ve dimenhidrinat yayg›n olarak kullan›l-
maktad›r. Metoklopramid ve dimenhidrinat kullanan gebelerin er-
ken gebelik komplikasyonlar› ve perinatal sonuçlar›n›n karfl›laflt›r›l-
mas› planland›.

Yöntem: Bu retrospektif çal›flma 4 Temmuz 2005 – 27 May›s
2009 tarihleri aras›nda Simav Devlet Hastanesi (Simav/Kütahya)
Kad›n Hastal›klar› ve Do¤um Klini¤inde ilk trimesterde hipere-
mezis gravidarum tan›s› alan 233 gebeden olufltu. Gebeler tedavi-
de metoklopramid veya dimenhidrinat kullan›m›na göre gruplara
ayr›ld›. Çal›flmaya al›nan gebeler, sa¤l›kl› anne ve tekil gebeli¤i
olan gebelerden seçildi.  

Bulgular: Yüz on üç gebe metoklopramid, 120 gebe dimenhidrinat
ile tedavi edildi. Gruplar›n demografik verileri aras›nda istatistiksel
olarak fark yoktu. Spontan düflük oran›, metoklopramid kullanan ge-
belerde %6.2, dimenhidrinat ile tedavi edilen gebelerde %4.2, ölü
do¤um oranlar› %1.8 ve %0.8 olarak bulundu. Düflük do¤um a¤›rl›-
¤› oranlar›, metoklopramid kullanan grupta %8.0, dimenhidrinat kul-
lanan gebe grubunda %5.8, preterm do¤um oranlar› ise %5.3 ve
%5.0 olarak hesapland›.

Sonuç: Metoklopramid ve dimenhidrinat kullanan gebelerin erken
dönem komplikasyonlar› ve perinatal sonuçlar› aras›nda fark olma-
d›¤›n› bulduk.
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Abstract

Objective: Metoclopramide and dimenhydrinate are used common-
ly in the treatment of nausea-emesis and hyperemesis gravidarum
during the first trimester.

Methods: This retrospective study included 233 pregnant women
who were diagnosed as hyperemesis gravidarum during first
trimester between July 4, 2005 and May 27, 2009 at the Clinic of
Obstetrics and Gynecology, Simav State Hospital (Simav,
Kütahya, Turkey). The pregnant women were separated into
groups according to their metoclopramide or dimenhydrinate use.
The pregnant women included in the study were chosen from the
pregnant women who were healthy and had singleton pregnancy.   

Results: While 113 pregnant women were treated by metoclo-
pramide and 120 pregnant women by dimenhydrinate.
Spontaneous abortion was found as 6.2% in the pregnant women
who used metoclopramide and as 4.2% who used dimenhydrinate,
and stillbirth rate was 1.8 and 0.8%, respectively. Low birth
weight rates were 8.0% in metoclopramide group and 5.8% in
dimenhydrinate group, and preterm labor rates were 5.3% and
5.0%, respectively.

Conclusion: We have found that there was no difference between
the pregnant women who used metoclopramide and dimenhydri-
nate in terms of early period complications and perinatal out-
comes.

Keywords: Nausea, emesis, pregnancy, first trimester.
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Introduction
Nausea and emesis are common complaints seen dur-
ing pregnancy. They are seen in approximately 80% of
pregnant women.[1] Hyperemesis gravidum (HG) is
defined as severe nausea and emesis during pregnancy.
Since it is a severe and resistive condition resulting in
ketosis, dehydration and loss of weight, it is differed
from nausea and emesis during regular pregnancy.[2,3]

The frequency of hyperemesis gravidum is between
0.3% and 10% in pregnancies.[4,5]

If not treated, serious complications may arise in
mother due to severe emesis such as dehydration, disor-
der in electrolyte-fluid balance, significant loss of
weight, Wernicke's encephalopathy, renal failure,
hepatic function disorder and secondary depressions.[3,4,6]

Doxylamine, pyridoxine, antihistamines, H1 recep-
tor blockers and phenothiazines are all reliable and
effective drugs for slight, mild and severe nausea and
emesis during pregnancy.[4,7]

In Australia, methoclopramide is the first choice for
hyperemesis gravidarum treatment, and methoclo-
pramide is prescribed to 86% of pregnant women.[8]

Intravenous rehydration and thiamine may be needed
together with antiemetic drugs (doxylamine, metho-
clopramide and chlorpromazine) in the treatment of
hyperemesis gravidarum.[4,9]

In our study, we studied whether there is difference
between early period complications and perinatal out-
comes of pregnant women who were treated with
methoclopramide and dimenhydrinate during first
trimester.

Methods
As the study group, the medical files of 233 pregnant
women were analyzed retrospectively who admitted to
the Clinic of Obstetrics and Gynecology, Simav State
Hospital between July 4, 2005 and May 27, 2009, had
nausea and emesis, could not nourished orally, found
to be positive for ketone in the urine analysis, and
treated by methoclopramide and dimenhydrinate. The
study groups consisted of the pregnant women who
used methoclopramide and dimenhydrinate.

The women who had nausea and emesis during 6-12
weeks of gestation, needed medical treatment and had
singleton intrauterine pregnancy were included in the
study. Since fetal and maternal results would be affected,
those who had kin marriage, habitual abortion, cervical
insufficiency, pregnant women who miscarried voluntar-

ily, molar pregnancies, those who had labor history with
fetal anomaly in their previous pregnancy, those estab-
lished with the diagnosis of preeclampsia, spontaneous
preterm labor risk, hyperthyroidism, gastroenteritis,
hepatitis and urinary tract infection, those who had psy-
chiatric therapy, had an underlying medical disease and
those not married were excluded from the study. The
pregnant women who were included in the study were
not smoking, drinking alcohol or using narcotic drugs.
All pregnant women staying in the hospital were applied
routinely hemogram, biochemical tests, urine analysis,
Hepatitis B virus surface antigen, free T4, TSH and
ultrasound examination. In the ultrasound examination,
singleton pregnancy with positive fetal cardiac activity
between 6 and 12 weeks of gestation according to CRL
was observed. Also, general obstetric ultrasonography
was carried out for major anomaly screening between 20
and 22 weeks of gestation.

Abortion[10] was defined as stillbirth for fetuses under
20 weeks or below 500 g, and intrauterine fetal death[11]

was defined as deliveries after 200 weeks or above 500 g
with no fetal cardiac activity at intrauterine period. Low
birth weight[12] was described as the births below 2500 g
and those born before 37 weeks of gestation were
defined as premature labor.[13] Pregnancy-induced
hypertension[14] was described as the condition for preg-
nant women who have arterial blood pressure at and
above 140/90 mg at 20 weeks of gestation.

Treatment Protocol

The pregnant women hospitalized in the clinic for preg-
nancy nausea-emesis and HG were had rehydration
treatment by 0.9% NaCl and 10% dextrose solution.[3,5,6,9]

Vitamin complex (Bemiks C) was applied by intravenous
administration once a day. Dimenhydrinate and metoclo-
pramide were used in the treatment since they are wide-
ly used in the treatment of nausea and emesis during
pregnancy,[1,3] reliable,[2,4] effective,[7] cost-efficient and eas-
ily accessible. Dimenhydrinate[15,16] 50 mg was adminis-
tered intravenously twice a day and metoclopramide[2,17,18]

5 mg ampoule intravenously four times daily.
The pregnant women were discharged by being pre-

scribed oral tablets of the drugs administered parenteral-
ly to take them at home as 7-10 days treatment.[2]

Statistical Analysis

In the statistical analysis, definitive test, Student-t test,
chi-squared test and Fisher’s exact test were used for the
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comparison of two groups. A p value <0.05 was consid-
ered significant statistically.

Results
The medical files of 233 pregnant women, who were
treated by metoclopramide and dimenhydrinate for
pregnancy nausea-emesis or HG in the first trimester,
were analyzed retrospectively. It was found that 113
pregnant women used metoclopramide and 120 preg-
nant women used dimenhydrinate. There was statistical-
ly no significant difference between two groups in terms
of mean ages of the pregnant women and birth weights
of their babies (Table 1). The rate of spontaneous abor-
tion was 6.2% (n=7) in the group treated by metoclo-
pramide, and 4.2% (n=5) in the group treated by dimen-
hydrinate (p=0.484).  In both groups, spontaneous abor-
tion occurred after 8 weeks of gestation. We found the
rate of intrauterine fetal death (IUFD) as 1.8% (n=2) in
the pregnant women using metoclopramide and as 0.8%
(n=1) in the pregnant women using dimenhydrinate
(p=0.62). Low birth weight was found as 8% (n=9) in the
pregnant women using metoclopramide and as 5.8%
(n=7) in the pregnant women using dimenhydrinate
(p=0.52). The preterm labor rate was 5.3% (n=6) in
those treated by metoclopramide and 5.0% (n=6) in
those treated by dimenhydrinate (p=0.58). Fetal anomaly
rate was 2.7% (n=3) in metoclopramide group and 2.5%
(n=3) in dimenhydrinate group, and there was statistical-
ly no significant difference between the groups (p=0.91).
For both groups, there was no statistical difference
between early period gestational complications and peri-
natal gestational outcomes (Table 2).

Discussion
We have compared early period complications and
perinatal outcomes of two groups consisted of the preg-
nant women having nausea and emesis or diagnosed as
HG and treated either by metoclopramide or dimenhy-
drinate. We have found that there was statistically no
difference between the rates of abortion, intrauterine
death, premature labor, low birth weight, fetal anomaly
and pregnancy-induced hypertensive diseases.

In all pregnant women, abortion rate after 8 weeks
of gestation varies between 3.2% and 6%.[10,19,20] We
have found that there was no statistical difference
between the abortion rates (6.2% and 4.2%) of those
treated by metoclopramide and dimenhydrinate. At the
same time, observing same abortion rate in the general

pregnancy population has made us to consider that both
drugs have no effect on abortion.

In the literature, there are publications reporting that
there is no relationship between HG and IUFD.[21-23] In
two studies carried out, it was reported that there was no
increase in IUFD risk in the pregnant women treated by
metoclopramide.[18,22] In the study published by Matok et
al. in 2009, metoclopramide was used during the first
trimester in 3458 pregnant women and perinatal death
rate was found as 1.5% in those treated by metoclo-
pramide and as 2.2% in the control group. It was report-
ed that metoclopramide did not cause any increase in
perinatal death rate.[18] In our study, we found the IUFD
rate as 1.8% in metoclopramide group and as 0.8% in
dimenhydrinate group. The findings of our study are
similar to other studies and we determined that both
drugs did not cause any change in IUFD rate.

We have found the rate of low birth weight as 8.0%
and 5.8% in metoclopramide and dimenhydrinate
groups, and there was statistically no significant differ-
ence between the groups. There are publications in the
literature providing different findings between low birth
weight and pregnant women having antiemetic treat-
ment.[24,25] In some studies, it has been reported that
antiemetic drugs may cause low birth weight.[2,21,26] In

Table 1. Distribution of maternal age and birth weights.

Metoclopramide Dimenhydrinate p value
n=113 n=120

Maternal age (year) 26.00±5.36 26.25±4.57 0.16*

n=106 n=115

Birth weight (g) 3105.44±470.11 3137.13±581.61 0.332*

*Student t-test

Table 2. Early period gestational complications and perinatal outco-
mes of control and study groups.

Metoclopramide Dimenhydrinate p value
n (%) n (%)

Abortion 7 (6.2) 5 (4.2) 0.484*

Anomaly  3 (2.7) 3 (2.5) 0.91*

IUFD 2 (1.8) 1 (0.8) 0.62†

LBW 9 (8.0) 7 (5.8) 0.52†

Preterm labor 6(5.3) 6 (5.0) 0.58†

Pregnancy-induced 2 (1.8) 2 (1.7) 1†

hypertensive disease

IUFD: Intrauterine fetal death, LBW: Low birth weight. *Fisher’s exact test,  †Chi-
squared test
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another study, it was concluded that there was no
increase in the risk of low birth weight by antiemetic
drugs.[27] In two studies, the relationship between preg-
nant women treated by metoclopramide and control
group not used any drug was analyzed in terms of low
birth weight, and it was concluded that there was no
increase in the risk of low birth weight by metoclo-
pramide.[17,18] However, in the studies of Mullin et al.,
Dodds et al. and Bailit et al., it was reported that HG
caused low birth weight.[6,23,28] In the study of Mullin et
al., it was stated that nausea and emesis of pregnant
women continued even after 27 weeks of gestation.[6]

Dodds et al. included pregnant women whose nausea
and emesis continued up to 24 weeks of gestation into
their study group.[23] In their study, they reported that
low birth weight increased in pregnant women with HG
who gained weight less than 7 kg totally during pregnan-
cy.[23] In our study group, the nausea and emesis of preg-
nant women did not continue after 14 weeks of gesta-
tion. The emesis duration and weight gaining are differ-
ent in the literature[6,27] than our study. In other studies of
the literature, it was reported that HG did not cause low
birth weight.[25,28,29] In our study, we have found that there
was no difference among the groups in terms of the rates
of newborns with low birth weight.

The preterm labor rate was 5.3% in the group treat-
ed by metoclopramide and 5.0% in the group treated by
dimenhydrinate. There was statistically no significant
difference between the groups.

