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Methods, Results, and Conclusion. Following the abstract, each abstract should
include max. 5 key words separated with comma and written in lower cases.
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in three paragraphs using the following subtitles: Objective, Case, Conclusion.
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work and clearly states the purpose of the study.

The Methods section should contain a detailed description of the material,
the study design and clinical and laboratory tests, and statistical methods used.
A statement regarding the ethical issues should also be given in this section.

The Results section should provide the main findings of the study. Data
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illustrations should be original. Illustrations published elsewhere should be sub-
mitted with the written permission of the original copyright holder. For recog-
nizable photographs of human subjects, written permission signed by the
patient or his/her legal representative should be submitted; otherwise, patient
names or eyes must be blocked out to prevent identification. Microscopic pho-
tographs should include information on staining and magnification.   

Each table should be prepared on a separate page with table heading on
top of the table. Table heading should be added to the main text file on a sep-
arate page when a table is submitted as a supplementary file.

Submission 

For a swift peer review, Perinatal Journal operates a web-based submission, peer
review and manuscript tracking system. Authors are required to submit their
articles online. Details of how to submit online can be found at www.perina-
taljournal.com. 

Submission Checklist

The following list will be useful during the final check of a manuscript before
submission:

1. Manuscript length (max. 4000 words for original research articles)

2. Number of authors (max. 6 authors for original research articles)

3. Title (no anusual abbreviations)

4. Abstracts (max. 250 words for original research articles)

5. Key words (max. 5 keys for original research articles)

6. Main text (subtitles)

7. References (listed according to the rules of ICMJE)

8. Appendices such as tables, figures, drawings, pictures, videos, patient
forms, surveys etc. (numbering; legends and headings; copyright
info/permission)

9. Acknowledgement of Authorship and Transfer of Copyright
Agreement

10. Conflicts of Interest Disclosure Statement (if necessary)



Perinatal Journaliv

Contents
Volume 24, Issue 1, April 2016

www.perinataljournal.com

!
"

#
$ %

& ' & ( ) * + #

%
&

(

!
"

#

$ % & ' & ( ) * + #
%

&
(

Editorial 

Editors’ message  v
Editörlerin mesaj› 
Cihat fien, Murat Yayla, Olufl Api  

Original Article

Single-center 4-year outcomes of patients underwent cervical cerclage to prevent preterm labor 1
Preterm eylemin önlenmesi amac›yla servikal serklaj uygulanan hastalar›n 4 y›ll›k tek merkezli sonuçlar› 
Tayfun Çok, Halis Özdemir, Hakan Kalayc›, Selçuk Yetkinel, P›nar Ça¤lar Aytaç, Ebru Tar›m   

Gestasyonel diyabet taramas› preeklampsiyi öngörebilir mi? 6
Can gestational diabetes screening predict preeclampsia? 
Gonca Batmaz, Fulya Molla, Nilay Karaca, Ayfle Filiz Gökmen Karasu, Banu Dane    

Undetectable gall bladder in fetus: what to do? 11
Fetüste görüntülenemeyen safra kesesi: Ne yapmal›? 
Murat Yayla, Rahime Nida Ergin Bay›k   

Pregnancy after renal transplantation: five cases 20
Renal transplantasyon sonras› gebelik: Befl olgu 
Burak Giray, Ayfle Yasemin Karageyim Karfl›da¤, Esra Esim Büyükbayrak, 
Ergün Parmaks›z, Meral Mefle Özdil, Zerrin Bicik Bahçebafl› 

Evaluation of the impact of triple test results on perinatal outcomes 26
Üçlü test sonuçlar›n›n perinatal sonuçlar üzerine etkisinin de¤erlendirilmesi
Özge Deniz Gündüz, Ahmet Eser, Ulafl Çoban, Sedat Tekeli  

Review

Concept of medical expertise in Obstetrics and Gynecology  32
Kad›n-Do¤um’da t›bbi bilirkiflilik 
Elif Gül Yapar Eyi   

Case Report

Neurofibromatosis type 1 case with cerebral involvement complicating pregnancy 41
Gebeli¤i komplike eden serebral tutulumlu nörofibromatozis tip 1 olgusu 
Emre Zafer, Sündüz Özlem Alt›nkaya, Sümeyra Nergiz Avc›o¤lu, Yasemin Durum, Mehmet Turgut

Umbilical cord stenosis and umbilical cord torsion: a case report 47
Umbilikal kord stenozu ve buna ba¤l› geliflen umbilikal kord torsiyonu: Olgu sunumu 
Nilüfer Akgün, Nermin Köflüfl, Ayd›n Köflüfl, Fulya Yard›mc›   

Double J stent migration imitating premature membrane rupture during pregnancy 51
Gebelikte prematür membran rüptürünü taklit eden double J stent migrasyonu 
Engin Korkmazer, ‹smail Özdemir, Nefle Solak 

Repair of spina bifida aperta with percutaneous minimal invasive fetoscopic method:
First two cases in Turkey 54

Perkütan minimal invaziv fetoskopik yöntem ile spina bifida aperta onar›m›:
Türkiye'nin ilk iki olgusu
‹brahim Alatafl, Hüseyin Canaz, Kerem Özel, Ali Gedikbafl›, Thomas Kohl



Editorial 
Perinatal Journal 2016;24(1):v

!
"

#
$ %

& ' & ( ) * + #

%
&

(

!
"

#

$ % & ' & ( ) * + #
%

&
(

Correspondence: Cihat fien, MD. ‹stanbul Üniversitesi Cerrahpafla T›p Fakültesi 
Perinatoloji Bilim Dal›, ‹stanbul, Turkey. e-mail: csen@perinatal.org.tr 
Received: March 12, 2016; Accepted: April 2, 2016
Please cite this article as: fien C, Yayla M, Api O. Editors’ message. 
Perinatal Journal 2016;24(1):v.

©2016 Perinatal Medicine Foundation

Available online at:
www.perinataljournal.com/20160241000

doi:10.2399/prn.16.0241000
QR (Quick Response) Code:

Editors’ message
Cihat fien, Murat Yayla, Olufl Api 

Editorial Board

As you know, Perinatal Journal, which has been the col-
laborative publication of Perinatal Medicine Foundation,
Turkish Perinatology Society and Turkish Society of
Ultrasound in Obstetrics and Gynecology and has been
published for 23 years as the first and only scientific jour-
nal in its field in Turkey, has been offering only electron-
ic version of the journal in English as of 2005 with a sep-
arate ISSN. While this publication, which completed its
tenth year, is addressing to international readers and
researchers, it enables full text to be read internationally
instead of offering access to only abstracts, and therefore
making it possible to be cited. We are about the reach
quarter-century in our history with a separate printed
version of Turkish translations of journal content by
publishing simultaneously with the title of Perinatoloji
Dergisi for a decade.  

Publication ethics, evaluation periods, timely publica-
tion, and the ratio among reviews, research articles and
case reports are regarded with great attention to help our
journal, which is published as open access in both ver-
sions, to take place in the international platforms.
Scientific advisory board consists of national and interna-
tional peer reviewers. The articles submitted are evaluat-
ed by at least two peer reviewers. Article evaluation and
early view periods do not exceed 3–4 months as of 2015.
In 2015, the rate for publication per submission was 58%
and the rate of published article/case report was 81%.
Since last year, we have been publishing the reports of
workshops held by the study groups of the Society and
practice guidelines which have become consensus.[1,2]

Guideline for the ‘Assessment of Thyroid during
Pregnancy’[2] prepared by Perinatal Thyroid Study
Group was the first of them. ‘Guideline for Diabetes and
Diagnosis and Treatment during Pregnancy’ prepared

by the Diabetes and Pregnancy Study Group of Turkish
Perinatology Society will be published in the next issue.

In terms of our congress and course activities, as you
know, the efforts of the Executive Committees of the
Foundation and Society for long years finally brought
results last year and it was decided to host World
Congress of Perinatal Medicine in Istanbul in April 2017.
It will obviously contribute to the promotion of the sci-
entific platform of Turkey by holding this biennial con-
gress in our country. The preparation works have been
done at full speed for the organization of this congress,
with which national and international researchers will
come together and share knowledge and social activities
as well as scientific activities will be offered. 

Our basic ultrasonography, antenatal examination
and perinatal courses for physician assistants and attend-
ing physicians organized by our Society and Foundation
have been held at the central office of our Foundation
and various cities in Anatolia every month. You can visit
perinatal.org.tr for the program contents of Ian Donald
Advanced Course and World School of Perinatal
Medicine.

We would like express our thanks for the interests of
our readers and researchers shown for our Journal and
for the devoted assessments of our scientific peer review-
ers, and wish you successful academic studies.

References
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Gül Yapar Eyi, Mekin Sezik, et al. Perinatal Thyroid
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Single-center 4-year outcomes of patients underwent
cervical cerclage to prevent preterm labor

Tayfun Çok, Halis Özdemir, Hakan Kalayc›, Selçuk Yetkinel, P›nar Ça¤lar Aytaç, Ebru Tar›m 
Baflkent University Faculty of Medicine, Department of Obstetrics and Gynecology, Adana, Turkey

Introduction
Preterm labor is a significant health problem and it is
seen in 6–10% of all pregnancies.[1] The most significant
reason of prenatal mortality is the premature birth and it
constitutes 28.78% of the deaths.[2] Also, 50% of all peri-
natal mortality is preterm-based. Cervical insufficiency

is considered as one of the most significant preterm
labor reasons.[3] The diagnosis of cervical insufficiency
can be established usually on the basis of medical histo-
ry and by ruling out other reasons. It is considered that
a pregnant woman with painless cervical dilatation and
delivery at second trimester (ruling out other reasons)
has a structural cervical weakness which can be fixed sur-

Özet: Preterm eylemin önlenmesi amac›yla 
servikal serklaj uygulanan hastalar›n 4 y›ll›k 
tek merkezli sonuçlar›
Amaç: Preterm eylem önemli bir sa¤l›k problemi nedenidir. Ser-
vikal yetmezlik ise bunun en önemli nedenlerden biridir. Bu ne-
denle servikal serklaj uygulad›¤›m›z hastalar›n sonuçlar› literatür
eflli¤inde de¤erlendirilmifltir. 
Yöntem: Baflkent Üniversitesi Adana Uygulama ve Araflt›rma
Merkezi’ne Ocak 2010 – Haziran 2014 tarihleri aras› baflvuran 68
hastan›n dosya bilgileri retrospektif olarak taranm›flt›r. 
Bulgular: Hastalar›n ortalama do¤um haftas› 31 hafta 6 gün ± 7
hafta 1 gün ve do¤um kilosu 2112±1203 g olarak bulunmufltur.
Toplam 13 hastaya acil serklaj uygulanm›flt›r. Acil serklaj uygula-
nan hastalarda ortalama bekleme süresi 9 hafta 4 gün ± 6 hafta 4
gündür. Serklaja ek olarak progesteron verilmesinin ise do¤um za-
man›na etkisi görülmemifltir.
Sonuç: Servikal serklaj, servikal yetersizlik nedeniyle olan preterm
do¤umu engellemek için s›k uygulanan bir obstetrik prosedürdür.
Bu amaçla en s›k uygulanan prosedür ise McDonald serklajd›r.
Uygun hasta seçiminde servikal serklaj ile do¤um zaman› ertelene-
bilmektedir. Preterm eylem tedavisinde sadece progesteron kulla-
n›m› etkin olmas›na ra¤men serklaj ile birlikte kullan›m›nda serk-
laj ile progesteronun sinerjik etkisi gözlenmemektedir. 

Anahtar sözcükler: Serklaj, progesteron, McDonald.
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Abstract

Objective: Preterm labor is a significant health problem reason.
Cervical insufficiency is one of the significant reasons of this condi-
tion. Therefore, we have reviewed the outcomes of patients that we
applied cervical cerclage by comparing with the literature. 
Methods: We retrospectively reviewed the medical files of 68
patients who referred to the Adana Application and Research
Center of Baflkent University between January 2010 and June 2014. 
Results: Mean delivery time of the patients was 31 weeks and 6 days
± 7 weeks and 1 day, and mean birth weight was 2112±1203 g. A total
of 13 patients underwent emergency cerclage. Mean waiting period
in patients who underwent emergency cerclage was 9 weeks and 4
days ± 6 weeks and 4 days. Administering progesterone in addition to
the cerclage presented no effect on delivery time. 
Conclusion: Cervical cerclage is a common obstetric procedure
applied to prevent preterm labor due to cervical insufficiency. The
most common procedure applied for that purpose is McDonald
Cerclage. Delivery time can be delayed with cervical cerclage in
selecting appropriate patient. While progesterone use only can be
effective in preterm labor treatment, the synergic effect of proges-
terone with cerclage is not observed in concurrent use with cerclage. 

Keywords: Cerclage, McDonald, progesterone.



gically.[4] Three reasons usually cause cerclage indica-
tion. These are history-indicated cerclage (HIC), ultra-
sound-indicated cerclage (UIC) and physical examina-
tion-indicated cerclage (PEIC). Second trimester loss
and/or preterm labor is screened in history-indicated
cerclage while cervix length measurement below 25 mm
and presence of previous early labor are screened in
ultrasound-indicated cerclage and dilated cervix during
manual and speculum examinations is screened in phys-
ical examination indicated cerclage.[4,5] In this study, we
presented labor outcomes of the patients that we fol-
lowed up after surgery in our clinic. 

Methods
The demographic data, gestational follow-up and
delivery information of 68 patients who admitted to
Adana Application and Research Center of Baflkent
University between January 2010 and June 2014 were
obtained retrospectively from the medical files of the
patients and hospital database. The data were analyzed
by using SPSS 20.0.0 (SPSS Inc., Chicago, IL, USA).

Cervical Cerclage Procedure
The patients had dorsal lithotomy position. After apply-
ing Batticon on vulva-vagina area, McDonald cerclage
was applied to all patients with Mersilen tape (MERSI-
LENE® Polyester Fiber Suture, ETHICON; Johnson
&Johnson, New Brunswick, NJ, USA) under sedation
anesthesia. Patients were administered single-dose cefa-
zolin before cerclage for prophylaxis purpose. After cer-
clage, single-dose rectal indomethacin (Endol®

Suppository 100 mg) and single-dose intramuscular
hydroxyprogesterone caproate (Proluton depot® 500 mg)
were administered. Tocolytic treatment (indomethacin

4!25 mg per oral after 100 mg per rectal administration)
and antibiotic treatment (ampicillin and azithromycin
combination) were applied for 48 hours to all patients in
addition to emergency cerclage. Ampicillin was complet-
ed to 10 days with oral preparations (amoxicilline 3!500
mg po) after 48-hour intravenous (ampicillin 4!2 g IV)
administration. Azithromycin was administered as 3-day
oral preparation (azithromycin 1!500 mg po 3-day).
Cervical cerclage procedure was not applied to the
patients who were suspected for chorioamnionitis, had
membrane rupture and found to have elevated white
blood cell count and C-reactive protein. The patients dis-
charged were recommended bed rest. The cerclage was
applied at 37 weeks except the onset of spontaneous
labor, membrane rupture or the need for preterm labor. 