In the literature, there are various data on preterm
labor and the role of HG.[27] Czeizel and Puho[25] and
Klebanoff et al.[29] showed in their studies that preterm
labor risk decreased. Hallak et al.[22] and Depue et al.[30]

reported in their studies that HG had no impact on pre-
mature labor. Dodds et al. reported in their studies on
HG published in 2006 that the preterm labor risk
increased in pregnant women who gained weight less
than 7 kg during pregnancy, but preterm risk did not
increase in pregnant women who gained weight more
than 7 kg.[23] While premature birth rate in pregnants
using metoclopramide for HG treatment during first
trimester was 5.8%, it was found as 6.0% in the control
group who used no drug.[15] Matok et al. found premature
labor rate as 6.3% in metoclopramide group and as 5.9%
in the control group.[18] It was reported that metoclo-
pramide has no impact on premature labor.[15,17,18] In other
publications, it was stated that premature labor risk was
not increased.[29,30] In our study group, there were no
pregnant women who have smoking, alcohol and drug

addiction. Also, it was seen that gestational follow-ups
were made regularly. Although there is no difference
between the groups in terms of preterm labor rate, we
found similar rates compared to other publications in the
literature.[15,17,18,29,30]

Antihistaminic drugs block the receptor in the nausea
center of vestibular system. After histamine 1 receptor is
blocked, the stimulation of nausea center decreases.[31]

Dimenhydrinate is widely used in pregnant women in
North America.[31] By many epidemiological studies, it
was found that dimenhydrinate has no teratogenic
impact on human fetuses.[24] In animal trials carried out
by antihistaminic drugs, it was found that they are ter-
atogenic; however, it was used in the treatment of more
than 200.000 pregnants as of 1950 and reported to be
non-teratogenic on human fetuses. In the same study,
anomaly was observed in 1-3% of the babies of pregnant
women who used antihistaminic drugs.[31] Czeziel and
Vargha reported in their case-control study that there
was no increase in congenital anomalies of fetuses of the
pregnant women who were treated by dimenhydrinate
during their pregnancies.[16] In a large scaled research
study carried out between 2000 and 2004, it was shown
that using antihistaminic drug in the treatment of nausea
and emesis during pregnancy is safe.[32] Metoclopramide
is in group A among the safety categories for pregnan-
cy.[2] Sorensen et al. treated 309 pregnant women with
hyperemesis by metoclopramide during first trimester.
They found fetal anomaly in 5.8% of treated pregnant
women and in 5.2% of control group, and reported that
metoclopramide did not cause any fetal anomaly.[17] In
the research study performed by Matok et al., it was
found that there was no difference between the pregnant
women who used metoclopramide and the control group
in terms of fetal anomaly.[18]

In our study, we did not find any difference between
pregnancy groups treated by metoclopramide and
dimenhydrinate in terms of the rates of pregnancy-
induced hypertensive diseases. The study of Kuru et al.
showed no relationship between HG and pregnancy-
induced hypertensive diseases.[27] In another study, it was
reported that hyperemesis gravidarum seen during the
first trimester slightly increased preeclampsia risk; how-
ever, HG seen during the second trimester had a strong
relationship with placental dysfunction diseases.[33]

Conclusion
It is known that severe complications occur if severe HG
is not treated. Antiemetic drugs are widely used in order



to prevent complications that may appear in mother.
There is no difference between using metoclopramide
and dimenhydrinate during first trimester in terms of
gestational outcomes.

Conflicts of Interest: No conflicts declared.

References
1. Macle L, Varlet MN, Cathébras P. A rare but potentially

severe complication of the first trimester of pregnancy. Rev
Prat 2010;60:759-64.

2. Seehan P. Hyperemesis gravidarum--assessment and man-
agement. Aust Fam Physician 2007;36:698-701.

3. Spiegel DR, Webb K. A case of treatment refractory hypereme-
sis gravidarum in a patient with comorbid anxiety, treated suc-
cessfully with adjunctive gabapentin: a review and the potential
role of neurogastroentereology in understanding its pathogen-
esis and treatment. Innov Clin Neurosci 2012;9: 31-8.

4. Bsat FA, Hoffman DE, Seubert BA E. Comprasion of three
outpatient regimens in the management of nauseas and vom-
iting in pregnancy. J Perinatol 2003;23:531-5.

5. Koren G, Maltepe C. Pre-emptive therapy for severe nausea
and vomiting of pregnancy and hyperemesis gravidarum. J
Obstet Gyneacol 2004;24:530-3.

6. Mullin PM, Ching C, Schoenberg F, MacGibbon K,
Romero R, Goodwin TM, et al. Risk factors, treatments, and
outcomes associated with prolonged hyperemesis gravi-
darum. J Matern Fetal Neonatal Med 2012;25:632-6.

7. Magee LA, Mazzotto P. Koren G. Evidence-based view of
safety and effectiveness of pharmacologic therapy for nausea
and vomiting of pregnancy. Am J Obstet Gynecol
2002;186(5 Suppl Understanding):S256-61.

8. Raymond SH. A survey of prescribing for the management
of nausea and vomiting in pregnancy in Australasia. Aust N
Z J Obstet Gyneacol 2013;53:358-62.

9. Atanackovic G, Navioz Y, Moretti ME, Koren G. The safe-
ty of higher than standard dose of doxylamine-pyridoxine
(Diclectin) for nausea and vomiting of pregnancy. J Clin
Pharmacol 2001;41:842-5.

10. Pasternak B, Svanström A, Hviid A.Ondansetron in preg-
nancy and risk of adverse fetal outcomes. N Engl J Med
2013;368:814-23.

11. Robalo R, Pedroso C, Amaral N, Soares C. Late stillbirth: a
ten year cohort study. Acta Med Port 2013;26:39-42.

12. Jancevska A, Tasic V, Damcevski N, Danilovski D,
Jovanovska V, Gucev Z. Children born small for gestational
age (SGA). Prilozi 2012;33:47-58. 

13. Smith GC, Pell JP. Teenage pregnancy and risk adverse
perinatal outcomes  associated with first and second births:
population based retrospective cohort study. BMJ 2001;323
(7311):476.

14. Stuart JJ, Bairey Merz CN, Berga SL, Miller VM, Ouyang P,
Shufelt CL, et al. Maternal recall of hypertensive disorders in
pregnancy: a systematic review. J Womens Health (Larchmt).
2013 ;22(1):37-47

15. Lee J, Einarson A, Gallo M, Okotore B, Koren G.
Longitudinal change in the treatment of nausea and vomit-

ing of pregnancy in Ontario. Can J Clin Pharmacol 2000;7:
205-8.

16. Czeizel AE,  Vargha P. A case-control study of congenital
abnormality and dimenhydrinate usage during pregnancy.
Arch Gynecol Obstet 2005;271:113-8.

17. Sørensen HT1, Nielsen GL, Christensen K, Tage-Jensen U,
Ekbom A, Baron J. Birth outcome following maternal use of
metoclopramide. The Euromap study group. Br J Clin
Pharmacol 2000;49:264-8.

18. Matok I, Gorodischer R, Koren G, Sheiner E, Wiznitzer A,
Levy A. The safety of metoclopramide use in the first
trimester of pregnancy. N Engl J Med 2009;360:2528-35.

19. Hill LM, Guzick D, Fries J, Hixson J. Fetal loss rate after
ultrasonically documented cardiac activity between 6 and 14
weeks, menstrual age. J Clin Ultrasound 1991;19:221-3.

20. Simpson JL, Mills JL, Holmes LB, Ober CL, Aarons J,
Jovanovic L, et al. Low fetal loss rates after ultrasound-
proved viability in early pregnancy. JAMA 1987;258:2555-7.

21. Weigel MM, Weigel RM. Nausea and vomiting of early preg-
nancy and pregnancy outcome. An epidemiological study. Br.
J Obstet Gynaecol. 1989;96:1304-11.

22. Hallak M, Tsalamandris K, Dombrowski MP, Isada NB,
Pryde PG, Evans MI. Hyperemesis gravidarum. Effects on
fetal outcome. J Reprod Med 1996;41:871-4.

23. Dodds L, Fell DB, Joseph KS, Allen VM, Butler B. Outcomes
of pregnancies complicated with hyperemesis gravidarum.
Obstet Gynecol 2006;107:285-92

24. Leathem AM. Safety and efficacy of antiemetics used to treat
nausea and vomiting  in pregnancy. Clin Pharm 1986;5:660-
8.

25. Czeizel AE, Puho E. Association between severe nausea and
vomiting in pregnancy and lower rate of preterm births.
Paediatr Perinat Epidemiol 2004;18:253-9.

26. Veenendaal MV, van Abeelen AF, Painter RC, van der Post
JA, Roseboom TJ. Consequences of hyperemesis gravidarum
for offspring: a systematic review and meta-analysis. BJOG
2011;118:1302-13.

27. Kuru O, Sen S, Akbay›r O, Goksedef BP, Ozsürmeli M, Attar
E, et al. Outcomes of pregnancies complicated by hypereme-
sis gravidarum. Arch Gynecol Obstet 2012;285:1517-21.

28. Bailit JL. Hyperemesis gravidarum: epidemiologic finding
from a large cohort. Am J Obstet Gynecol 2005;193:811-4.

29. Klebanoff  MA, Koslowe PA, Kaslow R, Rhoads GG.
Epidemiology of vomiting in early pregnancy. Obstet Gynecol
1985;66:612-6.

30. Depue RH, Bernstein L, Ross RK, Judd HL, Henderson BE.
Hyperemesis gravidarum in relation to estradiol levels, preg-
nancy outcome, and other maternal factors: a seroepidemio-
logic study. Am J Obstet Gynecol 1987;156:1137-41.

31. Seto A, Einarson T, Koren G. Pregnancy outcome fallowing
first trimester exposure to an antihistamines: meta-analysis.
Am J Perinatol 1997;14:119-24.

32. Goodwin TM, Poursharif B, Korst LM, MacGibbon KW,
Romero R, Fejzo MS. Secular trends in the treatment of
hyperemesis gravidarum. Am J Perinatol 2008;25:141-7.

33. Bolin M, Åkerud H, Cnattingius S, Stephansson O,
Wikström AK. Hyperemesis gravidarum and risks of placen-
tal dysfunction disorders: a population-based cohort study.
BJOB 2013;120:541-7.

Volume 22 | Issue 3 | December 2014

Early gestational complications and perinatal outcomes & the use of metoclopramide and dimenhydrinate

151



Prediction of small for gestational age neonates in
twin pregnancies by first trimester maternal serum

PAPP-A and free ββ-hCG
Dilek Beker fianl›1, Kaz›m Kartkaya2, Fezan fiahin Mutlu3

1Department of Biochemistry, Ümraniye Training and Research Hospital, Istanbul, Turkey
2Department of Biochemistry, Eskiflehir State Hospital, Eskiflehir, Turkey

3Department of Biostatistics, Faculty of Medicine, Eskiflehir Osmangazi University, Eskiflehir, Turkey

Introduction
The incidence of twin pregnancy is increasing secondary
to delayed childbearing and increased use of assisted
reproductive techniques.[1] Perinatal complication risk is

appreciably increased in multifetal gestations compared
with singletons.[2] Maternal levels of pregnancy associat-
ed plasma protein A (PAPP-A) and free beta-human
chorionic gonadotropin (free β-hCG) measured in first

Özet: ‹kiz gebeliklerde ilk trimester maternal 
serum PAPP-A ve serbest ββ-hCG ile SGA iliflkisi
Amaç: ‹kiz gebeliklerde preterm do¤um ve SGA gibi komplikas-
yonlar ile birinci trimester serum belirteçleri aras›ndaki iliflkinin
belirlenmesi. 

Yöntem: Bu çal›flmada 86 ikiz gebelik yer alm›flt›r. Tüm çal›flma po-
pülasyonu üç alt gruba ayr›lm›flt›r; ileri derece preterm gebelikler
(<32 hafta), preterm gebelikler (≥32 ve <37 hafta) ve term gebelikler
(≥37 hafta). Çal›flma gruplar› aras›nda PAPP-A, serbest β-hCG ve
do¤um kilosu persentili farkl›l›klar› istatistiksel anlaml›l›k yönünden
test edilmifltir. 

Bulgular: Do¤um kilosu persentillerine göre ileri derece preterm-
preterm ve ileri derece preterm-term gruplar› aras›nda istatistiksel
olarak anlaml› fark bulunmufltur (p<0.05). Her bir grup için PAPP-A
ve serbest  β-hCG medyanlar› aras›nda istatistiksel olarak anlaml› fark
bulunmam›flt›r (p>0.05). Beflinci persentilin alt›ndaki PAPP-A düzey-
leri ikiz gebeliklerde düflük do¤um kilosu persentilleri ile iliflkili bu-
lunmufltur (OR=0.968, %95 CI 0.945-0.992, p=0.008). Fakat SGA
bak›m›ndan serbest β-hCG ile anlaml› bir iliflki bulunamam›flt›r. 

Sonuç: ‹kiz gebeliklerde birinci trimester maternal serum PAPP-
A düzeyleri SGA gibi gebelik komplikasyonlar›n›n önceden belir-
lenmesinde kullan›labilir.

Anahtar sözcükler: Preterm, ikiz gebelik, SGA, PAPP-A, serbest
β-hCG.
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Abstract

Objective: To determine the association between first trimester
serum markers and pregnancy complications such as SGA and
preterm delivery in twin pregnancies. 

Methods: The study included 86 multiple pregnancies. Total study
population divided into three study groups as follows: very preterm
pregnancies (<32 weeks), preterm pregnancies (≥32 and <37 weeks)
and term pregnancies (≥37 weeks). PAPP-A, free β-hCG and birth
weight percentile differences between study groups were tested for
statistical significance. 

Results: According to birth weight percentiles, there was statisti-
cally significant difference between very preterm-preterm and
very preterm-term groups (p<0.05). PAPP-A and free β-hCG
medians for each group were not significantly different (p>0.05).
PAPP-A levels  below 5th percentile were associated with low
birth weight percentiles in twin pregnancies (OR=0.968, 95% CI
for OR 0.945-0.992, p=0.008). However, significant association
with free β-hCG was not found regarding SGA. 

Conclusion: First trimester maternal serum PAPP-A can be used
to predict pregnancy complications like SGA in twin pregnan-
cies.