Results
We evaluated the cerclage results of 68 patients who
admitted to our clinic between January 1, 2010 and June
2014. Mean age of 68 patients was 29.3 years. Mean cer-
clage week is 15 weeks and 6 days. Mean delivery time of
all patients in the study was 31 weeks and 6 days, and
mean birth weight was 2112 g. In the sub-groups, cer-
clage week was 14 weeks and 4 days, delivery week was
32 weeks and 3 days, and birth week was 2215 g in
patients who underwent history-indicated cerclage
(HIC). In the patients who underwent ultrasound-indi-
cated cerclage (UIC), mean cerclage week was 19 weeks
and 6 days, delivery week was 33 weeks and 4 days, and
birth weight was 2327 g. These mean values were 18
weeks and 5 days for cerclage week, 28 weeks and 3 days
for delivery week, and 1570 g for birth weight in patients
who were applied physical-indicated cerclage (PEIC)
(Table 1). A total of 13 patients underwent emergency
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Table 1. Cerclage week, delivery week and birth weight according to the indications.

Indication

HIC* UIC† PEIC§ Total

Mean Number Std. dev Mean Number Std. dev Mean Number Std. dev Mean Number Std. dev

Age 29.8 46 5.01 30.6 9 5.47 27.0 13 6.19 29.3 68 5.36

Cerclage week 14w4d 46 1w6d 19w6d 9 2w3d 18w5d 13 3w 15w6d 68 3w1d

Delivery week 32w3d 40 7w1d 33w4d 9 5w6d 28w3d 11 7w5d 31w6d 60 7w1d

Birth weight (g) 2215 39 1175.87 2327 9 1064.2 1570 11 1356.45 2112 59 1203

*History-indicated cerclage (HIC)
†Ultrasound-indicated cerclage (UIC)
§Physical examination-indicated cerclage (PEIC)
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cerclage (PEIC). Among them, the earliest was 13 weeks
and the latest was 24 weeks. Mean period waited up to
delivery was 9 weeks and 4 days in PEIC group. Mean
delivery time was 31 weeks and 6 days in the group
which was administered progesterone in addition to cer-
clage while it was 31 weeks and 3 days in the group not
administered progesterone. However, this difference
was not statistically significant (p=0.857). In the groups
administered progesterone and not administered, mean
birth weight was 2124 and 2095, respectively, and this
difference was also not statistically significant (p=0.841)
(Table 2). When administering and not administering
progesterone according to the indications were com-
pared, no statistically significant result was found in the
analyses of sub-groups (Table 2). Similarly, the compar-
ison of administering and not administering proges-
terone according to the sub-groups in the deliveries car-

ried out before and after 34 weeks showed no statistical-
ly significant result (Table 3).

Previable delivery (delivery at <24 weeks) occurred in
7 out of 46 patients in HIC group, in 1 out of 9 patients
in UIC group, and in 3 out of 13 patients in PEIC group.

Discussion
Cervical insufficiency is defined as the condition where
cervix cannot bear fetus until the term depending on the
structural or functional weakness of cervix.[1] It is charac-
terized with painless cervical dilatation causing prema-
ture rupture of membranes and the birth of fetus usual-
ly in the second trimester.[1] It is responsible for 0.2% of
spontaneous abortions, 16–20% of pregnancy loss cases
during second trimester and 8–15% of recurrent abor-
tions.[2,3] Cervical insufficiency is responsible for about

Table 3. Distribution of before and after 34 weeks according to indication and progesterone use.

Indication

HIC* N (%) UIC† N (%) PEIC§ N (%) Total N (%)

Delivery Total Delivery Total Delivery Toplam Delivery Total

<34 >34 <34 >34 <34 >34 <34 >34
weeks weeks weeks weeks weeks weeks weeks weeks

Progesterone is 6 (37.5) 10 (62.5) 16 (100) 2 (33.3) 4 (66.6) 6 (100) 2 (66.6) 1 (33.3) 3 (100) 10 (40) 15 (60) 25 (100)
not available

Progesterone 9 (37.5) 15 (62.5) 24 (100) 1 (33.3) 2 (66.6) 3 (100) 6 (75) 2 (25) 8 (100) 16 (45) 19 (55) 35 (100)
administered

Total 15 25 40 3 6 9 8 3 11 26 34 60

*History-indicated cerclage (HIC)
†Ultrasound-indicated cerclage (UIC)
§Physical examination-indicated cerclage (PEIC)

Table 2. The effect of progesterone use on indications.

HIC* UIC† PEIC§ Total

Progesterone use

N/A Available N/A Available N/A Available N/A Available

Delivery week 32w6d 32w2d 32w6d 34w4d 25w6d 29w3d 31w3d 31w6d

p 0.990 0.698 0.532 0.857

Birth weight (g) 2196 2227 2190 2603 1366 1646 2095 2114

p 0.937 0.617 0.778 0.841

*History-indicated cerclage (HIC)
†Ultrasound-indicated cerclage (UIC)
§Physical examination-indicated cerclage (PEIC)
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10% of preterm labors.[4] In the treatment, cervical cer-
clage, progesterone, passer and bed rest are used either
alone or in combination.[6–10] One of the standard
approaches in the treatment of cervical insufficiency is
cervical cerclage application. Preterm labor risk decreas-
es significantly with the application of cervical cerclage
in singleton pregnancies (RR 0.80; 95% CI 0.69–0.95).
However, no decrease has been observed in perinatal
death (8.4% vs. 10.7%) and neonatal morbidity (9.6%
vs. 10.2%).[11] Clinical benefit of cervical cerclage appli-
cation in multiple pregnancies was not shown.[12] There
are studies showing that the use of progesterone only or
cervical passer only as an alternative to cerclage is as
much effective as cerclage.[13–15] Today, the techniques of
Shirodkar and McDonald are the most common appli-
cations. In McDonald technique, purse-string suture is
applied on cervix-fornix junction.[16] In Shirodkar tech-
nique, the most important points are the application of
suture onto the closest location to the level of internal
os, dissecting cervix from bladder and rectum, and cov-
ering suture with mucosa. Frequently, polyester and
polypropylene suture materials are used. Success rates
up to 85–90% were reported with both McDonald and
modified Shirodkar techniques.[17] Modified Shirodkar
application is preferred mostly in those whose
McDonald cerclage fails and have structural cervical
abnormality. Prophylactic cerclage is applied in case of
live fetus between 13 and 16 weeks without any abnor-
mality.[18] In this study, McDonald cerclage technique
was used on all patients who had cerclage.

In the compilation of Shuag et al., preterm labor
rate decreased from 17% to 13% (<33 weeks of gesta-
tion), and neonatal mortality decreased from 17% to
9% in patients who underwent prophylactic cerclage
based on their histories. In the same study, 30%
decrease in preterm labor (<35 weeks of gestation) and
36% decrease in mortality were reported in UIC
patient group.[4] Although our study was not a random-
ized controlled study, we found that mean delivery
time was over 32 weeks and mean birth weight was
over 2000 g in both HIC and UIC groups (HIC: 32
weeks and 3 days, and 2215 g; UIC: 33 weeks and 4
days, and 2327 g). Previable delivery (delivery at <24
weeks) occurred in 7 out of 46 patients in HIC group,
in 1 out of 9 patients in UIC group, and in 3 out of 13
patients in PEIC group. There were only two patients
whose delivery was after 39 weeks, and they were both
from PEIC group. Cerclage was applied at week 17 to

the first patient and at week 24 to the second patient.
In both patients, cervical dilatation was observed dur-
ing speculum examination and amniotic membranes in
direct examination.

Although there is no prospective study about admin-
istering progesterone until delivery in addition to cervi-
cal cerclage, there are some retrospective and observa-
tive cohort studies. Contrary to expectations, adding
progesterone to cerclage application did not create any
synergic effect in these studies. Hospitalization and uter-
ine contraction were less in patients who took proges-
terone only. This may be caused by the anti-inflamma-
tory effect, oxytocin inhibition and immune modulatory
effect of progesterone. 17-"OHPC was used intramus-
cularly in all studies containing progesterone in addition
to cerclage.[19–22] Unfortunately, there is no study on
other progesterone preparations. A synergic effect may
appear later in the use of other preparations.[23] It was
seen in our study that delivery time and birth weight are
not affected in patients by administering progesterone
(intramuscular 17-"OHPC) in addition to the cerclage
in line with the literature. In our study, mean birth time
was found as 31 weeks and 6 days ± 7 weeks in patients
administered progesterone in addition to the cerclage,
and 31 weeks and 3 days ± 7 weeks and 4 days in patients
who were not administered progesterone. Birth weight
was 2124±1139 g in patients administered progesterone,
and 2095±1310 g in patients not administered proges-
terone. These values were not statistically significant.

The activity of emergency cerclage is quite high in
a patient group selected well. It is very efficient in
patients who are below 22 weeks, have cervical dilata-
tion under 3 cm and who are negative for inflammato-
ry indicators. In the literature compilation of Namouz
et al., mean waiting time after cerclage was 8 weeks and
5 days, mean birth weight was 1766 g, and mean deliv-
ery time was 30 weeks and 30 weeks and 4 days.[24] In
our study, we found mean waiting time as 9 weeks and
4 days ± 6 weeks and 4 days in PEIC group, and these
values were consistent with the literature. In our study,
we found mean delivery time as 28 weeks and 3 days,
and mean birth weight as 1570 g in patients who had
emergency cerclage. Considering the contribution of
one-week delay of delivery on mortality between 24
and 32 weeks of gestation, the significancy of delaying
preterm labor becomes more prominent. In the compi-
lation of Shuag et al., neonatal mortality decreased
from 71% to 31% in PEIC group.[4]



Conclusion
Cervical cerclage is an obstetric procedure to prevent
preterm labor. The most common procedure applied for
that purpose is McDonald Cerclage. The efficiency in
selecting appropriate patient has been supported by the
literature in each indication. Although progesterone use
is very effective in the treatment of preterm labor, no
synergic effect has been observed by its concurrent use
with cerclage. Prospective randomized studies focused
on that purpose and further studies using progesterone
other than 17-!OHPC are required. The disadvantage
of this study is being retrospective and limited in terms
of population. However, conducting similar procedures
and follow-up through a standard intervention in a sin-
gle clinic is the advantageous aspect of the study. 

Conflicts of Interest: No conflicts declared.
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Introduction
Gestational diabetes (GD) is the glucose intolerance
which starts during pregnancy or which is diagnosed
during pregnancy for the first time.[1,2] While the inci-

dence varies among the societies, it has been increasing
day by day. The most important reason is the increase
of obesity incidence and the decrease of threshold val-
ues in diagnostic tests.[3] Hyperglycemia developing

Özet: Gestasyonel diyabet taramas› preeklampsiyi
öngörebilir mi?
Amaç: Bu çal›flmada kendi popülasyonumuzda 50 g oral glukoz ta-
rama testi (OGTT) yapt›ran gebeleri taray›p test sonuçlar› ile ma-
ternal özelliklerin ve obstetrik sonuçlar›n iliflkisini incelenmeyi
planlad›k. 
Yöntem: Çal›flmaya, t›bbi kay›tlar› retrospektif olarak incelenen,
Ocak 2011 – Temmuz 2013 y›llar› aras›nda gestasyonel diyabet ta-
ramas›n› bir üniversite hastanesinde yapt›ran 636 gebe kad›n dahil
edildi. Çal›flmaya kat›lan gebelerin demografik, perinatal ve yeni-
do¤an özellikleri incelendi. 
Bulgular: Çal›flmam›za kat›lan gebelerin gestasyonel diyabet tara-
ma sonuçlar›ndan elde etti¤imiz bilgilere göre; 464 gebe 50 g
OGTT normal (Grup 1, kontrol grup), 71 gebe 50 g OGTT po-
zitif ancak 100 g oral glukoz tolerans testi (OGTT) tüm de¤erler
normal (Grup 2), 29 gebe 50 g OGTT pozitif ancak 100 g OGTT
tek de¤er pozitif (Grup 3) ve 62 gebe gestasyonel diyabet (Grup 4)
olarak gruplara ayr›ld›. Gruplar aras›nda, yafl, parite, preeklampsi,
polihidramniyos parametrelerinde fark saptand›, ancak di¤er para-
metrelerde anlaml› fark saptanmad›.
Sonuç: Gebelikte gestasyonel diyabet tarama testi olarak kullan›-
lan 50 g OGTT; her ne kadar etnik kökenler aras›nda farkl›l›klar
olsa da, preeklampsi öngörüsünde bulunabilir. Kendi bulgular›m›z
kan flekeri düzeyi ve preeklampsi aras›ndaki iliflkiyi destekler yön-
dedir ve yeni bilgilere katk›da bulunmufltur. Ancak konu ile ilgili
daha genifl kapsaml› prospektif çal›flmalara ihtiyaç vard›r. 

Anahtar sözcükler: Gestasyonel diyabet, glukoz intolerans, preeklampsi.
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Abstract

Objective: In this study, we planned to investigate the relationship
between maternal characteristics, obstetric outcomes and test results
by screening the pregnant women in our population who had 50-g
oral glucose tolerance test (OGTT). 
Methods: A total of 636 pregnant women, who had their gestational
diabetes screening between January 2011 and July 2013 at a universi-
ty hospital and whose medical records were reviewed retrospectively,
were included in the study. Demographic, perinatal and newborn data
of the pregnant women who included in the study were evaluated. 
Results: According to the information we obtained from the gesta-
tional diabetes screening results of the pregnant women in our study,
464 pregnant women had normal results for 50-g OGTT (Group 1,
control group), 71 pregnant women had positive results for 50-g
OGTT but normal results for all values in 100-g oral glucose toler-
ance test (OGTT) (Group 2), 29 pregnant women had positive results
for 50-g OGTT but positive for only one value in 100-g OGTT
(Group 3) and 62 pregnant women had gestational diabetes (Group
4). There were differences among the groups in the parameters for
age, parity, preeclampsia and polyhydramnios, but there was no sig-
nificant difference in other parameters. 
Conclusion: Even though there are differences in terms of ethnic
origins, 50-g OGTT which is used as gestational diabetes screening
test during pregnancy can predict preeclampsia. Our findings support
the relationship between blood glucose level and preeclampsia, and
contribute new information. However, more comprehensive
prospective studies are required on this subject. 

Keywords: Gestational diabetes, glucose intolerance, preeclampsia.
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during pregnancy has severe adverse effects.
Preeclampsia, fetal macrosomia, polyhydramnios, birth
trauma, perinatal mortality and neonatal metabolic
complications are among these adverse effects. It is also
known that the development of obesity and diabetes is
more frequent during childhood of the babies deliv-
ered by women with gestational diabetes.[4]

There are two different approaches in the screening
of gestational diabetes. One- and two-step methods
can be used in the screening. Two-step approach is
based on applying 50-g oral glucose tolerance test
(OGTT) first and then (if necessary) 100-g oral glu-
cose tolerance test (OGTT). Some researchers have
defined pregnant women with abnormal 50-g OGTT
results but normal 100-g OGTT results as “glucose
intolerance”, “borderline diabetes” or “mild gestation-
al hyperglycemia”.[5,6] Some studies in the literature
remarked that the maternal characteristics of pregnant
women, whose 50-g OGTT results are higher but 100-
g OGTT results are within normal limits, may be dif-
ferent than normal pregnant women, and that this may
affect obstetric results negatively.[7,8]

In this study, we aimed to investigate the relationship
between maternal characteristics, obstetric outcomes
and test results by screening the pregnant women in our
population who had 50-g oral glucose tolerance test
(OGTT) in our population retrospectively. 

Methods
A total of 626 pregnant women, who had their GD
screening between January 2011 and July 2013 at a uni-
versity hospital and whose medical records were reviewed
retrospectively, were included in this study. Multiple
pregnancies, chronic diseases (hypertension, renal and
cardiac diseases) and congenital anomalies were excluded.

Pregnant women were screened in our clinic for GD
between 24 and 28 weeks of gestation. OGTT was
applied in the morning between 08:00 a.m. and 10:00
a.m. The patients were administered 50-g glucose dilut-
ed with 200 ml water. Routine pregnancy follow up was
carried out for the patients whose 50-g OGTT 1st hour
blood glucose level was below 140 mg/dL. The patients
whose 50-g OGTT 1st hour blood glucose level was
>200 mg/dL were directly considered as GD. 100 g 3-
hour glucose tolerance test was applied after fasting for
8–14 hours to the pregnant women whose 50-g OGTT
1st hour blood glucose level were !140 mg/dL. During
this test, first the venous blood sample was collected from
the patients for the measurement of fasting blood glu-
cose. After 100-g glucose diluted in 200 ml water was
administered to the patients, venous blood samples were
collected at 1st, 2nd and 3rd hours and the samples were
analyzed at biochemistry laboratory. GD diagnosis was
established according to Carpenter and Coustan criteria
(fasting: >95, 1st hour: 180, 2nd hour: 155, 3rd hour:
140). Pregnant women were separated into 4 groups
according to their OGTT results; these groups were
defined in Table 1. Of the pregnant women included
women, age, gravida, parity and gestational age informa-
tion as demographic data; presence of preeclampsia
(hypertension occurring together with proteinuria after
20 weeks of gestation), polyhydramnios (can be defined as
the widest amniotic fluid sac being 8 cm or above or
amniotic fluid index being over 95% for gestational age),
oligohydramnios (can be defined as <5th percentile amni-
otic fluid index according to gestational age or "5 cm
amniotic fluid index regardless of gestational age), cesare-
an rate, and cesarean rate due to fetal distress as perinatal
outcomes; and APGAR scores of babies, weights, heights,
hyperbilirubinemia (blood bilirubin being at pathologic
levels according to gestational age, weight and gender),

Table 1. Demographic characteristics and comparison of gestational outcomes.

Group 1 Group 2 Group 3 Group 4 p
(n:464) (n:71) (n:29) (n:62) value

Age (mean) 29.4 31.1 32.4 34.6 <0.001
Parity (mean) 1.09 1.24 1.48 1.65 0.001
Polyhydramnios 17 (3.7%) 8 (11.3%) 2 (6.9%) 8 (12.9%) 0.003
Oligohydramnios 50 (10.8%) 3 (4.2%) 1 (3.5%) 4 (6.5%) 0.16
Preeclampsia 19 (4.1%) 5 (7%) 3 (10.3%) 13 (21%) <0.001
Cesarean 243 (52.4%) 46 (64.8%) 15 (51.7%) 40 (64.5%) 0.09
C/S due to AFD 15 (3.2%) 2 (2.8%) 3 (10.3%) 3 (4.8%) 0.23

AFD: Acute fetal distress, C/S: Cesarean
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and newborn intense care need as neonatal outcomes
were recorded retrospectively and compared.

Statistical Analysis
We used ANOVA test and Spearman's correlation
analysis for comparison among the groups. We made
prediction evaluation with ROC curve. A p-value below
0.05 was considered as statistically significant.

Results
A total of 626 pregnant women applied OGTT were
included in our study. The pregnant women were sepa-
rated into 4 groups according to their results. 464 preg-
nant women had normal results for 50-g OGTT (Group
1, control group), 71 pregnant women had positive
results for 50-g OGTT but normal results for all values
in 100-g OGTT (Group 2) (Group 2), 29 pregnant
women had positive results for 50-g OGTT but positive
for only one value in 100-g OGTT (Group 3) and 62
pregnant women had GD (Group 4). Demographic char-
acteristics and maternal results of the groups are provid-
ed in Table 1. As seen in Table 1, there was significant
difference in the parameters of age, parity, preeclampsia
and polyhydramnios of the groups. Mean maternal age
was significantly high in GD group (p<0.001).

Among the groups, there was no significant differ-
ence in terms of birth weight, birth height, delivery
week, macrosomia, oligohydramnios, cesarean rate due
to fetal stress, cesarean rate, APGAR score, bilirubin
levels, and intense care need (Tables 1 and 2).

In group 1, there was a weak but significant correla-
tion between fasting (p=0.017, r=0.11) and 1st hour
(p=0.009, r=0.12) blood glucose levels and birth weight.
When 50-g OGTT test 1st hour blood glucose levels of
the pregnant women in Groups 2 and 3 were analyzed, it
was found that 1st hour blood glucose level of Group 3

was 164 while it was 156 in Group 2, and a significant
difference was found between two groups (p=0.009).

Of 626 pregnant women who were evaluated, 583
women were normotensive and 43 women were
preeclamptic. According to the 50-g OGTT results of
women who were established preeclampsia diagnosis,
mean fasting blood glucose and 1st hour blood glucose
levels were higher than the values of normotensive
pregnant women (Table 3). According to the 100-g
OGTT results of women who were established
preeclampsia diagnosis, mean fasting blood glucose
and 1st hour blood glucose levels were also higher than
the values of normotensive pregnant women. In the
ROC curve of these pregnant women, 1st hour blood
glucose value (AUC 0.7) had a higher prediction value
for preeclampsia than fasting blood glucose value
(AUC 0.58) (p=0.018). It was seen that !134 mg/dl
threshold value of 1st hour blood glucose was able to
predict preeclampsia cases with 62% sensitivity and
70% specificity (p=0.0001) (Fig. 1).

Discussion
A large number of studies have been reported since
gestational diabetes has been defined; however, clinical
significance of pregnant women who have abnormal
results for 50-g OGTT but not considered as GD
according to 100-g OGTT results is controversial.[9]

Table 2. Comparison of perinatal outcomes.

Group 1 Group 2 Group 3 Group 4 p
(n:464) (n:71) (n:29) (n:62) value

Macrosomia 17 (3.7%) 5 (7%) 1 (3.4%) 6 (9.7%) 0.13
Delivery week (mean) 38.6 38.8 38.7 38.5 0.79
Birth weight (g) (mean) 3182 3308 3292 3286 0.15
Height of baby (cm) (mean) 51.4 50.8 50.9 51 0.99
5-minute Apgar (mean) 9 9 9 8.8 0.29
Intense care 55 (11.9%) 6 (8.5%) 6 (20.6%) 11 (17.7%) 0.2
Hyperbilirubinemia 55 (11.9%) 8 (11.3%) 6 (20.6%) 8 (12.9%) 0.44

Table 3. Relationship between 50-g OGTT and preeclampsia.

Preeclamptic Normotensive p
group group value
n=43 n=583

FBG (mg/dl) (mean) 83.9 78.2 0.003

1st hour BG (mg/dl) (mean) 149.1 122.6 <0.001

BG: Blood glucose, FBG: Fasting blood glucose.
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We retrospectively investigated the perinatal outcomes
of our pregnant women population who were estab-
lished with glucose intolerance during pregnancy.

In our study, we found no significant difference in
the parameters except age, parity, polyhydramnios and
preeclampsia when the group found to be normal for 50-
g OGTT was compared with other groups. Mean age
and delivery number of this group was found to be sig-
nificantly low when compared with other groups. This
shows that GD risk increases in advanced gestational
age. There is a weak but significant relationship between
fasting and 1st hour blood glucose levels and birth
weight. In this case, considering racial differences, the
threshold value can be accepted lower to prevent gesta-
tional complications in especially risky pregnancies.

There is a large group of patients who have abnor-
mal results for 50-g OGTT and normal results or posi-
tive single value for 100-g OGTT. Their strategies and
perinatal outcomes in the future are not clearly known.
In the study of Stamilio et al., it was shown that perina-
tal complications are higher in pregnant women with
borderline GD;[5] therefore, it was concluded that such
patients would benefit more careful follow-up and dia-
betic diet. In our study, polyhydramnios (11.3%) was
observed more in this group than the group with normal
results for 50-g OGTT (3.7%). In a study performed in
Turkey, advanced maternal age, increased parity and
macrosomia were higher in pregnant women with bor-
derline GD.[9] Rey et al. found the risks of fetal macroso-
mia and newborn hyperbilirubinemia higher while
Okun et al. found the rate of fetal macrosomia higher in
pregnant women who had abnormal results for 50-g
OGTT and positive single value for 100-g OGTT.[10,11]

In our study, we found advanced maternal age and
increased parity higher in pregnant women with border-
line GD; however, there was no relationship between
elevated blood glucose level and macrosomia. In this
regard, the results obtained were similar to those found
in the study of Verma et al.[12] Some researchers used
“National Diabetes Data Group” screening algorithm
and WHO protocol, and found increase in the perinatal
outcomes including cesarean, fetal macrosomia and
preeclampsia in pregnant women who had positive sin-
gle value for 100-g OGTT.[13,14] Contrarily, Ramtoola et
al. used WHO protocol and found no significant differ-
ence in perinatal outcomes.[15] In our study, we found no
significant difference in this group in terms of cesarean
rate, APGAR score and intense care risk. 

Insulin resistance is one of the risk factors of
preeclampsia and it may lead to vascular endothelial
dysfunction. Ergin et al. reported that the pregnant
women with GD having abnormal single value in
OGTT were under more risk for gestational hyperten-
sion compared to women with normal OGTT val-
ues.[16] Also, Yalç›n and Zorlu showed the ethnic signif-
icance by presenting the elevating rate of GD inci-
dence in Turkish pregnant women through a lower
threshold value for glucose screening test.[17] Also,
many researchers carried out studies revealing the rela-
tionship between insulin resistance and preeclampsia
development.[18,19] In our study, we found preeclampsia
risk significantly higher in GD group compared to
women in the group with normal results for 50-g
OGTT. In the literature, the relationship between ges-
tational glucose intolerance and maternal hypertensive
diseases were reported in previous studies.[14,20–22] Also,
gestational glucose intolerance and maternal hyperten-
sive disorders were presented together with the racial
differences in the studies.[23,24] However, there has been
no study showing the relationship between OGTT and
blood glucose threshold value. In our study, we found
fasting and 1st hour blood glucose levels in 50-g and
100-g OGTTs higher significantly in preeclamptic

Fig. 1. ROC curve evaluating the activity of 1st hour blood gluco-
se value in predicting of preeclampsia (AUC: 0.7; p=0.018).
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cases compared to normotensive pregnant women in
line with the literature and determined a threshold
value. 

Conclusion
Even though there are differences in terms of ethnic
origins, 50-g OGTT which is used as GD screening
test during pregnancy can predict preeclampsia. Our
findings support the relationship between blood glu-
cose level and preeclampsia, and contribute new infor-
mation. Although there was a significant relationship
between 1st hour 50-g OGTT results and birth
weights we found in our study, more comprehensive
prospective studies are required on this subject. 

Conflicts of Interest: No conflicts declared.
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Introduction
The most of the problems detected regarding to fetal
gall bladder during prenatal period are benign.[1] Being
unable to observe fetal gall bladder in the ultrasonogra-

phy is a rare condition, and it should be investigated.[2]

Most likely, the gall bladder which cannot be displayed
in the first examination is seen in the second examina-
tion right after or during the last trimester or after deliv-

Özet: Fetüste görüntülenemeyen safra kesesi: 
Ne yapmal›?
Amaç: Çal›flman›n amac› antenatal muayenelerde fetüste görüntü-
lenemeyen safra kesesi oran› ve buna efllik eden özelliklerin de¤er-
lendirilmesidir. 
Yöntem: Gebeli¤in ikinci trimesterinde incelenen 2704 fetüste
safra kesesi, görüntülenme özelli¤ine göre var veya yok fleklinde iki
grupta incelendi. Gruplar aras› farklar karfl›laflt›r›ld›. Görüntüle-
mede baflar›s›z olanlar ikinci incelemeye tabi tutuldu. ‹kinci ince-
lemede de görüntüleme baflar›s›z olursa daha ileri tetkiklere geçil-
di ve prognoz de¤erlendirildi. 
Bulgular: ‹lk muayenede olgular›n %96.9’unda, ikinci muayenede
ise kümülatif olarak olgular›n %99.1’inde safra kesesi yerinde bu-
lundu. Safra kesesinin görüntülenemedi¤i olgular›n büyük ço¤un-
lu¤u (%90.5) gebeli¤in 15–18. haftalar›nda yer almakta idi. Gebe-
lik haftas› ilerledikçe görüntüleme baflar›s› artarken, 22 haftadan
sonra fetal anomali saptanmayan olgular›n hepsinde safra kesesi
görüldü. Fetal anomali olgular›n›n %19.6’s›nda safra kesesi görü-
lemezken, safra kesesi görülemeyen olgularda istatistiksel anlaml›
olarak daha yüksek oranda (%22.6) fetal anomali saptand›
(p<0.001). Safra kesesinin görülemedi¤i ve do¤um yapan 3 olgu-
dan birinde izole safra kesesi yoklu¤u belirlendi.
Sonuç: Fetal muayene s›ras›nda safra kesesi 22 gebelik haftas›na
kadar görülmelidir. Genellikle ard›fl›k incelemelerde görüntüleme
sa¤lan›r. Aksi durumdaki olgular fetal anomali yönünden de¤er-
lendirilmeli, gerekiyorsa kistik fibroz, bilier atrezi ve karyotip ano-
malileri araflt›r›lmal›d›r. 

Anahtar sözcükler: Ultrasonografi, safra kesesi, fetal anomali, kis-
tik fibroz, bilier atrezi.
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Abstract

Objective: This study aims to evaluate the rate of undetectable gall
bladder in fetus during antenatal examinations and accompanying
characteristics. 
Methods: A total of 2704 fetuses examined in the second trimester
were separated into two groups according to the presence or lack of
their gall bladders during the imaging. The differences among the
groups were compared. Those failed to image were examined second
time. If it was failed to image in the second examination, more advanced
examinations were performed and the prognosis was evaluated. 
Results: Gall bladder was found in situ in 96.9% of the cases in the
first examination and in 99.1% of the cases cumulatively in the sec-
ond examination. The majority (90.5%) of the cases of whose gall
bladder cannot be detected were between 15 and 18 weeks of their
gestation. While imaging success was increasing as week of gestation
increases, gall bladder was displayed in all cases which had no fetal
anomaly after 22 weeks of gestation. While gall bladder could not be
detected in 19.6% of the cases with fetal anomaly, a higher rate of
fetal anomaly (22.6%) was observed in cases whose gall bladder
could not be detected which was statistically significant (p<0.001).
The lack of isolated gall bladder was determined in one of 3 cases
who delivered and whose gall bladder could not be detected. 
Conclusion: Gall bladder should be seen during fetal examination
until 22 weeks of gestation. Imaging is ensured usually by consecutive
evaluations. The cases in the contrary condition should be evaluated
in terms of fetal anomaly, if necessary, cystic fibrosis, biliary atresia
and karyotype anomalies should be investigated. 