Keywords: Preterm, twin pregnancies, SGA, PAPP-A, free β-
hCG.
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trimester screening have been shown to be associated
with development of pregnancy complications such as
fetal loss, small for gestational age neonate (SGA),
preterm birth or preeclampsia.[3]

Preterm delivery is the most important cause of
neonatal mortality and morbidity. Respiratory distress
syndrome (RDS) and low birth weight (<2500 g) are
very common in infants born before 37 weeks of gesta-
tion. Very low birth weight (<1500 g) is also observed
in some preterm infants. According to data of National
Center for Health Statistics in U.S., 7.2% of all live-
births were low birth weight and 1.3% of all live-births
were very low birth weight.[4]

Similar to second- trimester serum markers, first
trimester free β-hCG and PAPP-A levels are about
twice as high in twins compared with singleton preg-
nancies. In studies of normal twin pregnancies, average
first- trimester free β-hCG levels were 1.86 multiple of
the median (MoM) and PAPP-A levels were 2.10
MoM.[5] Many studies in literature suggest that the
concentrations of first trimester serum markers were
lower in pregnancy complications such as premature
delivery, SGA, and preeclampsia.[6-8]

The adverse outcomes resulting from premature
delivery and SGA impose a considerable burden on
healthcare resources.[9] Therefore, the ability to predict
factors which target patients, at higher risk of develop-
ing an adverse pregnancy outcome, early in pregnancy
would be helpful in the planning of prenatal care.[10]

In this study, our purpose was to determine the
relationship between first trimester serum markers and
pregnancy complications such as SGA and preterm
delivery in twin pregnancies.  

Methods
In our study we retrospectively evaluated the data of 86
multiple pregnancies who admitted to the Biochemistry
Laboratory of Eskiflehir State Hospital to have a first
trimester screening test between 2010 and 2012. We
determined serum levels of free β-hCG and PAPP-A by
IMMULITE 2000 device (Diagnostic Product
Corporation, Los Angeles, CA, USA) of BIO-DPC
company which runs with chemiluminescence method.
Gestational ages of pregnants were between 11 and 13
weeks (11w+0d and 13w+6d). Total study population
was divided into 3 study groups as follows: very preterm

pregnancies (<32 weeks) which includes 14 cases,
preterm pregnancies (≥32 and <37 weeks) which includes
54 cases, and term pregnancies (≥37 weeks) which
includes 18 cases.

Birth weight percentiles of twins were evaluated
according to Fenton TR generated from Babson and
Benda’s growth chart by updating with recent data and
a new format.[11] PAPP-A, free β-hCG and birth weight
percentile differences between study groups were test-
ed for statistical significance. This study was approved
by Ethical Committee of Eskiflehir State Hospital. 

SPSS IBM 20.0 software (SPSS Inc., Chicago, IL,
USA) was used for statistical analysis. Since birth
weight percentile, PAPP-A, and free β-hCG parame-
ters not normally distributed, Kruskal-Wallis one-way
analysis of variance by ranks was used. Median (quar-
tiles) values used as defining statistics. In order to assess
the relationship between PAPP-A, free β-hCG and
SGA, binary logistic regression analysis was used. A p
value less than 0.05 (p<0.05) was considered as statisti-
cally significant.

Results
We found statistically significant difference between
study groups according to birth weight percentiles
(p=0.015). Table 1 shows the comparison of the three
study groups according to birth weight percentiles.
There was statistically significant difference between
very preterm-preterm group and very preterm-term
group (p=0.015, p=0.035). But there was no statistical
difference between preterm-term groups (p=1.000). 

We found that PAPP-A medians and free β-hCG
medians for each group was not significantly different
(p=0.375, p=0.772). PAPP-A and free β-hCG medians
of study groups are presented in Table 2.

The proportion of SGA events was compared
among percentiles of PAPP-A and free β-hCG by bina-
ry logistic regression analysis. PAPP-A levels below 5th

Table 1. Comparison of birth weight percentiles between study groups.

Groups N Medians  Comparisons p value
(Quartiles)

1. Very preterm 14 43 (35-65) 1-2 0.015

2. Preterm 54 24.5 (11.5-40) 1-3 0.035

3. Term 18 24.0 (2.5-42.5) 2-3 1.000
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percentile were associated with low birth weight per-
centiles and PAPP-A levels below 5th percentile caused
1.033 times decrease in birth weight percentiles. Low
first trimester PAPP-A levels were a strong predictor
for SGA in twin gestations (Odds Ratio [OR]=0.968,
95% CI for OR 0.945-0.992, p=0.008). 

On the other hand, free β-hCG association with
birth weight percentiles did not reach a statistically sig-
nificant level at different percentile cut-offs. Free β-
hCG levels below 25th percentile caused 1.017 times
increase in birth weight percentiles (OR=1.017, 0.975-
1.061 p=0.425) and free β-hCG levels above 95th per-
centile caused 1.028 times decrease in birth weight per-
centiles (OR=0.973, 0.942-1.005, p=0.103).

Discussion
Fetuses at risk for neural tube defects or fetal chromoso-
mal abnormalities as well as women at risk for third
trimester obstetric complications can be defined by pre-
natal screening tests. Maternal serum screening decreas-
es fetal mortality and morbidity by early diagnosis and
also helps couples to decide about appropriate delivery
strategies.[12] The week of gestation (i.e. 10-14) used for
first trimester screening is also the optimal time for early
definition of complication risk.[10]

Abnormal fetal growth patterns SGA, and large-for-
gestational age neonate (LGA) are important causes of
perinatal morbidity and mortality. By the use of new
growth charts that include maternal demographic char-
acteristics, the detection rate for SGA is increased. First
trimester PAPP-A and free β-hCG were studied previ-
ously in singleton pregnancies to predict SGA and other
third trimester complications, and results of many stud-
ies demonstrated a positive correlation of PAPP-A and
birth weight.[6-8] However, the association between free
β-hCG and birth weight is not clear.[13] In our study we
found statistically significant difference in study groups
(very preterm- preterm and very preterm-term) accord-
ing to birth weight percentiles (p<0.05). 

Brameld et al. have documented that when PAPP-A
is below the 5th percentile, the risk of preterm birth
increased significantly.[14] Laughon demonstrated that
free β-hCG levels below 25th percentile were associated
with very preterm birth  before 32 weeks of gestation but
not with preterm birth between ≤32 and <37 weeks of
gestation. PAPP-A was associated with a trend in
increased risk of very preterm birth in twin gestations.[15]

In our study we found that PAPP- A and free β-hCG
medians were not significantly different for each group
(very preterm, preterm, term) in twin pregnancies.
When the rates of complications were compared
between different PAPP-A levels, severity of growth
restriction was found highest at the lowest PAPP-A con-
centrations.[16] PAPP-A is a trophoblast-specific protein
regulating release of free IGFs. Control of the IGF func-
tion in early pregnancy may be essential for normal pla-
cental perfusion. Many pregnancy complications such as
premature delivery, SGA, and preeclampsia may be asso-
ciated with protease activity of PAPP-A affecting free
IGF concentrations and poor placental perfusion.[6]

Our findings, like previous reports on singleton preg-
nancies demonstrate that risk of pregnancy complica-
tions such as SGA and premature delivery can be identi-
fied in the first trimester in twin gestations and recom-
mended for further testing and closer surveillance
throughout the rest of their pregnancy. The objective of
this study was to explain the association between first
trimester serum markers and the incidence of pregnancy
complications by comparing the relative incidence at dif-
ferent percentiles of PAPP-A and free β-hCG to define
the likelihood ratio for SGA and preterm delivery at dif-
ferent marker levels. We found that PAPP-A levels
below 5th percentile were associated with 1.033 times
decrease in birth weight percentiles. Low first trimester
PAPP-A levels were a strong predictor for SGA in twin
gestations (OR=0.968, 95% CI for OR 0.945-0.992,
p=0.008). However, free β-hCG association with birth
weight percentiles at different percentile cut-offs did not
reach a statistically significant level.

Conclusion
Since perinatal mortality risk for twins is much higher
than for singleton pregnancies and the great economic
burden associated with mortality and morbidity is
caused by pregnancy complications, defining the real
need for targeting and directing patients in terms of
intensive monitoring and interventions is extremely

Table 2. PAPP-A and free β-hCG results of very preterm, preterm and
term groups.

Groups Very preterm Preterm Term p value
medians  medians  medians  

(Quartiles) (Quartiles) (Quartiles)

PAPP-A 5.2 (3.7-7.7) 6.7 (4.4-9.9) 5.62 (4.03-8.7) 0.375

β-hCG 53.4 (37-84.8) 57.1 (43.3-89) 64.6 (48.1-85.1) 0.772
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important. The results of our study demonstrate that
low first trimester maternal serum PAPP-A was a
strong predictor for SGA in twin gestations and it may
be used as a screening marker for pregnancy complica-
tions like SGA in twin pregnancies.  

Conflicts of Interest: No conflicts declared.
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Analysis of the distribution and the mean values of
nuchal translucency in singleton pregnancies
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Özet: Tekil gebeliklerde ense kal›nl›¤› de¤erlerinin
da¤›l›m› ve ortalamalar›n›n saptanmas›
Amaç: Bu çal›flmada, Manisa ilindeki düflük riskli tekil gebelikler-
de fetal ense kal›nl›¤› (NT) de¤erlerinin da¤›l›m›, ortalama ölçüm-
lerinin de¤erlendirilmesi amaçlanm›flt›r. Ayr›ca NT de¤erleri ile
gebelik haftas›, bafl-popo mesafesi (CRL), parite ve maternal kilo
aras›ndaki iliflkinin de¤erlendirilmesi amaçlanm›flt›r. 

Yöntem: Mart 2013 - Haziran 2014 tarihleri aras›nda, 11-14. ges-
tasyonel hafta taramas› amac› ile perinatoloji poliklini¤ine baflvu-
ran 351 tekil gebelik çal›flmaya al›nd›. Fetal NT, CRL ölçümleri,
gebelik haftas›, maternal kilo, parite özellikleri de¤erlendirildi.
Çal›flmaya dahil edilen 351 olgu, CRL ölçümüne göre 4 gruba ay-
r›ld›: CRL 45-54 mm aras›nda olanlar Grup 1 (n=62), CRL 55-64
mm aras›nda olanlar Grup 2 (n=133), CRL 65-74 mm aras›nda
olanlar Grup 3 (n=115) ve CRL 75-84 mm olanlar Grup 4 (n=41)
olarak belirlendi. Gruplar aras›nda maternal yafl ve NT ortalama-
s› aç›s›ndan karfl›laflt›r›lma yap›ld›. 

Bulgular: Olgular›n ortalama yafl› 28.76±5.51, ortalama gebelik
haftas› 12.29±0.69, ortalama CRL de¤eri 63.69±9.07 mm, ortala-
ma NT de¤eri ise 1.23±0.48 mm olarak tespit edildi. Gruplar ara-
s›nda maternal yafl ve NT ölçümü aç›s›ndan anlaml› fark izlenme-
di (s›ras› ile p=0.817 ve 0.072). Korelasyon analizinde, NT de¤e-
rinin CRL (r=0.232; p=0.001) ve gebelik haftas› (r=0.203;
p=0.001) ile istatistiksel olarak anlaml› derecede iliflkili oldu¤u iz-
lendi. Gravida, parite ve maternal kilo ile NT aras›nda iliflki bu-
lunmad›. 

Sonuç: ‹lk trimester taramas› prenatal tan› aç›s›ndan giderek daha
yayg›nlaflan bir yöntemdir. Fetal NT, bu taraman›n bir parças›d›r.
Fetal NT ölçümü standartlara uygun bir flekilde yap›lmal› ve algo-
ritmalara göre gebeli¤in yönetimi planlanmal›d›r.

Anahtar sözcükler: Ense kal›nl›¤›, bafl popo mesafesi, ilk trimes-
ter tarama.
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Abstract

Objective: In this study, we aimed to evaluate the distribution and
mean values of fetal nuchal translucency (NT) in singleton pregnan-
cies with low risk in Manisa city. It was also aimed to evaluate rela-
tionship between NT values and week of gestation, crown-rump
length (CRL), parity and maternal weight. 

Methods: A total of 351 singleton pregnancy cases who admitted to
our perinatology clinic in between March 2013 and May 2014 for
screening at 11-14 weeks of gestation were included in the study. Fetal
NT, CRL measurements, week of gestation, maternal weight and par-
ity were evaluated. Three hundred and fifty-one cases that were includ-
ed in the study were separated into four groups according to their CRL
measurements: Those with CRL between 45 and 54 mm were deter-
mined as Group 1 (n=62), those with CRL between 55 and 64 mm
were determined as Group 2 (n=133), those with CRL between 65 and
74 mm were determined as Group 3 (n=115), and those with CRL
between 75 and 84 mm were determined as Group 4 (n=41). The
groups were compared in terms of maternal age and mean NT value. 

Results: Mean age of the cases was 28.76±5.51, mean week of gesta-
tion was 12.29±0.69, mean CRL value was 63.69±9.07 mm, and mean
NT value was 1.23±0.48 mm. No significant difference was observed
among the groups in terms of maternal age and NT measurement
(p=0.817 and 0.072, respectively). In the correlation analysis, it was
seen that NT value was significantly correlated with CRL (r=0.232;
p=0.001) and week of gestation (r=0.203; p=0.001) statistically. No rela-
tionship was found between NT and gravida, parity and maternal age. 

Conclusion: First trimester screening is a method becoming more
common in terms of prenatal diagnosis. Fetal NT is a part of this
screening procedure. Fetal NT measurement should be carried out
in accordance with the standards and pregnancy management
should be planned according to the algorithms.

Keywords: Nuchal translucency, crown-rump length, first
trimester screening.
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Introduction
Nuchal translucency (NT) is the subcutaneous fluid col-
lection accumulated in the area between fetal skin and
cervical spines between 11 and 14 weeks of gestation.[1] It
has become a routine for the early diagnosis of chromo-
somal anomalies and other malformations in the screen-
ing at 11-14 weeks.[2] Its size is more significant than its
appearance (with or without septa etc.) in terms of chro-
mosomal anomalies. Fetal NT increase applies to the
cases where it is above 95th percentile (p) according to
the week of gestation. However, no matter what week of
gestation it is, NT values which are 3.5 mm and above
are over 99 p.[3] Fetal NT measurement should be carried
out ideally between 11 and 14 weeks of gestation and
when fetal crown-rump length is between 45 and 84
mm.[2] During the measurement, appropriate magnifica-
tion should be done as fetal head and upper thorax cover
at least 75% of the screen and fetus should be on neutral
position; fetal head should not be on flexion (it causes the
measurement to be 0.4 mm less) and hyperextension (it
causes the measurement to be 0.6 mm much).[4] During
the measurement, the umbilical cord is around the neck
in 5% of the cases, and this may lead to false high results.
In such cases, the cord must be measured from the lower
and upper parts, and their mean values should be taken.[5]

The etiology of fetal NT increase is heterogeneous;
however, every NT increase should not be interpreted
as an anomaly.[4] For instance, 100 fetuses with NT
between 3.5 and 4.4 mm, chromosome anomaly would
be observed in 20 (20%) of them. Two (2.5%) of
remaining 80 fetuses with normal chromosomal struc-
ture would be lost in following weeks (fetal death);
minor structural anomalies would be found in 8 of them
(10%). Remaining 79 fetuses would be resulted in health
live births.[6]

In this study, we aimed to evaluate the distribution
and mean values of fetal nuchal translucency in singleton
pregnancies with low risk in Manisa city. It was also
aimed to evaluate relationship between NT values and
week of gestation, crown-rump length (CRL), parity and
maternal weight.