Keywords: Biliary atresia, cystic fibrosis, fetal anomaly, gall bladder,
ultrasonography.



ery, and newborn has no problem in this case.[3,4] Second
and third possibilities are the lack of isolated gall blad-
der with good prognosis and biliary atresia with poor
prognosis.[2,5,6]

If gall bladder cannot be observed during antenatal
period, the examination should be repeated within
10–15 days, and if it cannot be seen again, morphologi-
cal examination of fetus should be detailed, and patholo-
gies that may accompany should be investigated. In the
series reviewed, additional anomaly possibilities up to
24% were reported.[7] In the presence of these addition-
al findings, karyotyping analysis is recommended.[7]

On the other hand, lack of gall bladder is found in
75% of the cases with cystic fibrosis.[8] Investigating
digestive enzymes as well as cystic fibrosis mutation
analysis in the amniotic fluid of fetuses whose gall blad-
der were not observed helps the diagnosis of this dis-
ease.[7] Carrying out specific genetic research in parents
for cystic fibrosis in families who do not approve invasive
procedure may also help diagnosis.[9] Although the lack
of isolated gall bladder is a benign finding, the prognosis
is poor together with biliary channel atresia. In such
cases, it is recommended to investigate digestive enzyme
in amniotic fluid before 22 weeks of gestation although
it is controversial.[7,9]

In this study, the success of imaging fetal gall bladder
via ultrasonography was investigated retrospectively,
and clinical, sonographic and laboratory characteristics
were evaluated in cases whose gall bladder could not be
detected.

Methods
In this study conducted retrospectively, it was investigat-
ed if gall bladder of 2704 fetuses were in situ in routine
or targeted ultrasonographic examinations in 15–30
weeks of gestations between January 2008 and
November 2015. The examinations were carried out by
a single operator using General Electric Voluson 730
and E8 devices (GE Healthcare, Little Chalfont, UK).

Gall bladder was noted as the presence or lack of cys-
tic, long tubular structure with echogenic walls and hav-
ing blunt concave end on one side and drop-like end on
the other side on right upper quadrant under the liver
and on the right to the intrahepatic umbilical vein with
an angle of 30–45 degree to the midline[10] (Figs. 1 and 2).

In cases with undetectable gall bladder, week of ges-
tation, characteristics in fetus, sonography and other

imaging methods (if any), and additional findings of
genetic analyses were also noted. Mean and standard
deviation values of age and week of gestation were cal-
culated, and the groups were compared with t-test, chi-
square and Fisher tests. Statistical significance level was
defined as p<0.05.
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Fig. 1. Gall bladder on transverse section.

Fig. 2. Gall bladder and stomach on parasagittal section.



Results
Mean age of the pregnant women who were examined
was 33.2±3.6, and mean week of gestation was
20.4±2.6. In the first examination, gall bladder could
not be seen in the expected anatomic region in 84
fetuses (3.1%). Considering the success of imaging by
years, cumulative success was 95% in the first years of
the review while it was over 99% in recent years.

When the relationship between imaging and week
of gestation was evaluated, it was found that the possi-
bility of imaging gall bladder was increasing as week of
gestation progressed: The imaging success in the first
evaluation was 78.4% in 15–16 weeks of gestation,
92.7% in 17–18 weeks of gestation, 99.2% in 19–20
weeks of gestation, 99.7% in 21–22 weeks of gestation
and 100% in further weeks (Table 1). Mean week of
gestation in the group with undetectable gall bladder
was 16.5±1.5 weeks and it was 20.5±2.5 in the group
with detectable gall bladder (p<0.001). 90.5% of the
cases whose gall bladder could not be displayed were in
15, 16, 17 and 18 weeks of their gestation.

Four cases did not come to their follow-up exami-
nations, and therefore their examinations could not be
continued. In 17 cases with undetectable gall bladder
had a condition requiring medical evacuation or result-
ing with a fetal loss, and it was not possible to carry out
a second examination for most of the cases in this
group. When these 21 cases who could not be followed
up were excluded from the examination group, it was
seen that the gall bladder was in its original region in
95.2% (60/63) of the cases who underwent re-examina-
tion, and general imaging success was determined as
99.1%.

The success of imaging gall bladder was lower in case
groups with multiple anomalies, non-immune hydrops,

chromosomal anomaly, genitourinary anomaly and car-
diac anomaly compared to the other group with normal
findings (Table 2). In the first evaluation in this group,
the rate for not observing gall bladder was 19.6% and it
was significantly different than the group with unde-
tectable gall bladder which was found to have no anom-
aly (p<0.001). The anomaly rate was 17.9% in the group
with undetectable gall bladder and 4.8% in fetus kary-
otyping (22.6% in total) (p<0.001) (Table 3).
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Table 1. The success for imaging gall bladder and the distribution by weeks of gestation.

15–16 weeks 17–18 weeks 19–20 weeks 21–22 weeks 23–30 weeks Total
N 185 483 662 852 522 2704

Gall bladder (+) n (%) 145 (78.4%) 447 (92.65%) 657 (99.24%) 849 (99.65%) 522 (100%) 2620 (96.89%)

Gall bladder (-) n (%) 40 (21.6%) 36 (7.45%) 5 (0.76%) 3 (0.35%) 0 (0%) 84 (3.11%)

Medical evacuation-Fetal loss (n) 7 8 1 1 0 17

Follow up (-) (n) 1 2 0 1 0 4

Gall bladder detected late n (%) 31 (96.87%) 25 (96.15%) 3 (75%) 1 (100%) 0 60 (95.23%)

Follow up (+) (n) 1 1 1 0 0 3

Table 2. Fetal anomalies and undetectable gall bladder.

Anomaly type n Gall Gall The rate of 
bladder bladder undetectable 

(+) (-) gall bladder

Chromosomopathy 23 19 4 17.39%

CNS - NTD 17 16 1 5.88%

Cardiac 15 12 3 20.00%

Genitourinary 14 10 4 28.57%

Multiple 8 5 3 37.50%

Hydrops fetalis 6 3 3 50.00%

Skeletal 4 3 1 25.00%

Gastrointestinal 3 3 0 0%

Diaphragma 3 3 0 0%

Minor 4 4 0 0%

Total 97 78 19 19.58%

CNS: Central nervous system; NTD: Neural tube defect

Table 3. Success of imaging gall bladder and the presence of fetal
anomaly

Anomaly (+) Anomaly (-) Total

Gall bladder (+) 78 (2.98%) 2542 (97.02%) 2620

Gall bladder (-) 19 (22.61%) 65 (77.38%) 84

Total 97 2607 2704

p<0.001
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Karyotyping analysis and cystic fibrosis investiga-
tion were offered to three cases who continued their
follow-up visits except the group who were terminated
or resulted with spontaneous loss. Only one of them
accepted the offer, and no pathological finding was
found after both evaluations. Fetal magnetic resonance
imaging (MR) was also applied to this case, but the gall
bladder and its tracts could not be seen. As a result of
the clinical and laboratory examinations conducted
until the end of postpartum third month, gall bladder
could not be detected again, but no additional patho-
logical finding was observed, neither. Other two cases
did not come for their follow-up visits; only one of
them was contacted via phone and it was learnt that the
newborn was healthy.

Cystic fibrosis was found in a case whose gall blad-
der was detectable but had other gastrointestinal find-
ings, and the pregnancy was terminated. The presence
of gall bladder was confirmed in retrospective sono-
graphic images of this case.

Discussion
Biliary tract and liver start to develop from hepatic bulge
on 4–6 weeks of gestation in the embryo. On the eighth
week, extrahepatic ways develop from hepatoblasts with
hepatocyte precursors, and join with intrahepatic arms.
The lumens of them are all open from the beginning and
they take shape as tubular structures in 12 weeks.[11,12] As
of this period, bile production can be detected and gall
bladder becomes detectable in the duodenum.[1,13] Ductal
layer malformation may occur when epithelium and
mesenchyme interaction is irregular.[13]

Gall bladder growing curves were created between
the second trimester and term, and it was shown that
the gall bladder was growing linearly between 15 and
30 weeks of gestation.[1,14] Goldstein et al.[15] stated the
length and diameter of gall bladder as 10!3 mm in
15–19 weeks of gestation, 15!4 mm in 20–22 weeks of
gestation, 19!6 mm in 23–24 weeks of gestation, 21!7
mm in 25–30 weeks of gestation, and 26!7 mm after 31
weeks of gestation. The dimension of the gall bladder
grows in proportional to the week of gestation, and it
is considered that it is not affected by fetal gender.[16]

Chan et al.[1] and Hata et al.[14] showed that the dimen-
sions of the gall bladder stay stable after 30 weeks of
gestation. Goldstein et al. reported that there is also
discharge to the duodenum in addition to the bile pro-

duction, and therefore there may be slight changes in
gall bladder volume.[15]

Biliary contractility in adults is regulated by cholecys-
tokinin secreted by duodenum mucosa. It was claimed
that a similar condition may be also in fetus.[17] No
change occurs in the dimensions of fetal gall bladder up
to 3 hours after the maternal nourishment.[15,18] Yet, the
volume of gall bladder remains stable but it displays a
sinusoidal increase-decrease; since this may vary in each
fetus, the gall bladder should not be characterized as
“extremely full” or “empty” just with a single imaging,
and the examination should be repeated in following
weeks.[17]

In the sonographic examinations during prenatal
period, various benign findings may be observed in the
fetal gall bladder such as isolated lack, malformation,
duplication, being ectopic, or containing gallstone or bil-
iary sludge.[1] However, the biliary atresia which is the
most severe form of this condition affects general prog-
nosis negatively. Depending on the inflammation and
destruction, biliary atresia which is the fibrous oblitera-
tion of extra- and intrahepatic biliary tracts causes
obstructive jaundice in newborn. This may begin during
antenatal period: Either the channel never develops or
the bile flowing into interstitium causes hepatic inflam-
mation, or primitive biliary tracts continue proliferation
around porta hepatis and causes obliteration.[12] It is
though that the loss of Hes 1, which is a factor related
with transcription, during embryonic period causes the
underdevelopment of extrahepatic channels and the lack
of gall bladder during intrauterine period.[19]

It is not obligatory to image gall bladder in basic
examinations,[20,21] but the centers carrying out detailed
imaging are required to detect gall bladder.[22] Not
detecting fetal gall bladder during second trimester is a
rare and usually a temporary finding, and it show itself in
following examinations or after birth.[1,3] Undetectable
gall bladder is seen in one out of 875 cases.[4] In actual
absence of isolated gall bladder has been reported in 1
out of 6300 cases.[23] Biliary atresia is even more rare and
it has been reported in 1 out of 16,000 cases.[24] Bronstein
et al.[5] and Goldstein et al.[15] could be able to detect gall
bladder in 99% of the cases examined transvaginally in
14–16 weeks of gestation. In the transabdominal exami-
nations carried out during second and third trimesters,
this rate was reported as 65–82% during 24–27 weeks of
gestation by Hata et al.,[14] and as 82–94% during 15–40
weeks of gestation by Hertzberg et al.[3] In our series, we



could not detect fetal gall bladder in situ in 3.1% of the
cases during the first examination in 15–22 weeks of ges-
tation. The imaging success increased to 99% from 97%
in those who underwent second examination. When
affecting factors and the cases who could not be followed
up were excluded, the gall bladder was detected in the
second examination while it was undetectable in the first
transabdominal examination in 60 out of 63 fetuses.
When terminated morphological and chromosomal
anomalies and fetal loss cases and also the cases which
could not be followed up were excluded from the series,
the rate of undetectable gall bladder after two consecu-
tive examinations was found as 0.11% (3/2683). When
we reviewed the reasons for being unable to detect, espe-
cially in the first 4 years between 2008 and 2011, we
noticed that the failure of imaging in 1014 cases which
was more than 5% regressed to 2% in 1690 cases in the
last 4 years. Also, the sooner the week of gestation, the
more we failed to image the gall bladder. We reached
findings which made us consider that there may be other
factors affecting the imaging success other than experi-
ence and advancing week of gestation such as fetal mal-
formations and concurrent chromosomal anomalies.
Hence, Shen et al.[9] in 2011 and Dreux et al.[7] in 2012
recommended checking for other systems and organs
certainly with a detailed examination in cases where fetal
gall bladder cannot be detected. Dreux et al.[7] found
severe anomalies in 24% of their series. In this retrospec-
tive study, we also found morphological or genetic
anomalies in fetuses in 22.6% of the cases whose gall
bladders were undetectable (p<0.001). Among the
anomalies found in all groups, we found that 22.6% of
the cases had undetectable gall bladder (p<0.001).
However, we could not distinguish if it was caused by
carrying out only one examination or by gall bladder
accompanying systemic malformation. Because, the gall
bladders that were undetectable during the first exami-
nation in the group which terminated their pregnancies
relatively in the early weeks would have been detectable
more easily in the following weeks if the pregnancies had
not been terminated. Taking this affecting factor into
consideration, we believe that it would be more reason-
able to approach cautiously to fetal anomalies where gall
bladder cannot be detected until further postpartum and
postmortem studies are carried out in wider series.

Another issue in our cases with anomaly is that the
gall bladder which is relatively small possibly due to
mechanical effects in case of fluid increases in body and

organs cannot be observed in the sonography.
Hydrops, acid, megacystis and hydronephrosis cases
are more than the one third of the cases whose gall
bladders cannot be detected.

It is known that the lack of isolated gall bladder may
progress with cystic fibrosis.[25] In a study performed in
France between 2002 and 2009, cystic fibrosis was found
in 13.5% of the cases with undetectable gall bladder.[26] It
was claimed that relative risk is 11 times higher if also
hyperechogenic intestine is present. In another series of
60 cases with cystic fibrosis risk, gall bladder could not be
detected in 12 cases (20%) but there was no such finding
for those who had low risk for cystic fibrosis. Gall blad-
der could not be seen in 17–19 weeks of gestation in
75% of the cases who were found to have cystic fibrosis.[8]

In our series, we investigated cystic fibrosis in two cases:
While we did not see the disease in one case with unde-
tectable gall bladder, we found cystic fibrosis in other
case who had detectable gall bladder, and we terminated
the pregnancy. 

If any anomaly related with biliary tracts is suspected
during sonographic examination, ruling out biliary atre-
sia is claimed to be the first step to do.[27] Biliary atresia is
a rare disease with unknown etiology which is seen in 5
out of 100,000 live births in Europe and in 1 out of 30
cases in Pacific countries. Perinatal viral infections,
inflammatory and immune disorders, genetic predisposi-
tion, abnormal embryogenesis and toxins may be
responsible for its development.[28] There are two types,
who are syndromic (15%) and nonsyndromic (85%).
Polysplenia, lack of inferior vena cava, azygos continua-
tion of infrahepatic vena cava, preduodenal portal vein,
intestinal malrotation, heterotaxia, situs inversus and
cardiac defects may accompany to syndromic type.[27]

Both types are considered to start during antenatal peri-
od. In biliary atresia cases, atretic gall bladder is seen fre-
quently during postnatal period and neonatal cholestasis,
fibrosis and cirrhosis follow each other. The loss is
inevitable if hepatoportoenterostomy operation or
hepatic transplantation is not carried out.[27] In our series,
we did not find any biliary atresia.