Methods
A total of 351 singleton pregnancy cases who admitted to
our perinatology clinic in between March 2013 and May
2014 for screening at 11-14 weeks of gestation were
included in the study. The inclusion criteria were deter-
mined as (1) singleton pregnancy, (2) normal fetal kary-

otyping (12 pregnant women who had 1/250 risk of first
trimester screening test and found to have normal kary-
otype by chorionic villus sampling), (3) having no struc-
tural anomaly, and (5) CRL measurement between 45
and 84 mm. All measurements were done by using
Voluson 730 (GE Medical Systems, Milwaukee, WI,
USA) 3.5 MHz abdominal probe. The measurements
were carried out by 2 operators (B.A.Ü. or H.G.P.) who
had professional competency certificate for NT meas-
urement granted by Fetal Maternal Foundation (FMF).
Fetal NT measurement was carried out at sagittal sec-
tion and when fetal head was on neutral position, and by
providing magnification as fetal head and upper thorax
cover 2/3 of the screen. The distinction between fetal
skin and amnion was paid attention. Fetal NT measure-
ment was done by measuring from the thickest area and
interiorly. The study was approved by the local ethical
committee of our university.

Three hundred and fifty-one cases that were includ-
ed in the study were separated into four groups accord-
ing to their CRL measurements: Those with CRL
between 45 and 54 mm were determined as Group 1
(n=62), those with CRL between 55 and 64 mm were
determined as Group 2 (n=133), those with CRL
between 65 and 74 mm were determined as Group 3
(n=115), and those with CRL between 75 and 84 mm
were determined as Group 4 (n=41). The groups were
compared in terms of maternal age and mean NT value.

The results were evaluated by SPSS v.20 (SPSS Inc.,
Chicago, IL, USA). The data obtained were expressed as
mean ± standard deviation. The general characteristics
of the patients included in the study were evaluated by
definitive statistics and their mean, median and lower-
upper limit values were determined. The data analyzed
in 4 different groups according to CRL measurement
were evaluated by multiple variance ANOVA test.
Correlation analysis was used to determine the relation-
ship between NT and other parameters. The value
p<0.05 was considered statistically significant.

Results
Mean age of the cases was 28.76±5.51, mean week of
gestation was 12.29±0.69, mean CRL value was
63.69±9.07 mm, and mean NT value was 1.23±0.48 mm
(Table 1). The mean maternal age and NT value were
as follow: 28.37±5.29 and 1.06±0.43 mm for the cases in
Group 1 (n=62); 28.49±5.94 and 1.15±0.53 mm for the
cases in Group 2 (n=133); 28.50±5.63 and 1.33±0.42 mm
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for the cases in Group 3 (n=115); 29.71±4.61 and
1.40±0.40 mm for the cases in Group 4 (n=41), respec-
tively. No significant difference was observed among the
groups in terms of maternal age and NT measurement
(p=0.817 and 0.072, respectively) (Table 2, Fig. 1). In
the correlation analysis, it was seen that NT value was
significantly correlated with CRL (r=0.232; p=0.001) and
week of gestation (r=0.203; p=0.001) statistically. No
relationship was found between NT and gravida, parity
and maternal age (Table 3).  

Discussion
The physiopathological mechanisms causing fetal NT
increase are heterogeneous.[3,7] When all genetically nor-
mal fetuses are taken into consideration, it is found that
NT increase is %5.[7] In 1% of all pregnancies, NT is
above 99 p (>3.5 mm). In our study, NT was over 99 p in

0.85% (n=3) of the cases. In all three cases, karyotype
analysis, detailed ultrasound and fetal echocardiography
results were normal. All three cases were resulted in live
birth.

Cardiovascular malformations which affect cardiac
and major vessels, congestion at head-neck region,
changes in the structure of extracellular matrix (ECM)
and failure in lymphatic drainage are the mechanisms
most commonly suggested for NT increase.[8-11] Most of
the proteins forming ECM structure are coded by 13th,
18th and 21st chromosomes. This explains the NT
increase in fetuses with chromosomal anomalies.[7] Also,
the changes in ECM structure may be the reason of NT
increase accompanying various genetic syndromes (i.e.
achondrogenesis type II, achondroplasia, Zellweger syn-
drome). The failure of lymphatic drainage is the most
common physiopathological mechanism. Turner syn-
drome, Noonan syndrome and congenital lymphedema
are associated with increased NT together with
hypoplastic lymphatic canal.[7,12-14] In congenital neuro-
muscular diseases such as fetal akinesia deformation
sequence, myotonic dystrophy and spinal muscular
atrophia, the lymphatic drainage corrupted due to
decreased fetal movements may cause increased NT.[15]

Apart from that, genetic fetal anemias [α thalassemia,
Blackfan-Diamond anemia, Fanconi anemia etc.] may be
presented by increased NT.[7] The pathologies that cause
fetal NT increase are given in Table 4.

Table 1. Definitive statistical data of the patients who undergone
screening at 11-14 weeks of gestation.

Mean±SD Median Lower-upper limit

Maternal age 28.76±5.51 29 16.0-43.0
Gravida 2.32±1.12 2 0-6
Parity 0.87±0.87 1 0-4
Abortion 0.46±0.79 0 0-4
CRL (mm) 63.69±9.07 63.5 46.6-83.8
NT (mm) 1.23±0.48 1.15 0.20-5.01
Week of gestation 12.29±0.69 12 11-14
Maternal weight (kg) 66.44±12.35 64 45.0-116.0

CRL: crown-rump length; NT: nuchal translucency; SD: standard deviation.

Table 2. Mean maternal age and NT values according to CRL 
groups.

CRL range  Maternal age  CRL NT 
(mm) (mean±SD) (mean±SD) (mean±SD)

45-54 (Group 1) 28.37±5.29 51.56±2.71 1.06±0.43

55-64 (Group 2) 28.49±5.94 60.44±2.56 1.15±0.53

65-74 (Group 3) 28.50±5.63 70.21±2.64 1.33±0.42

75-84 (Group 4) 29.71±4.61 78.52±2.04 1.40±0.40

CRL: crown-rump length; NT: nuchal translucency; SD: standard deviation.

Table 3. The relationship of NT measurement with CRL, week of ge-
station, maternal weight and parity (correlation analysis).

NT CRL WG G P Maternal weight

r 0.232 0.203 0.036 0.060 0.018

p 0.001* 0.001* 0.512 0.275 0.763

*Statistically significant. CRL: crown-rump length; G: gravida; WG: week of ges-
tation; NT: nuchal translucency; P: parity.

Fig. 1. NT distribution according to CRL groups (1= 45-54 mm; 2=
55-64 mm; 3= 65-74 mm; 4= 75-84 mm). CRL: crown-
rump length; NT: nuchal translucency.
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In our study, the mean week for NT measurement
was found as 12.29±0.69 (median: 12) weeks. The first
trimester screening should be done at 11-12 weeks ide-
ally.[7] As gestational age increases, the rate to detect
trisomy decreases together with biochemical markers.[7]

On the other hand, evaluation of fetal anatomy
becomes more successful as weeks pass; however, it
becomes difficult to find fetus at a suitable position for
NT measurement after 13 weeks.[7] At 12-13 weeks,
about 96-98% of the fetuses can be evaluated anatom-
ically.[4,16] By these data, 12 weeks are considered as the
most appropriate week for the evaluation. We found
mean NT value as 1.23±0.48 mm (median: 1.15 mm).
In a study carried out in Taiwan, mean NT was found
as 1.56 mm.[17] Fetal NT displays ethnical and racial
difference except the week of gestation.

If fetal NT measurement is between 95 and 99 p (2.5
and 3.5 mm), the family should be informed about chro-
mosomal anomaly risk and karyotype analysis should be
done when requested. According to the result of double
test, patient should be managed in terms of case kary-
otype analysis based on specific risk. Also, detailed ultra-
sonography should be planned between 11-14 weeks and
20-24 weeks. If NT measurement is above 99 p (3.5
mm), karyotype should certainly be recommended
regardless of the result of double test. This is because the
contribution of biochemical characteristics is minimal if
NT is above 3.5 mm. Moreover, if NT is above 4 mm,
double test has no additional contribution to the man-
agement of double test.[18] If common edema and
hydrops develop on further weeks in fetuses with normal
karyotype analysis, such cases should be analyzed in
terms of perinatal infection and genetic syndromes. The

family should be informed about perinatal risk which is
10%. Also, neurodevelopmental disorders can be seen in
3-5% of these babies.[19]

Conclusion
In conclusion, first trimester screening is a method
becoming more common in terms of prenatal diagno-
sis. Fetal NT is a part of this screening procedure.
Fetal NT measurement should be carried out in accor-
dance with the standards and pregnancy management
should be planned according to the algorithms. 

Conflicts of Interest: No conflicts declared.
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Özet: ‹kiz gebeliklerde koryon ve 
amniyon tiplerinin da¤›l›m›
Amaç: Birinci trimester rutin taramalar›nda ikiz gebeliklerdeki
koryon ve amniyon kesesi tiplerinin da¤›l›m›n›n saptanmas› ve
bunlar›n gebeli¤in do¤al veya yard›mc› üreme tekni¤i kökenli ol-
mas› ile ilgisinin araflt›r›lmas› amaçland›. 

Yöntem: Rutin birinci trimester taramas› s›ras›nda incelenen ikiz
gebelikler retrospektif olarak de¤erlendirmeye al›nd›. ‹kizler do¤al
ve yard›mc› üreme tekni¤i (YÜT) sonucu elde edilmifl olmalar›na
göre grupland›r›ld›. YÜT-do¤al gebelik olma durumlar› bilinme-
yen ve koryon-amniyon bilgileri eksik veya flüpheli olgular de¤er-
lendirme d›fl› b›rak›ld›. Sonografik koryonisite ay›r›m›nda klasik
lambda ve T belirtilerinin varl›¤› esas al›nd›. Amniyon zar›n›n fe-
tüsler aras›nda hiç gözlenememesi monoamniyotik ikizlik olarak
tan›mland›. 

Bulgular: On dört y›ll›k süreçte toplam 286 ikiz gebelik olgusu
de¤erlendirilmeye uygun bulundu. Ortalama anne yafl› 30.47±5.07
y›l, sonografinin yap›ld›¤› ortalama gebelik haftas› 12.23±0.70 haf-
ta idi. Tüm ikizlerin %83.2’sinde çift, %16.7’sinde tek plasenta
varl›¤› saptand›. ‹kiz gebeliklerin %54.5’i (n=156) YÜT gebeli¤i,
%45.5’i ise do¤al gebelikti. Do¤al ikizlerin %67.7’si diamniyotik
dikoryonik, %27.7’si diamniyotik monokoryonik ve %4.6’s› mo-
noamniyotik monokoryonik iken, YÜT ikizlerinin %96.2’si diam-
niyotik dikoryonik, %3.2’si diamniyotik monokoryonik ve %0.6’s›
monoamniyotik monokoryonik olarak belirlendi. YÜT ikizleri ile
do¤al ikizlerin koryonisite da¤›l›mlar› aras›nda istatistiksel anlam-
l› farkl›l›k bulundu¤u saptand› (p<0.05). 

Sonuç: Do¤al ikizlerde monokoryonik yap›ya daha fazla rastlan-
maktad›r. Bu gebeliklerin takiplerinde erken ve do¤ru tan› mono-
koryonik plasentasyon ile ilgili sorunlara yine erken ve do¤ru yak-
lafl›lmas›na temel oluflturabilir.

Anahtar sözcükler: ‹kiz, yard›mc› üreme teknikleri, koryon, am-
niyon, ilk trimester ultrasonografi.
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Abstract

Objective: Our aim was to determine the distribution of chorion and
amnion sac types in twin pregnancies during the routine screening
procedures during the first trimester, and to investigate their relevance
with pregnancy being natural or by assisted reproductive technology. 

Methods: Twin pregnancies analyzed during routine first trimester
screening were evaluated retrospectively. The twins were grouped
according to their conception types which are natural birth and by
assisted reproductive technologies (ART). The cases which have
missing or suspicious information about chorion-amnion types and
with unknown conditions for pregnancies whether they were by ART
or naturally were excluded from the study. In the sonographic chori-
onicity distinction, the presence of classic lambda and T signs was
considered. The unavailability of amniotic membrane among fetuses
was defined as monoamniotic twin. 

Results: During 14 years, 286 twin pregnancies were considered as
appropriate cases to analyze. Mean maternal age was 30.47±5.07 years,
and mean week of gestation during sonography was 12.23±0.70.
Double placentas were found in 83.2% of all pregnant women, and sin-
gle placenta in 16.7% of all pregnant women. While 54.5% (n=156) of
twin pregnancies were ART pregnancies, 45.5% of them were natural
pregnancies. It was determined that 67.7% of natural twins were
diamniotic dichorionic, 27.7% of them were diamniotic monochorion-
ic and 4.6% of them were monoamniotic monochorionic while 96.2%
of ART pregnancies were diamniotic dichorionic, 3.2% of them were
diamniotic monochorionic and 0.6% of them were monoamniotic
monochorionic. There was statistically significant difference between
ART twins and natural twins in terms of chorionicity distributions
(p<0.05). 