During 13–20 weeks of gestation, enzyme insuffi-
ciency in the amniotic fluid or identifying a cystic forma-
tion together with the lack of gall bladder in the liver
may have a role in the early diagnosis of biliary atre-
sia.[29–32] In study carried out on a wide series for that pur-
pose, it was found that gamma-glutamyl-transferase
which is a hepatobiliary enzyme could be isolated
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between 16 and 22 weeks of gestation and that its levels
were associated with the week of gestation.[33] From this
point of view, it was asserted that biliary atresia cases
could be detected by checking for digestive enzymes
before 22 weeks of gestation in amniotic fluid following
a cystic fibrosis investigation which resulted normal in a
mother-to-be with undetectable gall bladder in consecu-
tive examinations. This examination may be guiding also
for cystic fibrosis.[7,32] Dreux et al.[7] reported the sensitiv-
ity as 90% and specificity as 80% for detecting cystic
fibrosis or biliary atresia by abnormal enzyme finding in
amniotic fluid before 22 weeks of gestation. If the week
of gestation is higher than 22, the sensitivity rate
decreases to 53%. While enzymes were in the normal
range in 82% of the cases in case of undetectable gall
bladder, incorrect results are obtained in 9% of the cases
who have detectable gall bladder.[7]

On the other hand, Shen et al.[9] carried out litera-
ture review and reported that only one case out of 268
cases with isolated undetectable gall bladder had biliary
atresia, and claimed that this may be a coincidental
finding. The same team also suspects the amniotic
enzyme studies. Hence, considering that biliary atresia
diagnosis during postnatal period can only be estab-
lished with advanced examinations such as acholic
gaita, abnormal blood biochemistry, radionuclide scan-
ning in liver, endoscopic retrograde cholangiopancre-
atography and magnetic resonance imaging, it seems
that relying only one enzyme may be a fault.[34]

While chromosomal anomaly risk increases if lack of
gall bladder is together with additional anomalies, the
indication of karyotyping analysis to be performed in
isolated case is controversial.[4,6,34] One XXY and one tri-
somy 21 cases were reported in the literature.[34] Rarely,
lack of gall bladder can be seen within the syndrome
accompanied by multiple anomalies depending on gene
mutation such as Holt-Oram syndrome.[35] In our case,
we found trisomy in 3 cases and triploidy in 1 case; while
we could not detect gall bladder in any of them, they also
had additional anomalies and their pregnancies were ter-
minated upon the requests of the families. Since we had
no autopsy finding, we did not consider appropriate to
evaluate or discuss the actual absence of gall bladder in
this study. Blazer et al.[4] carried out a study on a trans-
vaginal ultrasonography series of 29,749 cases and they
could not found gall bladder in two examinations with
one-week interval during 14–16 weeks of gestation, and
they qualified as “undetectable gall bladder”, and repeat-

ed the review transabdominally at 22–26 weeks of gesta-
tion. After first two examinations, the number of cases
with undetectable gall bladder was 34 with a rate of
1/875. While prognosis was good in all cases (n=20,
59%) with the lack of isolated gall bladder, they termi-
nated 9 (41%) out of other 14 cases found to have addi-
tional anomaly. Karyotype anomalies were also found in
five of them. Remaining 5 cases were continued to be
examined and it was found that gall bladder was in situ in
4 of them. Yet, the number of healthy case is only 1. It
was shown that gall bladder was actually absent only in 5
of isolated cases during neonatal period.

In their series of 20 cases, Gündo¤mufl et al.[6] found
cystic fibrosis, karyotype anomaly (47,XXX) and multi-
ple anomaly in one case each, respectively (18% in total).
Amniotic enzyme level was abnormal in 18% of the
cases, but only one of them was identified to have cystic
fibrosis. Prognosis was good in other 2 cases although
gall bladder was absent. Dreux et al.[7] could not detect
gall bladder in 102 cases, and they found cystic fibrosis in
10 of them, biliary atresia in 8 of them, digestive system
anomalies in 6 of them, chromosomal anomaly in one of
them and the lack of isolated gall bladder in 22 of them.
Gall bladder could be seen in the second examinations in
remaining 55 cases. In our study, we found fetal anom-
aly in 17.8% of the cases with undetectable gall bladder
and chromosomal anomaly in 4.8% of them. Among
them who were followed up, no cystic fibrosis and biliary
atresia were found.

Shen et al.[34] carried out a prospective and consecu-
tive examination on cases with undetectable gall blad-
der between 2004 and 2009 and investigated cystic
fibrosis, karyotyping and digestive enzymes. They
qualified 16 out of 21 cases as isolated and they found
no problem in 15 of them for 4–30 months after deliv-
ery. Cystic fibrosis was found only in one case during
prenatal period and it was terminated. In other 5 cases,
the pregnancy was terminated in 3 cases due to kary-
otype anomaly (two trisomy 18 and 1 triploidy cases)
and one case due to multiple anomaly. The last case
had a good prognosis despite having venous return
anomaly.[34] This researcher group found no biliary
atresia case in their series. This team claims that the
prenatal diagnosis of isolated biliary atresia is not pos-
sible and this approach has no practicality due to the
low number of enzyme studies. In our series consisting
of 20 cases with undetectable gall bladder, we found
that pregnancy was terminated due other reasons
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(karyotype anomaly in 23.5%) in 17 fetuses. First of the
fetuses being followed up was born with a complex
anomaly associated with gastrointestinal and urinary
systems, but no information about prognosis could be
obtained from the parent. The second fetus was fol-
lowed up for a short time with the diagnoses of urete-
rocele, hydroureter, hydronephrosis and accessory
ectopic kidney, but postnatal follow-up could not be
carried out since the baby was born in another country.
Third fetus was followed up until birth, and the diag-
nosis of the lack of isolated gall bladder was confirmed
during postnatal period.

Cyst or cysts to be seen in the liver in the antenatal
sonographic examinations were reported 20 years ago
that they could be the first signs of biliary atresia; how-
ever, it was also reported that it is difficult to distin-
guish atresia type.[36] When antenatal sonography
reports (which were known to be abnormal) of 13 new-
borns known to have biliary problem were reviewed
(averagely 20 weeks), the accuracy of pre-diagnosis was
confirmed only in 15% of them.[37] Others were fol-

lowed up until the last day of pregnancy with inaccu-
rate pre-diagnoses of abdominal cyst, ovarian cyst and
duodenum atresia.[37]

“False gall bladder indication” during postnatal
period can be defined as cystic structure filled with
fluid and shorter than 15 mm, which has walls more
irregular than expected in the region that gall bladder
should locate.[38] This finding may be guiding in ante-
natal examinations and also in differential diagnosis.
Hypoechogenic small cystic structure(s) in liver hilus
may be the sign of biliary atresia while wider echoic
cysts may indicate ductus choledochus and echogenic
small cysts may indicate uncongested ductus chole-
dochus.[39]

While magnetic resonance (MR) imaging may pro-
vide information about gall bladder and its tracts,[40]

displaying the presence of meconium in the intestine
by MR signal may indicate the presence of bile acids.[10]

The steps to follow when gall bladder cannot be
detected in the antenatal examinations can be seen in
the algorithm provided in Fig. 3.
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Fig. 3. The steps to follow if gall bladder cannot be detected in antenatal examinations.



Conclusion
If gall bladder cannot be detected in the antenatal
examinations, multiple anomaly, cystic fibrosis, aneu-
ploidy, biliary atresia and the lack of isolated gall blad-
der should be suspected. Ultrasonographic examina-
tion should be repeated within 1–2 weeks and if it is
still undetectable, the examinations for related diseases
should be carried out rapidly. General prognosis is
positive in isolated cases during postnatal period. The
data are insufficient for now to utilize sonographic
information also during antenatal period which are
obtained during postnatal period by MR imaging and
the evidence level of enzyme investigations.

We failed to detect gall bladder in about 1% of the
cases among the fetuses that we examined during
15–30 weeks of gestation. Isolated absence is even rarer
and it is one per thousand. The possibility for being
unable to detect the gall bladder is higher in the early
weeks of gestation. The success for imaging in the sec-
ond examination increases. Fetal anomalies were more
frequent in cases with undetectable gall bladder. The
success for imaging gall bladder in fetuses with anom-
aly is also low. We could not distinguish clearly if our
findings were caused by the early period terminations
or systemic recurrence, and therefore we planned a
wider study for this issue. 

Conflicts of Interest: No conflicts declared.
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Özet: Renal transplantasyon sonras› gebelik: 
Befl olgu
Amaç: Fertil yafltaki kad›n hastalarda, baflar›l› böbrek transplantas-
yonlar›n›n artmas› sonucu gebelik istekleri ön plana ç›km›flt›r. Re-
nal transplantasyon sonras› birçok kad›nda renal ve endokrin fonk-
siyonlar h›zla normale dönerek ovulatuar menstrüel sikluslar bafl-
lamakta, gebelik istemi bulunan hastalar sa¤l›kl› bir gebelik ve can-
l› do¤um elde edebilmektedir. Bu çal›flmada klini¤imizde takip
edilen renal transplantasyonlu gebelikleri tart›flmay› amaçlad›k. 
Yöntem: Dr. Lütfi K›rdar Kartal E¤itim ve Araflt›rma Hastane-
si’nde, son dönem böbrek yetersizli¤i sebebiyle renal transplantas-
yon yap›l›p, son 2 y›l içerisinde gebelik elde edip do¤um yapm›fl 5
hastan›n gebelik takipleri ve perinatal sonuçlar› de¤erlendirildi. 
Bulgular: Olgular›n ortalama yafl› 28.4±3.04 (aral›k: 25–32), gra-
vida 2 (aral›k: 1–3), parite 0 (aral›k: 0–1), abort 0 (aral›k: 0–2), or-
talama do¤um haftas› 36.2±1.09 (aral›k: 35–38), ortalama do¤um
kilosu 2470±519.13 (aral›k: 2000–3280) gram idi. Hastalar›n 24 sa-
atlik idrarda protein miktar› 3174.6±5458.41 (aral›k: 94–12.783)
mg, renal transplantasyonlar› ile gebelik aras› geçen süre 4.7±1.92
(aral›k: 2.5–7) y›l bulundu. Olgular›n dördü obstetrik sebeplerle,
biri ise nefroloji önerisiyle sezaryen ile do¤urtuldu. Hastalar›n hiç-
birinin bebe¤inde do¤umsal anomali saptanmad›.
Sonuç: Renal transplantasyonlu hastalarda maternal ve fetal aç›-
dan pek çok risk bulunmaktad›r. Gebeli¤in baflar›l› bir flekilde so-
nuçlanmas›; kullan›lan immunsupresif ilaç dozlar›n›n hem greft
fonksiyonlar›n› koruyacak hem de fetüse zarar vermeyecek düzey-
de tutulmas›na, gebelik komplikasyonlar›n›n takip ve tedavisine
ba¤l›d›r. Bu nedenle hastalar›n takibinde nefroloji, obstetrik ve ne-
onatoloji uzmanlar›n› içeren multidisipliner yaklafl›m önerilmeli-
dir. 
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Abstract

Objective: With the increasing rates of successful renal transplanta-
tions, the desire to get pregnant has come into prominence in fertile
women. After renal transplantation, renal and endocrine functions
return to normal values rapidly and ovulatory menstrual cycles
begin; patients planning pregnancy can have a healthy pregnancy
and live birth. In this study, we aimed to discuss pregnancies with
renal transplantation followed up in our clinic. 
Methods: Gestational follow-ups and perinatal outcomes of 5 patients
who underwent renal transplantation due to end-stage renal failure
and then got pregnant and delivered within the last two years at Dr.
Lütfi K›rdar Kartal Training and Research Hospital were evaluated. 
Results: Of the cases, mean age was 28.4±3.04 (range: 25 to 32) years,
gravida was 2 (range 1 to 3), parity was 0 (range: 0 to 1), abortion was
0 (range: 0 to 2), mean week of delivery was 36.2±1.09 (range: 35 to 38)
weeks, and mean birth weight was 2470±519.13 (range: 2000 to 3280)
g. Of the patients, protein amount in 24-h urine was 3174.6±5458.41
(range: 94 to 12,783) mg, and the period between renal transplantation
procedure and pregnancy was 4.7±1.92 (range: 2.5 to 7) years. Four of
the cases were delivered due to obstetric reasons and one of them was
delivered by C-section with the advice of nephrology department. No
congenital anomaly was found in any of the baby of the cases. 
Conclusion: There are many risks for patients with renal transplanta-
tion in terms of maternal and fetal aspects. Resulting pregnancy success-
fully depends on keeping the doses of immunosuppressive drugs at a
level both protecting graft functions and not harming fetus, and the fol-
low-up and treatment of gestational complications. Therefore, a multi-
disciplinary approach consisting of nephrology, obstetrics and neonatol-
ogy specialists should be recommended for the follow-up of patients. 

Keywords: Pregnancy, chronic renal failure, renal transplanta-
tion.
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Introduction
While pregnancy in patients with renal transplantation
had been considered as risky in the past years, it has
become less fearsome due to the increase in transplanta-
tion success in recent years and gradually increasing
experience with successful pregnancies. Pregnancy after
renal transplantation was reported first in 1963. When
the literature is reviewed, it is seen that there are some
risks as well as positive outcomes of pregnancies after
renal transplantation. In the recent years, mortality rates
have been decreased depending on the developments in
renal transplantation and the life quality of patients has
been improved. Another result obtained is the desire of
fertile women to get pregnant. Menstrual dysfunction,
amenorrhea, anovulation and infertility develop in cases
with chronic renal failure. These functions get back to
normal after a successful renal transplantation and ovu-
lation starts in such patients,[1] and 5% of patients can get
pregnant. It is reported that 40% of the pregnancies con-
ceived after renal transplantation could not complete
first trimester due to spontaneous or therapeutic reasons,
and 90% of those who completed the first trimester
delivered successfully.[2]

Since ovulation may start within 1-2 months follow-
ing the transplantation, consultation should be provided
to patients about appropriate contraception methods and
the contraception should be started as soon as possible.
Although most of the pregnancies conceiving after renal
transplantation end up with live birth, the complication
risk increases in patients with gestational hypertension
and high level of creatinine before pregnancy. The
patients are recommended to have stable graft function
before pregnancy (serum creatinine <1.5 mg/dl, protein-
uria <500 mg/day). While successful pregnancy rate in
patients having preconceptional serum creatinine level
below 1.4 mg/dl is 96%, it decreases to 70–75% in
patients with higher level of serum creatinine.[3] It is con-
sidered that infection and acute rejection risks are high-
er in pregnancies conceived within first year after trans-
plantation. It is also not recommended to get pregnant
within first year due to the teratogenicity potential asso-
ciated with high doses of immunosuppressive drugs and
antiviral drugs taken for viral infection prophylaxis.
However, it was seen in the literature that there was no
significant increase in the complications in the pregnan-
cies conceived within first year.

Pregnancy rate within first three years in patients
with renal transplantation is 3.3%, and live birth rate in
those completing first trimester among these pregnan-

cies reaches up to 90%.[2,4] While the most common
problems during pregnancy are hypertension (62%),
preeclampsia (29%) and infection (23%), the rates of
prematurity, low birth weight, newborn complications
and cesarean section vary between 41 and 55%.[5]

Methods
Gestational follow-ups and perinatal outcomes of 5
patients who underwent renal transplantation due to
end-stage renal failure and then got pregnant and deliv-
ered within the last two years at Dr. Lütfi K›rdar Kartal
Training and Research Hospital were evaluated. The
medical files of the cases who referred to the perinatol-
ogy clinic, had the history of renal transplantation and
live births were analyzed retrospectively. The ages, the
date of transplantation, gravida, parity, abortion number,
drugs they took and the doses, serum creatinine levels
before and after pregnancy, complete blood counts, pro-
tein amounts in 24-h urine and hepatic function tests of
the patients were investigated. It was found that all
patients underwent anomaly screening. During the ges-
tational follow-up of patients, presence of intrauterine
growth retardation (IUGR) and any anomaly were meas-
ured ultrasonographically and noted. Complications of
patients during pregnancy, delivery types and presence
of complication during delivery were investigated. Apgar
scores were checked with birth weights of babies.