Conclusion: Monochorionic structure is observed more frequently
in natural twins. In the follow-up of these pregnancies, early and
accurate diagnosis may be the basis of early and accurate approach
for the issues related with monochorionic placentation.

Keywords: Twin, assisted reproductive technologies, chorion,
amnion, first trimester ultrasonography.



Introduction
It is important to present what type chorion does twin
pregnancies during early pregnancy periods due to
pregnancy follow-up and increase possibility of some
unique fetal risks according to chorion type.[1-9]

According to the limited number of studies in the liter-
ature, chorion structure in natural twin pregnancies is
roughly tend to be 2/3 dichorionic and 1/3 monochori-
onic.[4,5,10-13] In IVF pregnancies, generally, there is a
lower rate for observing monochorionic twins.[4,12]

In this study, we aimed to find out the distribution
of chorion and amnion types in twin pregnancies and
to research whether this distribution changes when
pregnancy is of natural type or by assisted reproductive
technology (ART).   

Methods
Natural and ART pregnancies that undergone first
trimester ultrasonography screening between March
2000 and July 2014 were evaluated retrospectively. The
cases which have missing our suspicious information
about chorion-amnion types and with unknown condi-
tions for pregnancies whether they were by ART or nat-
urally were excluded from the study.

Chorion types were determined according to the
presence or unavailability of chorionic tissue reaching up
to membrane base between twins in the ultrasonography
carried out between 11 and 13 weeks of gestation.

Observation of tissue presence among membranes was
defined as dichorionic placentation type which was
“lambda (λ) sign or twin peak sign” and the unavailabil-
ity of tissue among membrane was defined as mono-
chorionic type placentation which was “T sign”. In other
words, the straight angle created by the intersection
between inter-twin membrane and outer edge is defined
as “T sign”. Also, the image of chorion layer lying as a
wedge towards inter-twin membrane is seen in the shape
of lambda with a curved appearance (Fig. 1).[13,14]

Unavailability of a membrane dividing twins is a criteri-
on for monoamniotic pregnancy.

Ultrasonographic evaluations were carried out trans-
abdominally or transvaginally by 2/5 mHz and 7/9 mHz
probes (Voluson 730 Expert TM; GE Healthcare,
Milwaukee, WI, USA and Philips HDI 4000 ultrasound
system; Philips Medical Systems, Best, Netherlands).

Statistical analyses were carried out by using free
PSPP statistical software (Plaff B, Darrington J. GNU
PSPP. Version 0.7.8. 2011. Free Software Foundation,
Boston, MA, USA). Statistical significance level was
defined as p<0.05.

Results
Totally 286 twin pregnancy cases were evaluated. Mean
maternal age was 30.47±5.07 years. Mean week of gesta-
tion of mothers was 1.60±1.13 and mean parity was
1.36±0.80. Mean week of gestation for evaluating chori-
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Fig. 1. (a) T sign: The straight angle created by the intersection between inter-twin membrane and outer edge (arrow). (b) Lambda
sign: The reverse lambda shape of the chorion layer lying as a wedge towards inter-twin membrane.

a b



on type was 12.23±0.70, and mean CRL measurement
was found as 61.61±10.51 mm. ART was applied in
54.5% (n=156) of the twin pregnancies included in the
study. IVF was applied to 90.4% (n=141) of ART cases
and ovulation induction was applied only to 9.6% (n=15)
of them. Generally, 83.2% of twins were diamniotic
dichorionic, 14.3% of them were diamniotic monochori-
onic, and 2.4% of them were monoamniotic monochori-
onic. It was determined that 67.7% of natural twins were
diamniotic dichorionic, 27.7% of them were diamniotic
monochorionic and 4.6% of them were monoamniotic
monochorionic while 96.2% of ART pregnancies were
diamniotic dichorionic, 3.2% of them were diamniotic
monochorionic and 0.6% of them were monoamniotic
monochorionic (Fig. 2). While monochorionic placenta-
tion was 3.8% in ART twins, it was in 32.3% in natural
twins. Monochorionic placentation was observed 9 times
higher in natural pregnancies which were statistically sig-
nificant. When ART and natural twins were evaluated in
terms of chorionicity, statistically significant difference
was observed in their distributions (p<0.05). When ART
sub-groups were analyzed, it was seen that 95.7% of IVF
cases were diamniotic dichorionic, 35.1% of them were
diamniotic monochorionic, and 0.7% of them were
monoamniotic monochorionic while all twin cases who

undergone only ovulation induction were diamniotic
dichorionic. Distribution of chorion number displayed
statistically no significant difference in ART sub-groups.

Discussion
Amnion and chorion types in twin development are
determined according to the timing of zygote
division/separation. Two embryos with 2 different
chorions, amnions and placentas (diamniotic dichorion-
ic) appear if zygote division occurs between 1st and 3rd
days of morula phase which is a division before internal
cell group and any difference appear. If zygote division
occurs between 4th and 8th days of blastocyst phase after
the development of internal cell group, 2 embryos with
1 placenta and 1 chorion but 2 different amnions
(diamniotic monochorionic) appear by the division at
early blastocyst phase. If division of implanted blastocyst
occurs after embryonic disk is formed between 8th and
13th days, monoamniotic monochorionic pregnancy
develops since amnion is already developed.[15] Many fac-
tors have been researched in the studies where the con-
ditions of being dizygotic or monozygotic were analyzed
rather than the mechanism for being dichorionic or
monochorionic; however, no mechanism has been dis-
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Fig. 2. Chorionicity distribution in natural and ART twins.
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covered so far.[16-30] In family studies, the possibility of
babies to be dizygotic in dizygotic mothers (1/58) was
found to be 2 times higher than in dizygotic fathers
(1/116).[16] Therefore, in genetic researches carried on
dizygotic twin pregnancies in which it was believed that
genetic factors are mainly responsible, genetic mutations
such as PPRAG (peroxisome proliferator-activated
receptor gamma) at chromosome 3p25 and GDF6 which
are significant in fertility and ovary function were con-
sidered as responsible.[17,18] The possibility to be dizygot-
ic twin increases by maternal age and parity.[19-21] The
possibility which is 1.3% during first pregnancy increas-
es to 2.7% in 4th pregnancy.[19] It has been asserted that
oral contraceptive and folic acid use affects dizygotic
twin formation.[22] Since our study did not question ART
pregnancies in this regard, we could not differentiate the
factors influencing the distribution in our series.

There have been various studies suggesting that
many environmental factors may affect the monochori-
onic twin formation mechanics due to monozygote
rather than genetics. It was shown that parity and mater-
nal age had no effect on monozygote frequency in
monochorionic twin formation.[23] Factors such as ovary
stimulation by gonadotropins, zoster manipulation, arti-
ficial incision on zona pellucida by ICSI/AH and blas-
tomere herniation existence on such incision location,
blastomere transfer, zona pellucida hardening by long-
term culture, culture environment being sub-optimal
and embryonic culture environment were considered to
be responsible as monozygote formation mechanisms in
ART cases.[24-30]

In a clinical study where IVF patients undergone
ovary stimulation by conventional IVF and
gonadotropin were compared, it was found that
monozygotic twin rate was 2 times higher in patients
who had ovary stimulation. It was thought that the
gonadotropin-induced changes in the structure of zona
pellucida were responsible for the increase in this
rate.[24] According to the responsible mechanism, weak
points are formed during the zona pellucida hardening
by ovulation induction and blastocysts are herniated
from these points and thus twins are formed.[24] Also in
this study, it was highlighted that embryo transfer
combination on 5th day by the changes in the structure
of zona pellucida may be responsible for the increase in
the rate of monozygote.[24] With a similar mechanism,
monozygotic twin may develop by artificial incision of
zona pellucida by ICSI/AH and as a result of blas-

tomere herniation from this incision.[25,26] Embryo
transfer timing (5-day-old embryo) was found as a risk
factor independent from ICSI/AH in terms of
monozygote development risk.[26] Since there will be
monozygote development in case that division occurs
between 4th and 8th days, day 5 embryo transfer does
not cause division but the formation of monozygote in
case of division.[26] Monozygote formation rate was also
found high in blastocyst embryo transfers where no
manipulation is applied.[27,28] According to another
hypothesis, internal cell mass which is more sensitive
to culture environment undergoes apoptosis and caus-
es monozygote development by creating bipolar inter-
nal cell mass.[29] It was also highlighted that extended
time in culture environment, culture content and envi-
ronment, and related laboratory experience may also
have an impact on monozygote development risk.[30] It
was, however, shown that freezing procedure does not
have any impact on monozygote rate.[31]

In a multi-centered epidemiological study carried out
in Turkey on approximately 70,000 live births, twin
delivery prevalence was found as 18.6/1000 and it was
found that ART was applied to 75% of them.[32]

Determining chorion type in twins during early gesta-
tional period is significant for follow-up of twin preg-
nancy and maternal health indirectly. Fetal complica-
tions specific to the type are observed more frequently
according to the chorion type.[1-9] In a recent meta-analy-
sis carried out according to the chorion type, it was
shown that the risk of causing death of a fetus due to the
death of other fetus is 5 times higher in monochorionic
cases than dichorionic cases.[6] Similarly, in studies car-
ried out on twins in Turkey, general perinatal mortality
rate was found as 107/1000 and delivery chance without
any loss as 85%, and no difference was observed between
natural and ART pregnancies in terms of fetal neonatal
mortalities.[7,8] In another study performed in Turkey,
perinatal mortality was 6% in dichorionic cases and 14%
higher in monochorionic cases according to chorion
type in twin pregnancies.[9]

Due to the reasons mentioned above, as recommend-
ed in the guide which is known as the RCOG (The
Royal College of Obstetricians and Gynaecologists)
study, it is significant to define amnion and chorion types
in multiple pregnancies during early gestational periods
as much as possible.[33] We aimed to minimize future
confusions arising out of chorion number by carrying



out our research during routine screening period
between 11 and 14 weeks of gestation.

In a twin study, independent from being natural or
IVF, 29% of the twins were reported as monochorionic
and 71% of them were reported as dichorionic.[4] In cases
in another study, chorion distribution was found as 72%
dichorionic and 28% monochorionic in natural twin
pregnancies while it was 96% dichorionic and 4% mono-
chorionic in IVF cases.[5] In the studies carried out in
Turkey, dichorionic twin rate was reported between
64% and 85% and monochorionic twin rate was report-
ed between 15% and 36% independent from being nat-
ural or IVF.[9-11]

About one third of natural twins in our study were
found in monochorionic type while this rate was about
4% in ART twins.

In another study which consisted of mostly twin
pregnancies (72%) and analyzed chorion type distribu-
tion in multiple pregnancies, the rate of monochorionic
cases was 28.2% in natural multiple pregnancies and
5.4% in ART multiple pregnancies (5% in ART
twins).[12] In another leading study which presented early
period lambda sign in the technique for determining
chorion type ultrasonographically, it was reported that
22% of twin pregnancies were generally in monochori-
onic type.[13] The results obtained in our study have
revealed very similar rates. In our study, monochorionic
type was statistically and significantly at higher rates in
natural twins than ART twins.

As clearly shown in current studies, determining
chorion type at an early period is very significant in
terms of maternal and fetal health and follow-up.
Although this study in which the chorion distribution in
twins is represented according to natural and IVF preg-
nancies has different rates than the literature, it is con-
firmed that monochorionic type generally tends to be
seen more in natural twin pregnancy.

Conclusion
Natural twins and ART twins are different in terms of
chorion distributions. As a result, monochorionic pla-
centation and monoamniotic amnion structure are seen
more in natural twins than ART twins. Determining
chorion and amnion distribution during early periods in
particularly natural twins will help to plan more accurate
follow-up in such twin pregnancies. 

Conflicts of Interest: No conflicts declared.
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Early term labors: approach principles at 
37-39 weeks of gestation

Mekin Sezik 
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Duration of Physiological Gestation
Gestational duration in human beings varies signifi-
cantly, even it is determined as of ovulation. In a recent
research, 125 singleton pregnancies were monitored by
close follow-up of various hormonal markers and mean
duration for term labors from ovulation up to delivery
was determined as 268±9 days (38 weeks and 2 days). In
the same study, mean period for term labors as of last
menstrual period and implantation was found as
285±13 and 269±9 days, respectively.[1] Also, it was
shown that the deliveries of one woman occurred at
same gestational age.[1] Therefore, it can be considered
that each pregnancy probably has a “programmed”

duration being affected significantly by maternal fac-
tors.

Classically, it was thought that fetus “maturated” and
“appropriate time” had come for delivery after 37 weeks
of gestation. However, it has been shown in the recent
years that carrying out delivery before its “programmed”
period due to medical or non-medical reasons had some
risks, and it has been brought up the idea for discussion
that fetal maturity is reached as of 37 weeks of gestation.
To this respect, the period covering 37+0/7 up to 38+6/7
weeks of gestation was defined as “early term”.[2] It is
known that about 20% of the singleton and live births
without any complication (18% in North Carolina Early

Özet: Erken term do¤umlar: 37-39. haftalarda
yaklafl›m prensipleri
Fetal matüritenin 37. gebelik haftas› itibari ile sa¤land›¤› fikrinin
tart›flmaya aç›lmas› ile 37+0/7 ila 38+6/7 gebelik haftalar›n› kapsa-
yan dönem “erken term” olarak isimlendirilmifltir. Erken term dö-
nemde do¤an bebeklerde, morbidite ve mortalite oranlar› 39-40.
haftalarda do¤anlara göre daha fazlad›r. Ayr›ca, erken termde do-
¤anlar›n erken çocukluk ve genç eriflkinlik dönemlerinde de mor-
talite oranlar› artabilir. Bunlara dayanarak, 37-39. haftalarda t›bbi
dayana¤› olmayan do¤um indüksiyonu veya sezaryen do¤umlardan
kaç›n›lmal›d›r. Baz› komplikasyonlar›n varl›¤›nda ise gebeli¤in de-
vam›; kanama, uterin rüptür, ölü do¤um ve benzeri ciddi riskleri
art›rabildi¤inden 39 hafta öncesinde do¤umun planlan›p gerçek-
lefltirilmesi yerinde olabilir. Mevcut derlemede bu durumlar›n
önemlileri tart›fl›lm›flt›r
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Abstract

By bringing up the idea for discussion that fetal maturity is reached
as of 37 weeks of gestation, the period covering 37+0/7 up to 38+6/7
weeks of gestation was defined as “early term”. Morbidity and mor-
tality rates are higher in infants born at early term than those born
at 39-40 weeks of gestation. The mortality rates of those born at
early term may also increase at early childhood and young adult-
hood. In this regard, labor induction or cesarean labor without any
medical foundation at 37-39 weeks of gestation should be avoided.
Since maintaining pregnancy in the presence of some complications
may increase serious risks such as bleeding, uterine rupture, still-
birth or similar risks, it may be appropriate to plan and carry out the
labor before 39 weeks of gestation. In the current review, the signif-
icant ones of such cases have been discussed.