The statistical analysis of the data was done by SPSS
20.0 (SPSS Inc., Chicago, IL, USA). The lowest and
highest values of mean, standard deviation and median
were used in the descriptive statistics of the data. The
data with constant and normal distribution were provid-
ed as mean±standard deviation, and the data without
constant and normal distribution were provided as medi-
an (minimum-maximum).

Results
Demographic characteristics are given at Table 1. In the
five patients who conceived after renal transplantation,
mean age was 28.4±3.04 years, gravida was 2 (range: 1 to
3), and parity was 0 (range: 0 to 1). The patients had the
transplantations approximately 4.7±1.92 (range: 2.5 to 7)
years ago. The transplantation was done to three
patients due to end-stage renal failure with unknown
reason, one patient due to renal failure developed as a
result of chronic hypertension, and one patient due to
renal failure developed as a result of familial
Mediterranean fever. All patients were taking azathio-
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prine and tacrolimus. In addition these drugs, one
patient was taking prednisolone 5 mg 1!1, one patient
was taking nifedipine 30 mg 2!1 and prednisolone 5 mg
1!1, one patient was taking methyldopa 250 mg 2!1,
prednisolone 5 mg 1!1 and vitamin D, and one patient
was taking colchicines 1!1 mg. Two patients had pre-
conception chronic hypertension. In the antenatal fol-
low-up of all patients, tension arterials, blood biochem-
istry values and urine cultures were normal. The protein
amount in 24-h urine of patients was 3174.6±5458.41 g.
First and second trimester screening tests of four
patients were normal; amniocentesis was recommended
to one patient when combined trisomy 21 risk was found
as 1/160 in the first trimester screening test, but the
patient did not accept. Oral glucose challenge test was
performed on all patients. The values of four patients
were normal while one patient was diagnosed as gesta-
tional diabetes. Blood glucose of the patient was regulat-
ed by diet. It was found in the follow-up visits of 4 preg-
nant women, women who had no fetal anomaly accord-
ing to the ultrasonographic examination, that their ultra-
sonographic measurements were consistent with the
week of gestation. Growth retardation was found in the

patient diagnosed as gestational diabetes. Premature
rupture of membrane developed in one patient at 35
weeks of gestation. All patients underwent cesarean sec-
tion. The reasons for cesarean section patients were
breech presentation in primipara in one patient, increas-
ing creatinine values in one patient, development of fetal
distress during labor follow-up in one patient, grade-2
hydronephrosis development in transplanted kidney in
one patient and upon the recommendation of nephrolo-
gy department due to the pain description of the patient
in that region, and identification of IUGR in one patient.
Mean delivery week was 36.2±1.09 (range: 35 to 38).
Mean weight of newborns was 2470±519.13 (range:
2000 to 3280) g, 1-minute Apgar score was 8 (range: 7 to
9), and 5-minute Apgar score was 9 (range: 8 to 10).
With the recommendation of nephrology department,
all patients were administered preop 100 mg pred-
nisolone i.v., 80 mg i.v. prednisolone on postop first day,
40 mg i.v. prednisolone on postop second, third and
fourth days, and 32 mg i.v. prednisolone on postop fifth
day. Later on, patients continued with oral 5 mg tablet
1!1. Mean hospitalization period was 3 (range: 2 to 5)
days. Congenital anomaly was not seen in any baby. 

Table 1. Demographic data of patients.

Case 1 Case 2 Case 3 Case 4 Case 5

Age 31 25 32 28 26

Transplantation time (how many years ago) 6 2.5 5 3 7

Gravida 3 1 2 2 1

Parity 0 0 1 1 0

Abortion 2 0 0 0 0

Drugs taken Azathioprine + Tacrolimus +  Azathioprine + Azathioprine + Azathioprine +
tacrolimus azathioprine + tacrolimus + tacrolimus + tacrolimus +

nifedipine + prednisolone prednisolone +  colchicines
prednisolone methyldopa 

Hypertension - + - + -

Protein in 24-h urine (mg) 94 2450 306 240 12783

Complication Premature rupture Anemia, creatinine increase Anemia Hypertension Gestational  
of membrane during pregnancy, diabetes, IUGR

hypertension

Delivery type Cesarean Cesarean Cesarean Cesarean Cesarean 

Birth weight (g) 2070 2360 3280 2640 2000

Apgar score 7/8 8/9 8/9 9/10 8/9

Hospitalization (day) 2 3 2 5 2

Cesarean indication Breech presentation Creatinine Fetal Hydronephrosis IUGR
in primipara increase distress

IUGR: Intrauterine growth retardation
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Discussion
In patients with end-stage renal failure, fertility decreas-
es 10 times due to ovarian dysfunction, anovulation and
libido loss. Renal and endocrine functions return to nor-
mal levels in many women within 1–2 months after suc-
cessful renal transplantation and ovulatory cycles begin
and it becomes possible to conceive. Thanks to the
improved surgical techniques and immunosuppressive
drugs, one out of 50 fertile women with functional kid-
ney after transplantation conceives.[5]

As pregnancy with transplanted kidney comes with
some risks and ovulation may return immediately after
transplantation, it is essential to provide contraception
consultancy to patients during the first years in particu-
lar. Centers for Disease Control and Prevention (CDC)
recommends contraceptive methods to the patients
underwent solid organ transplantation whether being
complicated (those with acute or chronic graft failure or
rejection) or non-complicated. While hormonal contra-
ceptive methods containing progesterone or barrier
methods can be used safely in complicated group, hor-
monal contraceptives containing estrogen are not pre-
ferred. In non-complicated patient groups, all contracep-
tive methods can be preferred. In addition to contracep-
tion method, consultancy should also be provided about
the most suitable pregnancy timing, maternal and fetal
outcomes, effects of immunosuppressive drugs on fetus,
risks on renal graft, and other medical problems. Most of
the studies performed report that a stable pregnancy in
renal transplantation does not cause any negative irre-
versible effect on graft functions.[6] Graft loss rate in preg-
nant women undergoing immunosuppressive treatment
was found as 8–11% within two years and no difference
was observed between them and non-pregnant women.[7]

The risks for acute rejection and infection are generally
higher in pregnancies conceived within one year after
transplantation and potential teratogenity is higher with-
in first year due to high dose exposure to immunosup-
pressive drugs and antiviral drugs used for viral infection
prophylaxis. Therefore pregnancy is not recommended
preferably within first year. For pregnancy planning, it is
recommended having sufficient and stable graft function
(serum creatinine <1.5 mg/dl, proteinuria <500 mg/day),
not having rejection history within last one year, provid-
ing stable dose of immunosuppressive treatment, and not
having any additional disease which may affect pregnan-
cy and graft function. It is likely to result in a pregnancy
conceived after meeting these conditions in a positive
way even if it is within 6–12 months after transplantation.

However, generally, it is advised to wait for 2 years after
transplant for maternal and fetal well-being.[3] Estimated
pregnancy rate within first three years after renal trans-
plantation is 3.3%, and 75–80% of these pregnancies
result in live birth.[4] The pregnancies of 40% of patients
with renal transplantation who delivered in our clinic
were conceived within 3 years after transplantation and
60% of them after 3 years.

Although the complication risk increases in patients
with hypertension and high level of serum creatinine
before pregnancy, most of these pregnancies result in live
birth. While successful pregnancy rate in patients having
preconceptional creatinine level below 1.4 mg/dl is 96%,
it decreases to 70–75% in patients with higher levels of
creatinine.[8] In our case series, preconceptional serum
creatinine levels were below 1.4 mg/dl in all patients.

Proteinuria may be seen in the third trimester as a
result of physiological hyperfiltration during pregnancy;
however, it returns to normal levels three months after
the pregnancy. The presence of proteinuria during the
early periods of pregnancy is the indicator of previous
kidney damage and it is associated with the increase of
renal dysfunction risk together with hypertension.

There is an increased risk in patients with renal
transplantation during pregnancy, especially in terms of
hypertension (53–68%), preeclampsia (27%), preterm
labor (45.6%), premature rupture of membrane, low
birth weight, IUGR and infection. All these risks are
closely associated with renal functions. The rate of spon-
taneous abortion is 14.7% and therapeutic abortion rate
is 4.9%, which are similar to general population.[9] First
preference should be alpha methyldopa in patients
developing hypertension due to its safety. Diabetes mel-
litus is seen in 9% of the patients with renal transplanta-
tion. Prednisolone and calcineurin inhibitor may cause
it. These patients should be subjected to 50-g oral glu-
cose challenge test at every trimester and 100-g glucose
challenge should be done on those negative values. The
immunosuppressive drugs taken come with increased
infection risk. The most common ones are urinary infec-
tions and its incidence is 42%. Asymptomatic bacteriuria
should be treated. Another problem in transplanted
patients is the anemia developing due to the insufficient
production of erythropoietin. Patients should be fol-
lowed up with complete blood count every 2–4 weeks in
terms of anemia. While the chronic hypertension in
40% of the patients in our case series was regulated with
medical treatment, 40% of the patients developed ane-
mia, 20% of the patients developed premature rupture
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of membrane, 20% of the patients developed gestation-
al diabetes, 20% of the patients developed creatinine
increase during pregnancy, and 20% of the patients
developed IUGR, but no pregnancy was resulted in
poor prognosis in any case.

Pregnancies of transplanted patients should be fol-
lowed up as high-risk pregnancies. In the follow up of
pregnancies, urinary culture test every 4–6 weeks, hemo-
globin level, renal and hepatic function tests, serum cal-
cium and protein analysis in 24-h urine should be recom-
mended as well as tension arterial follow up. In the
admission, it would be appropriate to evaluate CMV sta-
tus every trimester as well as the evaluation of HIV and
hepatitis B serology. In case that no problem arises dur-
ing pregnancy, it can be waited until spontaneous labor
starts and vaginal labor is recommended. Transplanted
kidney does not cause vaginal obstruction while vaginal
labor does not have any negative impact on transplanted
kidney. To prevent infection during labor, antibiotic
prophylaxis should be applied in invasive procedures
such as amniotomy and episiotomy or during c-section.
Cesarean labor should only be recommended according
to standard obstetric indications and the locations of allo-
graft and ureter should be confirmed before the opera-
tion. The location of graft is significant in terms of both
ureter and the proximity of vessel anastomoses to uterus.
The evaluation done before cesarean may prevent both
possible ureter and vein damages. In our case series, 3
patients delivered by cesarean for obstetric reasons and 2
patients for nephrologic reasons.

The drugs maintained after delivery pass into the
breast milk. However, the postnatal outcomes of these
drugs passing through lactation are not exactly known,
the safety of lactation after delivery is unclear. Yet,
there is no certain contraindication for lactation.
American Pediatrics Academy supports mothers taking
prednisolone to lactate while not recommending
mothers to lactate when taking cyclosporine, and
abstains on the lactation by mothers who take azathio-
prine and tacrolimus. There is no certain information
about the amount of mycophenolate and sirolimus in
breast milk. Sixty percent of our patients lactated.

It is required to maintain immunosuppressive drugs
during pregnancy which are taken by patients. Although
most of these drugs pass into the placenta, they are sub-
ject to first pass effect in fetal liver and they are usually at
an insignificant level in fetal blood in terms of potential
teratogenuos effects.[8] Immunosuppressive agents fre-
quently used after renal transplantations are calcineurin

inhibitors (cyclosporine, tacrolimus), antiproliferative
agents (azathioprine and mycophenolate), TOR (target
of rapamycine) inhibitors (sirolimus and everolimus) and
steroids. Congenital anomaly rate in pregnant women
undergoing immunosuppressive treatment (except
mycophenolate acid) is usually similar to the general pop-
ulation.[7] The relationship was reported between
mycophenolic acid exposure, of which pregnancy catego-
ry is D, and anomalies such as hypoplastic nail, short fifth
finger, and ear and face deformities.[10,11] Since there is no
sufficient information about the use of sirolimus, which is
another agent, it is not recommended during pregnancy.
In a study conducted for gestational complications, the
group taking tacrolimus + azathioprine was compared
with the group taking cyclosporine, and less increase in
chronic hypertension, preeclampsia, anemia and urinary
infection and increase in diabetes risk were found in the
group taking tacrolimus + azathioprine.[12] Four out of 5
patients in our case series were administered tacrolimus +
azathioprine, and premature rupture of membrane in one
patient, anemia in one patient, chronic hypertension in
one patient and gestational diabetes as well as IUGR were
developed. In another study performed, risk increases for
neurocognitive disease and attention deficit disorder with
hyperactivity were observed in babies subjected to
immunosuppressive drugs during intrauterine period.[7]

Consequently, while cyclosporine, azathioprine and
prednisolone are safe during pregnancy, mycophenolic
acid and sirolimus should not be taken during pregnancy
and it should be planned to cease taking them at least 6
weeks before pregnancy. Doses of the drugs decided to
administer should be readjusted during pregnancy.

Conclusion
Although most of the pregnancies conceived with the
rapid recovery of renal functions after renal transplanta-
tion result in live birth, patients should be followed up
closely in terms of increasing complications. Since the
pregnancy timing is associated with complications, the
most appropriate time should be waited after transplan-
tation and consultancy should be provided to families.
Patients should switch to an appropriate immunosup-
pressive treatment before pregnancy. The pregnancy
should be followed up by a multidisciplinary team con-
sisting of obstetrician, nephrology specialist and new-
born specialist. Minimizing the complications with close
follow-up encourages parents who desire to have a baby. 

Conflicts of Interest: No conflicts declared.
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Özet: Üçlü test sonuçlar›n›n perinatal sonuçlar 
üzerine etkisinin de¤erlendirilmesi
Amaç: Bu çal›flma ikinci trimesterde maternal serum alfa fetopro-
tein (AFP), beta human koryonik gonadotropin (!-hCG)  ve un-
konjuge estriol (uE3) MoM de¤erleri ile olumsuz perinatal sonuç-
lar aras›ndaki iliflkinin belirlenmesi amac›yla yap›lm›flt›r. 
Yöntem: Klini¤imize ikinci trimester tarama testi için baflvuran
1111 gebenin maternal serum AFP, !-hCG ve uE3 MoM de¤er-
leri ve perinatal sonuçlar› incelendi. Anormal MoM de¤erlerine
sahip hastalar, normal de¤erleri olan hastalarla olumsuz perinatal
sonuçlar aç›s›ndan karfl›laflt›r›ld›. 
Bulgular: Çal›flmam›zda artm›fl maternal serum AFP seviyeleri
("2 MoM) ile gebeli¤in indükledi¤i hipertansiyon geliflimi aras›n-
da anlaml› iliflki görüldü ve bu olgularda riskin 4 kat artt›¤› saptan-
d›. Artm›fl !-hCG seviyeleri ("2 MoM) ile gebeli¤in indükledi¤i
hipertansiyon ve izole fetal büyüme k›s›tl›l›¤› geliflimi aras›nda an-
laml› iliflki görüldü ve gebeli¤in indükledi¤i hipertansiyon riskinin
3 kat, izole fetal büyüme k›s›tl›l›¤› riskinin ise 2 kat artm›fl oldu¤u
saptand›. Azalm›fl uE3 seviyeleri (<0.5 MoM) ile olumsuz perina-
tal sonuçlar aras›nda anlaml› iliflki görülmedi. Maternal serum
AFP ve !-hCG seviyelerinin beraber yükseldi¤i ("2 MoM) gebe-
lerde gebeli¤in indükledi¤i hipertansiyon görülme oran›nda an-
laml› art›fl saptand› ve riskin 16 kat artt›¤› görüldü. Maternal se-
rum AFP, !-hCG ve uE3 ölçüm de¤erleri normal olan olgularda
perinatal komplikasyon görülme oran› anlaml› olarak düflük sap-
tand›.
Sonuç: ‹kinci trimester tarama testinde de¤erlendirilen serum be-
lirteçleri, anöploidi ve konjenital anomalileri ve beraberinde yük-
sek riskli gebelikleri saptamada kullan›labilir. Çal›flmam›zda aç›k-
lanamayan artm›fl maternal serum AFP ve !-hCG seviyeleri kötü
perinatal sonuçlarla iliflkili bulundu. 

Anahtar sözcükler: Üçlü test, perinatal sonuç, AFP, !-hCG, uE3.
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Abstract

Objective: This study aims to determine the relationship between
the poor perinatal outcomes and maternal serum alpha-fetopro-
tein (AFP), beta human chorionic gonadotropin (!-hCG) and
unconjugated estriol (uE3) MoM values during second trimester. 
Methods: Maternal serum AFP, ‚–hCG and uE3 MoM values and
perinatal outcomes of 1111 pregnant women who admitted to our
clinic for second trimester screening test were analyzed. The
patients with abnormal MoM values and the patients with normal
values were compared in terms of poor perinatal outcomes. 
Results: In our study, it was found that there was a significant rela-
tionship between elevated maternal serum AFP levels ("2 MoM) and
the hypertension development induced by pregnancy, and that the
risk increased 4 times in these cases. Significant relationship was
observed between elevated !-hCG levels ("2 MoM) and pregnancy-
induced hypertension and isolated fetal growth retardation develop-
ment, and it was found that the risk of pregnancy-induced hyperten-
sion increased 3 times while the risk of isolated fetal growth retarda-
tion increased 2 times. There was no significant relationship between
decreased uE3 levels (<0.5 MoM) and poor perinatal outcomes. In
pregnant women whose maternal serum AFP and !-hCG levels ele-
vated together ("2 MoM), there was a significant increase in the inci-
dence rate of pregnancy-induced hypertension and it was found that
the risk increased 16 times. The incidence of perinatal complication
was found significantly low in cases with normal levels of maternal
serum AFP, !-hCG and uE3 values. 
Conclusion: Serum markers evaluated in second trimester screen-
ing test may be used to identify aneuploidy and congenital anom-
alies as well as high risk pregnancies. In our study, we found asso-
ciation between poor perinatal outcomes with elevated maternal
serum AFP and !-hCG levels. 

Keywords: AFP, !-hCG, perinatal outcome, triple test, uE3.
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Introduction
Biochemical markers of maternal serum alpha-fetopro-
tein (AFP), beta human chorionic gonadotropin (!-
hCG) and unconjugated estriol (eE3) serum checked in
the second trimester screening test are used to screen
aneuploidies such as trisomy 21 and trisomy 18, and
congenital anomalies such as neural tube defects.[1,2]

Positive prenatal screening tests may be associated
with aneuploidies such as trisomy 21 and trisomy 18, and
congenital anomalies such as abdominal anterior wall
defects and neural tube defects.[3,4] It was also found that
there is a relationship between poor perinatal outcomes
and abnormal results after aneuploidy and congenital
anomalies such as neural tube defects are excluded.[5,6]

This study was conducted to investigate the rela-
tionship between high AFP and/or !-hCG and low
uE3 levels and poor prenatal outcomes including peri-
natal complications such as gestational diabetes melli-
tus (GDM), preterm labor, isolated fetal growth retar-
dation, pregnancy-induced hypertension, preterm pre-
mature rupture of membrane, stillbirth, ablatio placen-
tae, cholestasis, placenta previa etc.

Methods
This is a retrospective study carried out on 1111 pregnant
women between July 2012 and March 2013. The study
was started with 2240 women with singleton pregnancies
who referred for routine antenatal second trimester
screening test between 16 and 20 weeks of gestation. A
total of 1079 pregnant women who did not undergo their
routine antenatal follow-ups until delivery in our hospital
and 50 pregnant women that we could not access to their
triple test results were not included. Multiple pregnancies
and those with congenital anomalies such as known chro-
mosomal anomaly, neural tube defect and abdominal
anterior wall defect were excluded from the study.
Perinatal records of 1111 pregnant women before and
after delivery who underwent their follow-ups and deliv-
eries in our clinic and included to our study were
reviewed. Of all patients, demographic information,
delivery age, week of gestation, delivery type, newborn
gender, birth weight, Apgar scores, the values of !-hCG,
AFP and uE3 MoM found by triple screening test were
screened and recorded. Gestational age was calculated
according to the last menstrual period and according to
biparietal diameter measured during triple test in those
with unknown last menstrual period. AFP and uE3 values
were calculated as nanogram/milliliter, and !-hCG values

as international unit/milliliter. AFP values were adapted
according to the maternal weight, but !-hCG and uE3
values were not adapted. All three values were arranged
for gestational age by using multiples of the median.

First, cut-off values of triple test serum markers were
determined on the basis of the study carried out by
Dugoff et al.[7] The cut-off value for AFP and !-hCG was
2 MoM while it was 0.5 MoM for uE3. In the triple
screening test results, the biochemistry values found to
be below 2 MoM for AFP and !-hCG and above 0.5
MoM for uE3 were considered to be normal. Patients
with abnormal values for AFP, !-hCG and uE3 were
compared with patients having normal values for each
analysis both separately and together in terms of obstet-
ric complications.

The incidence rates of pregnancy-induced hyperten-
sion, isolated fetal growth retardation, ablatio placentae,
preterm labor, preterm premature rupture of membrane,
oligohydramnios, GDM, and stillbirth were found to
conform to the criteria determined clinically.

Preeclampsia was considered to be as proteinuria
("0.3 g proteinuria in 24-h urine or, if quantitative meas-
urement is not possible, 1+ and above proteinuria in spot
urine) or target organ dysfunction (platelet count
<100.000/microliter, serum creatinine >1.1 mg/dl or dou-
ble amount of serum creatinine without any other renal
disease, at least 2 times of normal concentrations of hepat-
ic transaminases, pulmonary edema, cerebral visual symp-
toms) accompanying to the new-onset hypertension (sys-
tolic blood pressure being "140 mmHg or diastolic blood
pressure being "90 mmHg two times with at least 4-hour
interval, systolic blood pressure being "160 mmHg or
diastolic blood pressure "90 mmHg two times with a few
minute of intervals) after 20 weeks of gestation in women
who were normotensive previously. Two or more of the
values (fasting as "95 mg/dl, first hour as "180 mg/dl, sec-
ond hour as "155 mg/dl, third hour as "140 mg/dl) of
100g oral glucose tolerance test being high according to
ACOG 1994 criteria were considered as gestational dia-
betes mellitus. Severe vaginal bleeding which could not be
explained with extrauterine reasons was defined as placen-
ta previa in a pregnant woman with normal localized pla-
centa. ACOG (American Congress of Obstetricians and
Gynecologists) only defines intrauterine fetal death above
500g as fetal death. Deaths above 28 weeks of gestation
(late fetal deaths) and within first week of birth were con-
sidered as perinatal mortality. According to the growth
curves based on predicted fetal weight measured with
ultrasonography, pregnancies in which those below 10th
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percentile but constitutional were excluded and those
exhibiting progressive deviation from growth curve dur-
ing 3-week follow-up and having concurrent oligohy-
dramnios and pathologic fetal Doppler findings were
defined as fetal growth retardation. Amniotic fluid index
being #5 cm was considered as oligohydramnios. Preterm
labor was defined as the delivery carried out with cervical
dilatation and effacement accompanying to uterine con-
traction before 37 weeks of gestation. Preterm premature
rupture of membrane was considered as the rupture of
amniotic membrane and breaking of amniotic fluid before
the labor and 37 weeks of gestation.

NCSS (Number Cruncher Statistical System)
2007&PASS (Power Analysis and Sample Size) 2008
Statistical Software (Kaysville, UT, USA) was used for sta-
tistical analyses. For comparing descriptive statistical
methods (mean, standard deviation, median, frequency,
rate, minimum, maximum) with continuous variables
when evaluating study data, Student t test was used in the
two-group comparison of variables displaying normal dis-
tribution, and Mann-Whitney U test in the two-group
comparison of parameters not displaying normal distribu-
tion. In the comparison of discontinuous variables,
Pearson's chi-square test, Fisher's exact test and Yates’
continuity correction test were used.  Significance level
was considered as p<0.05.

Results
When demographic data of the cases were evaluated,
mean maternal age was found as 30.7±6.12 years and age
range was found as 18–49, birth weight of babies was
between 330 and 4860g, and mean weight was
3218.12±650.16 g (Table 1). 

In 45 cases included in the study, AFP MoM value was
found as 2 and above (Table 2). Relationship was found
between elevated maternal serum AFP levels and preg-
nancy-induced hypertension (p<0.01) and it was seen that
the risk increased 4 times (OR=4.299, 95% CI 1.904–
9.705) (Table 3).

In 124 cases included in the study, !-hCG MoM
value was found as 2 and above (Table 2). It was found
that there was a relationship between elevated !-hCG
MoM values and pregnancy induced hypertension
(p<0.01) and isolated fetal growth retardation (p<0.05)
and it was seen in these cases that the risk increased 3
times in pregnancy-induced hypertension (OR=3.245,
95% CI 1.768–5.958) and 2 times in isolated fetal growth
retardation (OR=2.3, 95% CI 1.148–4.609) (Table 3).

In 40 cases included in the study, uE3 MoM value
was found as 0.5 and below (Table 2). In these cases,
there was no significant difference in terms of the devel-
opment of poor perinatal outcomes (Table 3).

In cases where maternal serum AFP and !-hCG lev-
els elevated together, a significant relationship was found
in the pregnancy-induced hypertension (p<0.01) and it
was seen that the risk increased 16 times (OR=16.11,
95% CI 4.766–54.458).

In cases in which these markers were normal, poor
perinatal outcomes were lower.

The number of pregnant women whose perinatal
outcomes could not be found was 839. It was found
that 50 cases had GDM, 59 cases had hypertensive dis-
eases induced by pregnancy, 70 cases had preterm

Table 1. Distribution of demographic characteristics.

Min – Max Mean±SD

Maternal age 18–49 30.07±6.12
Birth weight of baby 330–4860 g 3218.12±650.16 g
1-minute Apgar score 0–10 7.99±1.36
5-minute Apgar score 0–10 9.12±1.25

N %

Week of gestation >37 weeks 966 86.9
<37 weeks 144 13.0

Delivery type Normal 638 57.4
Cesarean section 473 42.6
Emergency 348 73.6
Elective 125 26.4

Gender of baby Female 522 47.0
Male 589 53.0

Number of smoking pregnant women 79 71.1
Intense care need Baby 79 7.1

Mother 1 0.1

Table 2. Distribution of AFP, !-hCG and uE3 MoM variables.

Min – Max Mean ±SD

AAFP MoM 0.23–5.58 1.05±0.48
!$hCG MoM 0.12–10.40 1.16±0.77
uE3 MoM 0.08–2.74 1.07±0.37

N %

AFP MoM <2 MoM 1065 95.9
"2 MoM 45 4.1

!-hCG MoM <2 MoM 986 88.8
"2 MoM 124 11.2

uE3 MoM >0.5 MoM 1070 96.4
#0.5 MoM 40 3.6

Alpha fetoprotein (AFP) values were given as ng/ml, beta human chorionic
gonadotropin (!-hCG) values as mIU/ml, and unconjugated estriol (uE3) values as ng/ml.
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labor, 10 cases had premature rupture of membrane, 6
cases had placenta previa, 2 cases had cholestasis, 4
cases had ablatio placentae, 11 cases had oligohydram-
nios and 8 cases had stillbirth (Fig. 1).

Discussion
It was found in the studies performed that the risk for
developing poor perinatal outcomes during advanced
weeks of pregnancy increased in normal fetuses with

Fig. 1. Distribution of perinatal complications.

Table 3. Evaluations according to AFP, !-hCG and uE3 MoM levels.

AFP MoM !!-hCG MoM uE3 MoM

<2 MoM ""2 MoM p <2  MoM ""2 MoM p >0.5 MoM <0.5 MoM p
(n=1065) (n=45) (n=985) (n=124) (n=1070) (n=40)

Mean±SD   Mean±SD   Mean±SD   Mean±SD   Mean±SD   Mean±SD  
(Median) (Median) (Median) (Median) (Median) (Median)

n (%) n (%) n (%) n (%) n (%) n (%)

30.02±6.11 31.11±6.29 a0.242 29.99±6.07 30.67±6.49 a0.243 30.11±6.11 28.98±6,20 a0.251
3242.68± 2667.78± b0.001** 3235.82± 3088.55± b0.456 3229.19± 2956.75± b0.106

621.41 978.62 611.47 886.20 638.99 846.11 
8.02±1.30 7.38±2.22 b0.067 8.01±1.32 7.80±1.58 b0.088 8.00±1.34 7.68±1.64 b0.116
9.15±1.19 8.47±2.24 b0.025* 9.15±1.24 8.95±1.39 b0.084 9.14±1.24 8.83±1.65 b0.101

Complication is present 249 (23.4) 22 (48.9) c0.001** 229 (23.2) 41 (33.1) e0.016* 256 (23.9) 15 (37.5) c0.076
Gestational diabetes mellitus 47 (4.4) 3 (6.7) d0.451 47 (4.8) 3 (2.4) c0.337 49 (4.6) 1 (2.5) d1.000
Gestational hypertensive diseases 51 (4.8) 8 (17.8) d0.002** 43 (4.4) 16 (12.9) c0.001** 55 (5.1) 4 (10.0) d0.158
Preterm labor 64 (6.0) 6 (13.3) d0.058 63 (6.4) 7 (5.6) c0.898 65 (6.1) 5 (12.5) d0.101
Premature rupture of membrane 8 (0.8) 1 (2.2) d0.312 8 (0.8) 1 (0.8) d1.000 9 (0.8) 0 (0.0) d1.000
Placentae previa 6 (0.6) 0 (0.0) d1.000 4 (0.4) 2 (1.6) d0.138 6 (0.6) 0 (0.0) d1.000
Cholestasis 2 (0.2) 0 (0.0) d1.000 2 (0.2) 0 (0.0) d1.000 2 (0.2) 0 (0.0) d1.000
Ablatio placentae 4 (0.4) 0 (0.0) d1.000 4 (0.4) 0 (0.0) d1.000 4 (0.4) 0 (0.0) d1.000
Fetal growth retardation 48 (4.5) 3 (6.7) d0.457 40 (4.1) 11 (8.9) c0.029* 47 (4.4) 4 (10.0) d0.107
Oligohydramnios 11 (1.0) 0 (0.0) d1.000 10 (1.0) 1 (0.8) d1.000 11 (1.0) 0 (0.0) d1.000
Stillbirth 7 (0.7) 1 (2.2) d0.283 8 (0.8) 0 (0.0) d0.608 7 (0.7) 1 (2.5) d0.255

aStudent-t test, bMann-Whitney U test, cYates continuity correction test, dFisher’s exact test, ePearson Chi-Square, *p<0.05, **p<0.01

maternal age
Birth weight of baby

1-minute Apgar score
5-minute Apgar score
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unexplained elevated maternal serum AFP and !-hCG
levels and decreased uE3 levels.[8] It was shown in the
study of Sagol et al. that the risk for developing obstet-
ric complication in pregnant women below 35-year-old
with false positivity in triple test results increased for 3.6
times.[9]

The relationship between elevated maternal serum
AFP levels and preterm labor, preeclampsia and fetal
loss before 24 weeks of gestation is known.[10] Tikkanen
et al. showed the relationship between elevated second
trimester maternal serum AFP and ablation placenta.[11]

In our case, we observed ablatio placenta in 4 cases but
found no significant relationship with AFP levels.