Keywords: Near term pregnancy, clinical management.



Pregnancy Study; median duration of gestation is 262
days) occurs at 37-39 weeks of gestation.[1]

Short-term Outcomes in Early Term Labors
Morbidity and mortality rates are higher in infants
born at early term than those born at 39-40 weeks of
gestation.[3,4] In an analysis covering 16 hospitals, it was
seen that 26,199 (34.6%) out of 75,625 labors were
early term and 49,426 (65.4%) of them were term
labors. While morbidity and mortality rates were high-
er in infants born at early term than those born at 39-
41 weeks of gestation, difference was observed among
the hospitals in terms of approaches and rates.[3]

The change in newborn morbidity rates according
to the week of gestation in 264 health pregnancies
without any additional problem except spontaneous
preterm labor are seen in Fig. 1.[5] It was calculated that
neonatal morbidity decreased 23% in the newborns for
each 1 week of gestation proceeding between 32 and 39
weeks of gestation.[5,6] The change of different neonatal
morbidity categories according to the delivery week in
the same study[5] was summarized in Fig. 2. It is
observed that the rate of neonatal hyperbilirubinemia
at 37 weeks of gestation is similar to the rate at 35
weeks of gestation (about 20%) (Fig. 2).

When deliveries at 39 week of gestation are taken as
reference, the mortality rate in babies born at 37 and 38
weeks of gestation increases 1.9 (confidence interval:
1.8-2.0) and 1.2 (confidence interval: 1.2-1.3) times,
respectively.[7] While newborn mortality rate at 39 and
40 weeks of gestation is 0.8 per thousand, it is 1.7 per
thousand at 37 weeks of gestation and 1.0 per thousand
at 38 weeks of gestation.[7]

Long-term Outcomes in Early Term Labors
It was shown that the mortality rates of those born at
early term increase at early childhood (between 1- and
5-year-old) and young adulthood (between 18- and 36-
year-old) periods.[8] In a wide study analyzing Swedish
civil registries (683,837 singleton live births between
1973 and 1979), it was found that the mortality rates of
those born at early term increased at neonatal (2.2
times), post-neonatal (1.7 times), early childhood (1.3
times) and young adulthood (1.1 times) periods com-
pared to those born at 39-42 weeks of gestation.[8] A sig-
nificant number of deaths at young adulthood (between
18- and 36-year-old) of those born at early term were

associated with congenital cardiovascular malformations
and diabetes. Maternal diabetes causes preterm birth
and long-term risk of diabetes in fetus. Also, it is known
that congenital malformations are associated with
preterm labor. Therefore, the reason of the slight
increase in mortality risk between 18- and 36-year-old
may not be due to “early term labors”. However, such
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Fig. 1. Combined neonatal results according to the week of gestati-
on[5] (Adapted from ‘Bastek JA, Sammel MD, Paré E, Srinivas
SK, Posencheg MA, Elovitz MA. Adverse neonatal outcomes:
examining the risks between preterm, late preterm, and term
infants. Am J Obstet Gynecol 2008;199: 367.e1-8.’ with kind
permission from Elsevier; license no.: 3327541308429).

Fig. 2. The frequency of different neonatal results according to the
week of gestation[5] (Adapted from ‘Bastek JA, Sammel MD,
Paré E, Srinivas SK, Posencheg MA, Elovitz MA. Adverse neo-
natal outcomes: examining the risks between preterm, late
preterm, and term infants. Am J Obstet Gynecol 2008;199:
367.e1-8.’ with kind permission from Elsevier; license no.:
3327541308429). 



findings indicate that early term labors may have long-
term risks even indirectly.

The long-term impacts of early term labors may not
be limited with the increase of mortality rate. In a wide
epidemiologic study (United Kingdom Millennium
Cohort Study, n=7650), it was shown that the education
success of 5-year-old children born at early term was
lower.[9] While “excellent level of success” in the evalua-
tion scale was 45% In the children born at full term (39-
41 weeks), this rate was found as 41% in those born at
37-38 weeks. The authors emphasize that the risk is sig-
nificant and “real” although the impact of early term
labors is minor compared to other risk factors (risk rate:
1.05; confidence interval: 1.00-1.11).[9] It was reported in
the 17-year formative study carried out in Australia
(West Australia Gestational Cohort Study, n=2900) that
the risk for having behavioral problems during child-
hood and even adolescent periods in babies born within
37 weeks of gestation increased independently of many
factors compared to those born at 39 weeks of gestation
and later (probability ratio: 1.43; confidence interval:
1.02-2.01).[10] A similar impact was not shown for those
born at 38 weeks (probability rate: 1.00; confidence
interval: 0.77-1.30).[10]

These new data support increase in morbidity and
mortality in short- and long-term in those born at early
term.[7-11] In addition, it is thought that considering 37
and probably 38 weeks of gestation as “term” may
cause undesired impacts in the mid- and long-term in
terms of the child’s mental health. In this regard, it is
recommended to avoid labor induction or cesarean
labor without any medical foundation at 37-39 weeks
of gestation.[7]

Medically Indicated Early Term Labors 
In case of a series of maternal, fetal and placental com-
plications, carrying out the labor at early term may be
necessary. It is required to customize labor decision and
to balance current risks with undesired impacts associat-
ed with early term labor.[11,12] In other words, there must
be one or more “medical foundation” in order to carry
out the delivery before 39 weeks of gestation.

Despite this fact, it is considered that the labor
induction is used in practice at a rate more than expect-
ed. Therefore, “medical foundation” is relatively an
obscure term. Current data indicate that the terms
such as “medical foundation” or “medical indication”
may be abused as a “tool” to induce labor before its

physiological timing. For instance, one fourth of preg-
nancies in the USA is induced before the labor.[13,14] And
two third of them are stated as “term inductions”.[13]

Also, the inductions particularly after 37 weeks of ges-
tation tend to increase over the years (Fig. 3).[13] It was
seen that the induction rates as five-year periods
increased constantly in deliveries over 37 weeks of ges-
tation (Fig. 3).[13] Again, according to the USA
National Life Statistics 2010, induction rates at and
above 37 weeks of gestation reached to 25% in 2005
which were about 10% in 1990.[14] It is calculated that
about 8-10% of early term labors are elective which
means that they are secondary to the induction without
being based on any medical or obstetric indication.[15]

Consequently, it should be aimed to decrease early
term induction and labor rates considered to be unnec-
essarily high without putting the health of mother and
baby at risk in the presence of various gestational com-
plications. To do so, it is significant to determine, know
and apply the evidence-based medical indications of
labors at early term. Indeed, carrying out delivery earli-
er in certain circumstances may be suggested for “opti-
mal” results. Below, the significant ones of such circum-
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Fig. 3. Percentage changes in labor induction rate between 1990
and 2005 in the USA[13] (Adapted from ‘Chauhan SP,
Ananth CV. Induction of labor in the United States: a criti-
cal appraisal of appropriateness and reducibility. Semin Pe-
rinatol 2012;36:336-43’ with kind permission from Else-
vier; license no.: 3327560675878).
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stances are given briefly as subtopics and recommenda-
tions are summarized in Table 1.

Multiple Pregnancies

In monochorionic diamniotic (MCDA) twin pregnan-
cies, the risk of sudden infant death becomes clear after
34 weeks of gestation. Sudden transfusion and hypoten-
sive attacks secondary to vascular anastomoses in the pla-
centa are accounted for such losses. Based on these data,
it is recommended to plan delivery in MCDA twins at
34-37 weeks of gestation. It is considered that the best
week of gestation for delivery in non-complicated
dichorionic twin pregnancies is 38 weeks of gesta-
tion.[12,16] Death of one twin causes a complication situa-
tion to follow up. The loss of a twin in monochorionic
pregnancies is excluded from this review study.
However, it is agreed that it can be waited until 37 weeks
of gestation in dichorionic pregnancies.[16]

Late-Onset Mild Gestational 

Hypertension/Preeclampsia 

It was shown in these cases that labor induction at 37
weeks of gestation may decrease maternal complications
without increasing cesarean section rate or newborn
complications.[17,18] As seen in Table 2, maternal morbid-
ity is decreased for almost 30% by induction at early
term. Also by this approach, it was found that there was
no increase in neonatal morbidity (Table 2).
Consequently, current data indicate that labor should
not be delayed in gestational hypertension/preeclampsia
at 37 weeks of gestation and later. However, in the pres-
ence of the following conditions, it will not be appropri-
ate to wait for 37 weeks of gestation: (1) Severe hyper-
tension, (2) preterm labor or membrane rupture, (3)
vaginal bleeding, (4) corruption of fetal well-being (fetal
growth retardation and/or oligohydramnios, variable/
late decelerations, loss of end diastolic flow or reverse
flow, biophysics score ≤6).[18]

Fetal Growth Retardation (FGR)

Late-onset fetal growth retardation seems to be
responsible for 50% of stillbirths unpredicted at term.
There is a delicate balance in the presence of fetal
growth retardation. Fetal growth retardation and the
approach on this matter is out of the scope of this
study; however, if fetal growth continues and Doppler

parameters are normal, close follow-up and continua-
tion of pregnancy are recommended. If fetal growth
stops and there are abnormal Doppler findings, deliv-
ery should be considered. In singleton pregnancies, it
is recommended to plan delivery at 38-39 weeks after
close follow-up.[12] In some resources, it is stated that
the delivery should be carried out at 37-38 weeks of

Table 1. Gestational complications for which medically indicated ear-
ly labor is recommended and suggested weeks of gestation.

Complication Suggested week 
of gestation*

Oligohydramnios 36-37

Maternal chronic hypertension
Not requiring antihypertensive treatment 38-39
Under control by antihypertensive treatment 37-39
Hard to control by antihypertensive treatment 36-37
Gestational hypertension 37-38 

Preeclampsia
Severe 34
Mild 37

Diabetes + pregnancy (pregestational)
Well-controlled >39
Vascular involvement 37-39
Could not be controlled 34-39 (customize)

Gestational diabetes
Well-controlled by diet or Usually >38 
pharmacological treatment (customize)

Could not be controlled 34-39 (customize)

Multiple pregnancy
Dichorionic diamniotic (no additional complication) 38
Monochorionic diamniotic (no additional complication) 34-37
Death of single twin Delivery if >34-36
Monochorionic monoamniotic 32-34
Dichorionic diamniotic + selective IUGR 36-37
Dichorionic diamniotic + selective IUGR + abnormal 32-34 

Doppler or maternal complication
Monochorionic diamniotic + selective IUGR 32-34

Fetal growth retardation, IUGR (singleton pregnancy)
No additional complication/finding 38-39
Additional complication/finding available (abnormal 34-37
Doppler or Oligohydramnios or maternal complication) 
Fetall wellness at risk Emergency delivery

Placenta previa 36-37

Placenta accreta/increta/percreta 34-35

Previous cesarean history
2 times 38
3 or more 37
Vertical (upper segment classical) incision 36-37

Previous myomectomy history 37-38 (customize)

Unexplained stillbirth history >39 (customize)

Current fetal congenital anomaly 34-39 (customize)

*Within the week specified according to last menstrual period (i.e. 36-37 weeks:
within 36+0/7 - 37+6/7). IUGR: intrauterine growth retardation



gestation.[19] A simplified algorithm for fetal growth
retardation has been provided in Fig. 4.

Previous Cesarean History

In pregnancies which undergone more than two
cesarean sections (repeating cesarean), waiting for 39
weeks of gestation may increase maternal complication
rates depending on emergency cesarean section. In a
recent and wide (n=6435) research,[20] it was shown that
waiting for 39 weeks of gestation in those with 2 previ-
ous cesarean section increased maternal morbidity 3
times; however, no difference was found in perinatal
results. Based on these findings, planned cesarean sec-
tion is recommended at 38 weeks of gestation for those
having 2 previous cesarean sections and at 37 weeks of

gestation for those having 3 or more cesarean sec-
tions.[20]

Vertical Incision or Myomectomy History

Uterine rupture risk is between 1 and 12% in pregnancies
which had vertical (classical) uterine incision in previous
cesarean section.[21] The rupture includes serious risks
such as maternal hypovolemic shock, stillbirth and fetal
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Table 2. The comparison of induction and waiting approaches at early
term period in late-onset mild gestational hypertension/ pree-
clampsia cases in terms of maternal and neonatal outcomes.[18]

Result Waiting Induction RR 
n=379 n=377 (%95 CI) 

>36 36+0/7

Total maternal morbidity 164 (%44) 117 (%31) 0.71 
(0.59-0.86) 

HELLP syndrome 11 (%3) 4 (%1) 

Pulmonary edema 2 (%1) - 

Abruptio placentae - -

Eclampsia - - 

Maternal intense care 14 (%4) 6 (%2) 

Cesarean section 72 (%19) 54 (%14) 0.75 
(0.55-1.04) 

Total neonatal morbidity* 32 (%8) 24 (%6) 

Perinatal death* - -

5-minute Apgar <7* 9 (%2) 7 (%2) 

Cord pH <7* 19 (%6) 9 (%3) 

NICU need* 8 (%2) 10 (%3) 

Respiratory distress syndrome* 1 (%0.25) 1 (%0.25) 

*No significant difference. CI: confidence interval; HELLP: hemolysis, elevated liver
enzmes, low platelets; NICU: neonatal intense care unit; RR: risk rate (Adapted
from ‘Sibai BM. Management of late preterm and early-term pregnancies compli-
cated by mild gestational hypertension/pre-eclampsia. Semin Perinatol 2011;35:
292-6.’ with kind permission from Elsevier; license no.: 3334170176756). 

Fig. 4. Basic approach for fetal growth retardation (AI: amniotic in-
dex, BPS: biophysics score; IUGR: intrauterine growth retar-
dation; MCA: middle cerebral artery; NST: non-stress test;
UA: umbilical artery).

Table 3. The comparison between maternal and neonatal morbidity rates in women with type 1 diabetes and gestational diabetes and those
having normal glucose tolerance.[22]

Type 1 DM (%) Non-DM (%) p GDM (%) Non-GDM (%) p
(n=5089) (n=1,260,207) value (n=10,525) (n=1,249,772) value

Preeclampsia 9.7 2.0 < 0.05 5.9 2.6 < 0.001 

Delivery at <37 21.0 5.1 < 0.05 8.6 5.0 < 0.001 

RDS 1.0 0.2 < 0.05 0.3 0.2 N.D. 

LGA 31.0 3.6 < 0.05 15.1 3.6 < 0.001 

Erb’s palsy 2.1 0.25 < 0.05 0.7 0.2 < 0.001 

Stillbirth 1.5 0.3 < 0.05 0.4 0.3 N.D. 

DM: diabetes mellitus; GDM: gestational diabetes; LGA: large-for-gestational age (>90 percentile); N.D.: statistically no difference; RDS: respiratory distress syndrome (Adapted
from ‘Catalano PM, Sacks DA. Timing of indicated late preterm and early-term birth in chronic medical complications: diabetes. Semin Perinatol 2011;35:297-301.’ with kind
permission from Elsevier; license no.: 3332390119905).



hypoxy-acidosis. Therefore, cesarean section is recom-
mended at 36-37 weeks of gestation for those having ver-
tical incision. Due to similar reasons, carrying out deliv-
ery at 37-38 weeks of gestation can be recommended in
case of pregnancies in uterus with myomectomy.[12,21]

Maternal Diabetes

The timing of delivery in diabetic pregnancies is con-
troversial and the risks for fetal loss, macrosomia and
labor trauma may increase by “waiting” (Table 3).
Early term labor is not recommended for those who
are under good glycemic control by diet or pharmaco-
logical treatment and those found to have fetal weight
below 90 percentile.[22] In other case, early term labor
may be planned by considering maternal and fetal con-
ditions (Table 1).

Placenta Previa and Accreta

The rates of emergency bleeding according to the
week of gestation in placenta previa are given in Table
4.[23] In a decision analysis study[23] considering the
severity of bleeding associated with previa, delivery at
36-37 weeks of gestation is recommended in non-com-
plicated previa. In accreta cases established with ante-
natal diagnosis, the rate of the risk for serious bleeding
and emergency surgery is 44% even at 36 weeks of ges-
tation;[24] therefore, it may be recommended to plan
delivery at 34-35 weeks of gestation following antena-
tal corticosteroid application.

Stillbirth History

Fetal losses at third trimester are a critical issue for
family and physician. Also, there is a recurrence risk
from 2 up to 10 times (totally 1-6%).

However, it is considered that carrying out delivery
before 39 weeks of gestation does not help to prevent
recurrent stillbirth or other complications if other
indications do not exist under appropriate follow-up.[25]

Yet, family and physician have significant anxiety in
stillbirth case. In this case, it may be considered to plan
delivery at 38 weeks of gestation.[25]

Fetal Anomalies

There is a fetal anomaly in 2-3% of all pregnancies.
However, in many fetal anomalies, changing the time of
delivery does not help; on the contrary, it will cause

additional problems. Yet, “customized approach” should
be adopted in the light of antenatal consultations prefer-
ably for each case (i.e. pediatric cardiology or brain sur-
gery).[26] Delivery may be planned at early term in the
presence of progressive fetal organ damage, fetal com-
plication risk (i.e. intracranial hemorrhage at vein of
Galen aneurysmal malformation) or additional maternal
complication.[12,26] Although it is rare, delivery should be
planned in case of “mirror syndrome”.

Conclusion
Short- and long-term mortality and morbidity rates
increase in those born at early term (37-39 weeks of
gestation). To this respect, planning delivery without
medical indication at early term will not be an appro-
priate approach. Since maintaining pregnancy in the
presence of some complications may increase serious
risks such as bleeding, uterine rupture, stillbirth or
similar risks, it may be appropriate to plan and carry
out the labor before 39 weeks of gestation (Table 1).
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Introduction
Pancreatobiliary diseases are seen relatively rare during
pregnancy. Gallstone prevalence during pregnancy is
about 3.3-12.2%.[1-3] Physiological changes occurring
during pregnancy tends to increase the gallstone forma-

tion. Since choledocholithiasis seen during this period
causes cholangitis and gallstone pancreatitis or both and
may lead to serious fatal results for mother and fetus, it
should be treated.[4] However, there are various difficul-
ties in choledocholithiasis treatment during pregnancy.

Özet: Gebelikte koledokolitiyazis nedeniyle ERCP
uygulamas›n›n sonuçlar› ve güvenilirli¤i: Olgu
sunumu ve literatürün gözden geçirilmesi
Amaç: Gebelik koledok tafllar›n›n geliflimi için önemli bir risk fak-
törüdür. Gebelikte karfl›lafl›lan koledokolitiyazis ve neden olabile-
ce¤i pankreatit ve kolanjit, hem anne hem fetüs için ciddi morbi-
dite ve mortalite nedeni olabilece¤inden, mutlaka tedavi edilmeli-
dir. Bu makalede, koledokolitiyazis nedeniyle endoskopik retrog-
rad kolanjiyopankreatografi (ERCP) uygulanan bir gebede ERCP
uygulamas›n›n sonuçlar› ve güvenilirli¤i sunulmufltur.

Olgu: Yirmi bir yafl›nda, gravidas› 3 yaflayan› 2 olan hasta, 21. ge-
belik haftas›nda bulant›, kusma ve s›rt a¤r›s› flikayeti ile baflvurdu.
Yap›lan tetkikler sonras› koledokolitiyazis tan›s› konuldu. ERCP
uygulanan hasta sorunsuz bir gebelik sonras› miad›nda sa¤l›kl› bir
bebek do¤urdu.

Sonuç: Gebelikte koledokolitiyazis tedavisinde do¤ru endikasyon-
larda ve uygun önlemler al›nmas› flart›yla ERCP ilk tercih edilecek
prosedürdür. Floroskopi s›ras›nda verilen iyonize radyasyonun
mümkün oldu¤unca düflük dozda ve k›sa süreli verilerek fetüs üze-
rindeki olas› zararl› etkileri azalt›lmal›d›r. 

Anahtar sözcükler: Gebelik, koledokolitiyazis, floroskopi.
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Abstract

Objective: Pregnancy is an important risk factor for growth of
choledochal stones. Since choledocholithiasis encountered during
pregnancy, which is also a possible cause of pancreatitis and cholan-
gitis, may be the reason for serious morbidity and mortality both for
the mother and the fetus, it should be treated. In this article, the
results and reliability of endoscopic retrograde cholangiopancreatog-
raphy (ERCP) application on a pregnant woman to whom ERPC is
applied because of choledocholithiasis are presented.

Case: Patient who was 21 years old, giving two living births of three
gravidas, applied in her 21 weeks of gestation with the complaints of
nausea, vomiting and backache. After examinations, she was diag-
nosed as choledocholithiasis. The ERCP applied patient has delivered
a healthy baby at term following a pregnancy with no problems.

Conclusion: ERCP is the first procedure that will be preferred in the
treatment of choledocholithiasis in pregnancy with the right indica-
tions provided that proper precautions have been taken. Possible
harmful effects of ionized radiation on fetus during fluoroscopy
should be minimalized by giving in short periods and low doses.

Keywords: Pregnancy, choledocholithiasis, fluoroscopy.
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The first option for gallstone treatment in non-pregnant
women is surgical treatment. On the other hand, with
additional problems such as general anesthesia being
applied to patients during surgery at pregnancy and
applying T-tube after choledochal exploration, surgery
during pregnancy is not the first treatment option any-
more. High fetal loss rates have been reported in the lit-
erature due to open cholecystectomy and choledochal
examination during pregnancy.[5,6] ERCP can be carried
out safely during pregnancy providing that proper pre-
cautions are taken with right indications. However,
there is a limited number of data in the literature and
most of them are case reports.

In this study, we have presented the role and reliabil-
ity of ERCP applied to a pregnant woman diagnosed as
choledocholithiasis by reviewing the current literature
data. 

Case Report
Patient who was 21 years old, giving two living births of
three gravidas, applied in her 21 weeks of gestation with
the complaints of nausea, vomiting and back pain. In the
physical examination, there were apparent jaundice in
scleras and sensitivity in right bottom quadrant. In the
obstetric ultrasonography, fetus with normal anatomy at
21 weeks of gestation coherent with last menstrual peri-
od was observed.  The results obtained by laboratorial
evaluation were as follows: hemoglobin:12.7 g/dL,
hematocrit: 37.1%, thrombocyte: 246 10^3/uL, TSH:
1.73 uIU/mL, AST: 152 U/L, ALT: 169 U/L, ALP: 418
U/L, LDH: 393 U/L, GGT: 34 U/L, total bilirubin: 2.2
mg/dL, indirect bilirubin: 0.98 mg/dL, direct bilirubin:
1.22 mg/dL. It was observed in the abdominal ultra-
sonography that liver size was within normal limits and
gallbladder wall thickness and size were normal. There
were sediment and milimetric stone echoes indicating
interluminal leveling. Proximal choledochus was 19 mm
and it was observed as wider than normal. No stone was
found in the observable lumen. Slight dilatation was
observed in intrahepatic bile ducts. The patient was
established with choledocholithiasis diagnosis after these
examinations, and ERCP was planned. For that purpose,
the region was covered with protective apron in order to
protect fetus in the operating room and it was entered to
the second part of duodenum by videoduodenoscopy
device (Olympus EVIS Exera TJF160VR; Olympus
Medical Systems Corp., Tokyo, Japan) after premedica-

tion by propofol. Ampulla region was in normal view
when observed. Choledochus was canalized selectively.
Choledochal intrahepatic bile ducts showed apparent
dilatation in cholangiogram. Multiple stones were
observed in choledochus. After the sphincterotomy,
stones in choledoctus were moved by balloon and wiped
to duodenum. No complication occurred during the
procedure and it was observed in the follow-ups of the
patient that nausea and vomiting complaints and jaun-
dice in scleras regressed, and it was seen in the laborato-
ry examinations that AST, ALT and bilirubin values
returned to normal levels. No problem was observed in
the antenatal examinations of the patient, and she deliv-
ered a healthy 4200 g male baby at term by cesarean sec-
tion. No complication occurred in the postpartum fol-
low-ups and the patient was discharged in health condi-
tion on second postoperative day.

Discussion
Endoscopic retrograde cholangiopancreatography
(ERCP) is one of the main non-surgical procedures
applied in the treatment for choledochal stones and
gallstone pancreatitis. Since it has low rate of mortali-
ty and morbidity theoretically, ERCP is the first
method to prefer in the treatment of cholangitis and
pancreatitis due to choledocholithiasis during preg-
nancy. On the other hand, there are some limitations
for applying ERCP. Endoscopic procedure and risks
should be accepted by pregnant woman first. Also,
ERCP indication should be established precisely, and
it is significant to know at what trimester it will be
done and at which position will she be during the pro-
cedure. Another significant factor limiting to carry out
ERCP is that the ERCP is carried out in company with
fluoroscopy, and therefore fetus is exposed to ionized
radiation during the procedure.

The traditional treatment of choledocholithiasis is
surgery. Due to the preterm labor and miscarriage found
after surgical treatment, the treatment in pregnant
women has been done conservatively. For example, fetal
loss was reported in 5 out of 9 cases who underwent
cholecystectomy and choledochus examinations. On the
other hand, no increase was observed in the complica-
tion rates of cases who underwent laparoscopic sur-
gery.[5,6] In the study performed on 213 cases by Lachman
et al., it was reported that laparoscopic cholecystectomy
can be done safely during pregnancy.[7]
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Using ERPC for removing symptomatic gallstones
in the bile duct during pregnancy provides conven-
ience.[8] However, as we mentioned above, the damage
of ionized radiation on fetus is the major problem.
IUGR, preterm labor, miscarriage, fetal malforma-
tions, fetal death, and childhood cancers were reported
associated with the ionized radiation exposed during
ERCP. Fetal damage associated with the radiation
depends on the dose of radiation and the week of ges-
tation. Due to this concern, there are many studies
focused on fetal ionized radiation exposure by ERCP
during pregnancy and on the fetal impacts of radiation.
The study of Tham et al. found that 3.2 minutes of flu-
oroscopy and 301 mRad fetal radiation exposure dur-
ing ERCP were safe for mother and fetus.[9] Although
some studies reported that using lead vest decreases
fetal exposure, it has not been proved in practice.[10]

While ACOG states that possible risks associated with
radiation depend on radiation doses used at and above
5 Rad, it is recommended in diagnostic procedures
during pregnancy to use ultrasonography and other
imaging methods not including ionized radiation
instead of those including ionized radiation.[11]

The study of Axelrad et al. suggests using fluoro-
scopic imaging methods by videoendoscopic system
instead of using spot radiography.[12] As it has been stat-
ed in many studies, it is possible to remove stones even
in a single application by using fluoroscopy for a very
short period. Llach et al. applied sphincterotomy by
using ultrasonography in the first case and by no imag-
ing method at second cases.[13] The studies in the liter-
ature show that ERCP is a procedure applied safely
even without fluoroscopy.[14,15] Yet, there are no suffi-
cient studies in this field. However, in the study of
Jamidar et al., pancreatitis was reported only in one
patient, spontaneous abortion only in one patient and
neonatal death only in one patient.[2] The study of
García-Cano et al. from Spain was carried on a wide
series of cases and the applications were performed in
company with limited amount of flouroscopy. Lead
vest was also used in these cases. In conclusion, no
complication was observed in any of these pregnant
women and all pregnancies reached to the term with-
out any problem.[16] In a case report in Turkey, ERCP
was carried out with the help of magnetic resonance
cholangiopancreatography (MRCP), and the proce-
dure for removing endoscopic stones and cleaning bile
duct were carried out without any fluoroscopy.[17]

When we compare MRCP and conventional cholan-
giography during pregnancy, we see that the most sig-
nificant and only advantage of cholangiography is the
possibility of real-time imaging. When we review the
literature, we can see that the techniques such as biliary
ductal cannulation together with ultrasound and
echoultrasonography have been used recently in order
to avoid fluoroscopy during ERCP.[18,19]

Conclusion
ERCP is the first procedure that will be preferred in
the treatment of choledocholithiasis in pregnancy with
the right indications provided that proper precautions
have been taken. It is a safe and effective technique
during pregnancy. However, there are some limita-
tions such as fetal ionized radiation exposure. Non-
invasive techniques such as MR and ultrasonography
can also be referred. Possible harmful effects of ionized
radiation on fetus during fluoroscopy should be mini-
malized by giving in short periods and low doses. 
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Possible adverse impacts such as congenital malforma-
tions and childhood cancers of fetuses that may be
caused by hair dye use during pregnancy have been
debated for long years. Ames et al. found in 1975 for the
first time that some hair dye contents created mutagenic
impact on Salmonella typhimurium mutant Ta 1538
strain.[1] Also, in many studies performed in these years,
it was shown that chromosome and chromatid aberra-
tions occurred in the mammalian cell culture exposed to
hair dyes.[2-4] Teratology studies carried out on the rats
followed these studies in 1976 and 1977. 

The study titled as “Teratology and percutaneous
toxicity studies on hair dyes” was conducted in 1976, and
the study titled as “Dominant lethal mutagenicity study
on hair dyes” was conducted in 1977. In vivo effects of
hair dyes which were presented to be active mutageni-
cally by in vitro tests were investigated in these stud-
ies.[5,6] In the first study, 12 different hair dyes were
applied to 12 white New Zealand rabbits for investigat-
ing the systemic toxicity of dyes and to 20 pregnant
Charles River CD rats for investigating teratological
effects on 1, 4, 7, 10, 13, 16 and 19 days of gestation.
Hair dyes were applied topically 2 times a week for 13
weeks as described.[4] Three of hair dyes were applied
directly and other 9 of them were applied in the rate of
1:1 as usual by mixing with 6% hydrogen peroxide just
before the use. In the teratology study, it was observed
that a no change occurred in any significant soft tissue or
skeletal system. In the percutaneous toxicity study, 25
tissue samples taken from each subject were analyzed

and no histomorphological change was observed. Also
urine samples were analyzed and no staining was
observed in the urine. In the dominant lethal mutageni-
ty study, 11 different types of hair dye were applied
intraperitoneally to male Charles River CD rats 3 times
a week for 8 weeks in 20 mg/kg doses.[6] Then, within 2
weeks, they were copulated with female rats.[6] At the end
of this study, no increase was seen in fetal loss after
implantation. 

These studies were followed by many other studies
carried out on animals.  In the study of Picciano et al.
carried out in 1983 and 1984, analyzed 4-chlororesorci-
nol, m-phenylenediamine, pyrogallol, 6-chloro-4-nitro-
2-aminophenol, o-chloro-paraphenylen-diamine and
N-phenyl-paraphenylen-diamine were analyzed terato-
logically and no embryotoxic/fetal toxic impact was
found.[7,8] The dose and frequency of hair dye applied in
these studies are incredibly higher than the dose of hair
dye applied in human topically once a month. However,
based on the animal studies, it may be an assertive
approach to a degree claiming that hair dyes have no ter-
atogenic impact in human pregnancy. Prospectively
investigating the potential teratogenic impact of hair
dyes on human may cause some ethic problems. 

Therefore, in order to investigate the fetal impacts of
exposure to hair dye, case-controlled retrospective stud-
ies based on interview method were conducted. In order
to shed some light on this matter, reproductive results of
hairdressers were analyzed as the profession group
which expose to the hair dyes most. In 2002, Rylander et
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al. followed up 3706 hairdressers, who were living in
Sweden, for 25 years (1973-1994) and compared their
6960 babies with 3462 women and their 6629 babies.[9]

When compared with the control group of hairdressers,
the authors found that they only delivered SGA (small
for gestational age) babies (OR: 1.5, p=0.004). The term
SGA used in this study was defined according to the
standard table, where birth records in Sweden between
1985 and 1989 were investigated and birth weights were
reported according to the weeks of gestation, and it was
used to describe the fetuses with intrauterine growth
restriction. Also the newborns with low birth weights (<
2500 g) and preterm labor rates (<37 weeks) were com-
pared between the groups. While there was no differ-
ence between the groups in terms of preterm labor rates,
the incidence of the babies with low birth weight in hair-
dresser group was higher although it was not statistical-
ly significant (4.5% vs. 4.1%, OR:1,2, 95% CI: 1.0-1.05,
p>0.05). It was reported that major malformations were
observed more in the babies of hairdressers (2.8% vs.
2.1%, OR:1.3, p=0.01). However, no major anomaly was
found specific to the case group. Although the risk to
deliver SGA baby was higher in the group which had
perm and hair spray more, this difference was not statis-
tically significant. By this study, it is brought to the mind
that hair dye may cause fetal impacts not only by being
absorbed through the scalp and hair cuticle but also
inhalation. Therefore, many respected authorities rec-
ommend following precautions when dying hairs: If pos-
sible, it should be waited for the second trimester for
dying hair; it should be done in a well-ventilated envi-
ronment; if individual applies the hair, then she should
use gloves; the dye should not be kept too long in the
hair, and the hair should be rinsed well after dying. Also,
it is recommended to use rather semi-permanent dyes or
balayage-type superficial chemicals or henna which is
completely herbal.[10,11]

It has been proved that many substances in the hair
dyes may pass to the systemic circulation from the skin
in human and may exhibit carcinogen effects in labora-
tory animals.[12-14] With the warnings by US Food and
Drug Administration (FDA), 4-chloro-m-phenylenedi-
amine, 2,4-toluenediamine, 2-nitro-p-phenylenedi-
amine, 4-amino-2-nitrophenol (4-MMPD) were
removed from the hair dyes especially after 1980s.[15]

Being effective as of December 1st, 2006, the European
Union banned to use 22 chemical substances to use in

hair dyes. Hair dyes used today and the chemical sub-
stances included are shown in Table 1. The contents of
hair dyes vary according to the dye type (Table 1).

The effects of temporary and semi-permanent dyes
on hair are different than the effects of permanent dyes.
The coloring molecule in temporary and semi-perma-
nent dyes deposits on hair cuticle while it penetrates into
the cortex of hair shaft in permanent dyes. Permanent
hair dyes require to be used with an auxiliary substance
such as hydrogen peroxide in order to reach the cortex.
Hydrogen peroxide causes hair cuticle to expand, dis-
rupts natural melanine pigment of the hair and enables
dye to reach the cortex and causes pigmentation by oxi-
dation.[16] Therefore, oxidative damage occurring in hair
is quite distinct in permanent dyes. The damage is high-
er especially when dark color (dark brown, black) hair
dyes are used. As the indication of oxidative damage, sci-
entific evidences have been seen reporting that the inci-
dence of malignancies such as bladder cancer, breast can-
cer, some brain tumors and lymphoma increases in
adults by using dark color hair dyes.[16,17] The studies car-
ried out on this matter are generally based on hospital
records or patient interviews. On the other hand, these
are the retrospective studies conducted on small popula-
tions. Therefore, no strong evidences are presented by
study results sufficient to establish cause and effect rela-
tionship. The strongest evidence between hair dye use
and malignancy was particularly found for the follicular
sub-type of non-Hodgkin lymphoma (NHL). This risk
especially becomes clear when the period for using dark
color dyes increase (>15 years).[18] Thus, it is recommend-
ed to those who personally have NHL history or who

Table 1. Hair dyes and chemical substances included.[15]

Temporary dye Azine derivatives

Thiazine derivatives

Indo amines

Triphenylmethane

Nitroanilines

Semi-permanent dye Nitroanilines

Nitrophenylenediamines

Azo derivatives

Anthraquinone

Permanent dye Para-phenylenediamide

Para-toluylenediamine

Modified para-diamines

Ortho- or para-aminophenol
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have first degree relative with NHL history to be careful
since using hair dye increases the cumulative risk. On the
other hand, it is also recommended to apply petroleum-
based cream to scalp before dye application and to
reduce the period for keeping dye on hair about 25% in
order to decrease the absorption of the hair dye.[15]

However, there has been no study carried out on the
effects of such recommendations for decreasing NHL
incidence.

After presenting the relationship between hair dyes
and malignancy risk in adults, it has been investigated if
there are any carcinogen effects during adulthood in
terms of fetus when hair dyes are used during pregnan-
cy. The studies carried out on this matter are the retro-
spective case-controlled studies and it has been present-
ed in three out of four studies that there is an association
between maternal hair dye use and childhood cancers. In
the study of McCall et al. carried out in 2005, it was
shown that there is a relationship between maternal hair
dye use and neuroblastomas seen during childhood peri-
od. The authors showed that using hair dye during preg-
nancy including one month before the pregnancy has
increased the neuroblastoma risk during childhood peri-
od (OR 1.6, 95% CI: 1.2–2.22).[19] In another study, it
was reported that the incidence rate for brain tumors
increased in the children of women who used hair dyes
manufactured after 1980.[20] The authors in this study
asserted that women should stay away hair dyes during
pregnancy period due to the possible carcinogenic
effects on fetus. Finally, Chen at al. reported in their
case-controlled study that the incidence rate of tumors
in male children of women who start to use hair dye one
month before pregnancy increases, and hair dye use
continued during breast-feeding increases the incidence
rate of germ cell tumors in female children (OR 1.5,
95% CI:1.0–2.2).[21] In their case-controlled study car-
ried out in 1994, Bunin et al. found no relationship
between maternal hair dye use and astrocytic glioma and
primitive neuroectodermal brain tumors during child-
hood.[22]

In brief, even though cause and effect relation has
not been revealed clearly between hair dye use during
pregnancy and childhood tumors, it is recommended in
obstetric practice to share current scientific data with
pregnant women.[15]

Throughout the history, the hair has been consid-
ered as the symbol of beauty, attraction and femininity.

Particularly during recent years, the desire to keep the
youngness for a long time has gained importance among
the societies. On the other hand, maternal age has
increased gradually due to widespread career-centered
life styles of women. According to the studies, the rate of
using hair dyes in women varies between 66 and 74%.[23]

Therefore, it is evident that the number of women who
desire to dye their hairs during pregnancy will increase.

In light of the data provided above, it seems that the
reliability of using hair dye during pregnancy has still
been controversial in terms of both teratological and
carcinogenic effects, and it will be a rational approach to
recommend avoiding frequent and long applications as
much as possible.

Conflicts of Interest: No conflicts declared.
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Abdominal gunshot wound in a pregnant woman:
a different view to a case report

K. Emre Karaflahin 
Department of Obstetrics and Gynecology, Gülhane Military Medicine Academy, Ankara, Turkey

I have read the manuscript of Kocamer et al. entitled as
“Abdominal gunshot wound in pregnant woman: a case
report”[1] with great interest. I would like to thank the
authors for their efforts in the study and for sharing it
with us.

In this critical case, it is pleasing to save both the
mother and the baby by the immediate intervention. 

Although it was stated in the case report that there
was single bullet entrance hole in the lower abdominal
region but no other abdominal injury and there was no
intraabdominal organ damage, it was not stated whether
any material (cartridge bullet or shell fragment) as the
reason for injury was removed or not. Also, although it
was reported that there was penetrant injury on left cor-
pus over uterus and that the fetus was injured from the
foot (entrance and exit) as a result of this gunshot, no
exit hole of cartridge bullet or shell fragment from
uterus was mentioned. No information was provided
about the exit hole from the body.

It is known that the patient underwent immediate
laparotomy under emergency cases but it was not
reported if there was any intraoperative radiologic eval-
uation for locating cartridge bullet. On the other hand,
locating cartridge bullet/fragments and completing the
treatment is very important in terms of both prognosis
and medicolegal problems (judicial reports). 

When there is an entrance hole, it is required to
investigate the abdomen radiologically (by direct graphy
or CT if possible) and to locate exit hole if no bullet or
fragment was found. 

If cartridge bullet/fragments did not leave uterus
(or body), it will be an appropriate approach to remove
these materials (if possible surgically) and to deliver to
prosecution office for ballistics. Metal parts should cer-
tainly be handled by plastic gloves and removed by for-
ceps wrapped with gauze bandages as not preventing
ballistic investigation due to additional marks and
deformation on metal.[2] For the parts impossible to
remove due to its position should be stated in the judi-
cial report. 

Prophylactic antibiotics[3] are recommended for gun-
shot injuries; evaluation and vaccination should be con-
sidered in terms of tetanus, and evaluation and Anti-D
immunoglobulin if necessary should be considered in
terms of isoimmunisation for pregnant women.

Due to the increase in terrorist actions and violence
against women, the possibility that obstetricians
encounter gunshot injuries tends to increase. 

Gündo¤mufl et al. reports that “In the injury offences
against pregnant women, both maternal and fetal vital
functions and the impacts of damages on the life quality
are significant in terms of cause and effect relation.”[4]

and “The efforts made by the physicians from various
departments, who intervene in such cases and undertake
their treatments and follow-ups later, in defining the
presence and characteristics of clinic and traumatic find-
ings in detail are the most significant factor for realizing
the principle of justice in today’s law.”[4]

I believe that preparing surgery reports in gunshot
injuries, writing all physical, radiological and laboratory
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findings and evidencing all factors causing the injury are
very important medicolegally in terms of the victim,
perpetrator and intervening physicians.

Ç›kar Çak›flmas›: Ç›kar çak›flmas› bulunmad›¤› belirtilmifltir.
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