Proctor et al. found that fetal growth retardation,
preterm labor and still birth risk before 32 weeks of
gestation and elevated second trimester maternal
serum AFP were associated.[12] Spaggiari et al. also
reported same findings.[13] In our study, we found sta-
tistically significant increase in the incidence rate of
pregnancy-induced hypertension in elevated AFP (>2
MoM) levels and 4 times increased risk, but no statisti-
cally significant difference in other complications
(GDM, preterm labor, premature rupture of mem-
brane, fetal growth retardation and stillbirth) although
there was increase.

Dugoff et al. analyzed serum screening results of
33,145 patients included in the multicentered FASTER
study and they found significant increase in the risk of
developing poor perinatal outcome in patients with two
or more abnormal markers.[7] Baer et al. found in the
consecutive integrated screening test that poor perinatal
outcomes including also fetal loss and preterm labor
increased in false positive results and when all poor peri-
natal outcomes were analyzed, they found the risk high-
er in cases with more than one marker was abnormal
compared to the cases with high level of AFP only.[14] In
pregnant women whose maternal serum AFP and !-
hCG levels elevated together ("2 MoM), there was an
increase in the incidence rate of pregnancy-induced
hypertension and it was found that the risk increased 16
times in our study. In our study, we found statistically
significant low levels for perinatal complication rate in
cases with normal AFP, !-hCG and uE3 values com-
pared to the cases with abnormal values.

The relationship between abnormal !-hCG and
placental pathologies is known.[15] Physiological changes
do not occur in spiral arterioles associated with insuffi-
cient trophoblast invasion developing during the first
weeks of gestation, and therefore uteroplacental circu-

lation is degenerated. Hyperplasia occurs in syncy-
tiotrophoblasts as a result of hypoxia developing in pla-
cental tissue and !-hCG production increases.[16,17]

According to another study, there was a relationship
between elevated !-hCG (>2.5 MoM) and preterm
labor, low birth weight and fetal growth retardation.[18]

In the study of Bak›r et al., cases with !-hCG >2.5
MoM were found to be associated with poor perinatal
outcomes.[19] In our study, we found the rate of pregnan-
cy-induced hypertension and isolated fetal growth
retardation in cases whose !-hCG levels were "2 MoM
was significantly higher, and that the risk was 3 times
higher in pregnancy-induced hypertension and 2 times
higher in isolated fetal growth retardation.

In some studies in the literature, it was reported that
low pregnancy associated plasma protein A (PAPP-A)
and uE3 values were associated with poor perinatal out-
comes[9,13,20,21] and that low uE3 levels (<0.5 MoM) were
associated with poor perinatal outcomes such as preg-
nancy-induced hypertension, fetal growth retardation
and oligohydramnios.[22–25] We did not find any statisti-
cally significant difference between low levels of uE3
MOM  and perinatal complications in our study.

It is known that serum parameters predict gesta-
tional complications at a certain rate. Also, it is not
clear if these relationships are independent from other
factors or not. In addition, presence of a relationship
does not show that these parameters can be used in
clinic safely. On both regards, this study has limita-
tions. The relationships found were not tested by using
regression analyses if they have an impact independent
from other factors. Also, positive and negative predic-
tive values were not calculated. Despite all these defi-
ciencies, the research results may be of vital impor-
tance for arousing the attention of obstetricians and
gynecologists in Turkey towards considering also the
outputs of triple test MoM values except trisomy.

Conclusion
According to the results of our study, unexplained ele-
vated maternal serum AFP and !-hCG levels at second
trimester are associated with poor fetomaternal out-
comes. Therefore, it is required to inform such cases in
detail, to explain possible complications and to follow up
and evaluate these cases more carefully and in detail dur-
ing their pregnancies. 

Conflicts of Interest: No conflicts declared.
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Özet: Kad›n-Do¤um’da t›bbi bilirkiflilik
Ülkemizde uzmanl›k dallar› içinde en fazla adli-idari problemin
ç›kt›¤› dal Kad›n Hastal›klar› ve Do¤um’dur. T›bbi bilirkiflilik da-
va konusu olan dosyalarda hâkim karar›nda s›kl›kla önemli rol oy-
namaktad›r. T›bbi bilirkiflinin görevi hekim taraf›ndan yap›lan de-
¤erlendirme, tetkik, tedavi/ameliyat›n yerleflmifl t›p kurallar›na uy-
gun yap›l›p yap›lmad›¤›n›, varsa zararl› sonuçta etkin olan di¤er
olaylar›, bilimsel dayanaklar›yla aç›klamaktan ibarettir. Bilirkiflinin
bilirkiflilik müessesesi ile ilgili hukuki düzenlemeleri bilmesi ge-
reklidir. Bilirkiflilik, adli bilirkiflilik ve t›bbi bilirkiflilik olarak ayr›-
l›r. 2010 y›l›ndan itibaren ceza mahkemelerinin Yüksek Sa¤l›k fiu-
ras›’ndan karar alma zorunlulu¤u kald›r›lm›flt›r. Bunlar›n haricin-
de Hukuk Muhakemesi Kanununa göre “uzman görüflü” madde
bafll›¤› alt›nda “bilimsel mütalaa” al›nabilir. Uzmanl›k görüflü ha-
kem hastanelerden, özel dal hastanelerinden ve uzmanl›k dernek-
lerinden al›nabilir. T›bbi bilirkifli; t›bbi giriflimde bulunanlar›n ku-
surlu veya kusursuz olduklar›n› de¤il, giriflimde t›p bilimi ve mes-
lek kurallar›na uygun davran›p davran›lmad›¤›n› belirtmelidir. So-
mut olayda kusuru belirleme yetkisi Hâkim’e aittir. T›bbi hatalar-
da, hatay› yapt›¤› iddia edilen t›p mensubunun müdahalede gere-
ken dikkat ve özeni gösterip göstermedi¤i, t›bb›n gerek ve kuralla-
r›na göre olayda ihmali olup olmad›¤›, müdahalede “T›bbi stan-
dartlara” uyup uymad›¤›, t›p bilimi ve tekni¤ine göre yap›lmas› ge-
reken ile yap›lan müdahale ve tedavinin farkl› olup olmad›¤› konu-
lar›n›n özellikle aç›klanmas› gerekir. T›bbi bilirkiflinin yorumlar›
kapsaml›, adil ve tarafs›z olmal›d›r. T›bbi bilirkifliler donan›mlar›,
rapor verme ve de¤erlendirmeleri ile baz› özelliklere sahip olmak
zorundad›rlar. Bu nedenlerle bilirkiflilik, üzerinde olumsuz tart›fl-
malar yap›lan kurumlardan biridir. De¤iflik bilirkiflilerden al›nan
raporlarda, birbirine tamamen ters düflüncelerin var olmas› bunun
en önemli nedenlerindendir. 2016 y›l› bafl›nda bu nedenlerle yeni
haz›rlanan “Bilirkifli Yasa Tasar›s›” üzerinde de¤erlendirmeler ha-
len sürmektedir. 

Anahtar sözcükler: Medikolegal, bilirkifli, do¤um davalar›, mal-
praktis, t›bbi kötü olay.
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Abstract
In Turkey, Gynecology and Obstetrics is the field with the highest
rate of judicial-administrative problems among expertise fields. It
often plays a significant role in the judicial decision in files which are
engaged in lawsuit requiring medical expertise. The duty of medical
expert is only to explain if the evaluation, examination or treatment/
surgery performed by physician conforms to the established medical
rules or not and other events causing harmful results, together with
scientific grounds. The expert should know legal arrangements
about expertise. Expertise has two types which are judicial expertise
and medical expertise. As of 2010, the obligation for penal courts to
take decision from Supreme Council of Health was annulled. Apart
from them, “scientific opinion” can be asked pursuant to the article
“expert opinion” according to the Code of Civil Procedure. Also,
“expert opinion” can be received from peer hospitals, private branch
hospitals and expertise societies. Medical expert should state if it is
acted in accordance with medical science and code of practice dur-
ing the procedure or not instead of stating if those performing the
procedure are faulty or not. In concrete cases, “Judge” has the right
to determine the flaw. In medical errors, it especially should be
explained if healthcare professional claimed to be the faulty one paid
attention as required during procedure or not, if he/she was negli-
gent according to the medical requirements and rules or not, if
he/she conformed to “Medical standards” or not, and if was there
any difference between those that should be done according to med-
ical science & technique and the performance and treatment per-
formed. The comments of medical expert should be comprehensive,
fair and unbiased. Medical experts should have some characteristics
with their knowledge, reporting and evaluation. Therefore, there are
always negative discussions about expertise. Presence of completely
opposite opinions in the reports taken from various experts is one of
the reasons. The discussions on “Expertise Law Draft” prepared for
such reasons in the beginning of 2016 still continue. 

Keywords: Medicolegal, expert, delivery cases, malpractice, mal-
occurrence.
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Introduction
Gynecology and Obstetrics is the leading field among
many expertise fields in terms of medico-legal issues in
Turkey and the world, and it causes the status of the
field to get harm. Medical expertise of Gynecology and
Obstetrics which often plays a significant role in the
judicial decision in files which are engaged in lawsuits,
and related legislation and the criteria shedding light to
the evaluation are discussed in this study.

The scores of Gynecology and Obstetrics decreasing
from the highest to the lowest ones, which also reflect to
Examination for Specialty in Medicine, due to various
factors such as medicolegal problems in 2000s in partic-
ular, difficult work environment, populist policies and
financial reasons etc. and the advanced loss of status pre-
senting with the highest rates of resignation within last
10 years among the assistants working in Gynecology
and Obstetrics field remind us “The Lost Honor of
Katharina Blum” of Heinrich Theodor Böll, the winner
of Nobel Prize in Literature in 1972. Yet, the Republic
of Turkey managed to decrease maternal mortality rates
to 15.8/100,000 during 2003–2014 which was
68/100,000 in 1990s, compared to member countries of
Organization of Economic Co-operation and
Development (OECD) which managed to achieve same
rate in 23 years;[1–3] the lion’s share in this achievement
belongs to devoted Obstetricians and Gynecologists
undoubtedly. Obstetricians- Gynecologists are neither
appreciated nor earn respect for this success. Obstetrics
and Gynecology is the only branch that is at the top of
the agenda with cases reflecting to the media in an
uncontrolled way and devoid of any reality, with work-
ing conditions for 365 days and 24 hours in a year, hav-
ing the highest rates of emergency cases and two patients
at the same time as mother and fetus. It is also same in
Turkey and it is the branch with the highest rate of judi-
cial-administrative problems (16%) among expertise
fields (Table 1).[4] The reviews of the cases files between
2001 and 2010 submitted to the Supreme Council of
Health show that the rate of lawsuit is highest among
Obstetricians-Gynecologists compared to other health-
care professionals. In 1684 penal files and total fault rate
of 39.8% with 670 files between 2001 and 2006, obstet-
rics-gynecology has been found faulty in 114 files among
262 files, which is 43.7% (Fig. 1). In the same period, the
fault rate is 88 (47.6%) out of 185 files for general sur-
gery, 106 (34.2%) out of 310 files for general practition-
ers, and 63 (24.5%) out of 257 files for nurse midwife.[4,5]

High fault rate of obstetricians-gynecologists was also
reflected into the professional liability researches con-
ducted in the United States of America and as a result,
difficulties were experienced among Gynecologists and
Obstetricians and especially in the fields of Obstetrics
and Perinatology. While 23.8% of the physicians
decreased the number of their high-risk pregnant
patients, 17.0% of them increased the rate of cesarean
section (C/S), 13.4% of them decreased to offer vaginal
delivery after C/S, 9.3% of them decreased to carry out
delivery, and 5.1% of them completely stopped to attend
delivery operations. About 13.1% of the wages of obste-
tricians & gynecologists decreased more than 10%,
2.6% of obstetricians & gynecologists started to work in
another workplace or moved to a location having a dif-
ferent jury, and 0.4% of them stopped paying for insur-
ance. Its reflection in gynecology is the decrease in 12%
of gynecological surgical procedures, decrease in 4.9%
of major gynecological surgical procedures, and quitting
surgery completely in 1.4% of them.[6]

Table 1. Distribution of criminal suits by branches evaluated in Supre-
me Council of Health between 2001 and 2010.

Branch sued Total %

Practitioner 475 16.83

Obstetrician 462 16.37

Midwife-Nurse-Medical assistant 461 16.33

General surgery 300 10.63

Orthopedics 188 5.28

Pediatrics 149 5.2

Internal medicine 125 4.43

Anesthesiology-Reanimation 108 3.83

Neurosurgery 92 3.26

ENT 62 2.20

Urology 51 1.80

Cardiothoracic surgery 47 1.66

Anesthesia technician 46 1.63

Ophthalmology 45 1.59

Neurology 37 1.31

Psychiatry 26 0.92

Cardiology 25 0.88

Plastic surgery 25 0.88

Dentistry 23 0.81

Pediatric surgery 19 0.67

Radiology 19 0.67

Infection 8 0.28

Dermatology 5 0.17

Other 25 0.88

Total 2823 100
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Offenses against individuals according Turkish Penal
Code are evaluated in the same way for either doctors or
electricians since the laws are arranged in accordance
with general legal rules; however, matters related with
professions, especially like medical expertise which has
14 years of education after high school, requires addi-
tional knowledge other than law; therefore, it is fre-
quently required to refer to an expert. Arrangements
about expertise were defined in the law as below.

Cases to Refer Expertise 
Article 266: In cases where the resolution requires spe-
cial technical or knowledge other than legal ones, the
court decides to take vote and opinion of an expert either
itself or upon the request of one of the parties. In cases
where it is possible to resolve the matter with general
and legal knowledge of judge, expertise is not referred.
The duty of medical expert is only to explain if the eval-
uation, examination or treatment/surgery performed by
physician conforms to the established medical rules or

not and other events causing harmful results, together
with scientific grounds.[7–12] The expert should know legal
arrangements about expertise.[8,9]

Arrangements about Expertise 
Code of Civil Procedure, Article 278: Expert performs
his/her duty under the management of court. If expert hes-
itates about assigned duty and limits, s/he may always
request the court to eliminate this hesitation. If expert
needs during the evaluation, providing that the court
approves, s/he may refer to the information of parties. In
such cases, it is reminded to expert by court that one of the
parties cannot be listened unless other party is also present.
In order to explain vote and opinion by expert, the expert
may carry out necessary investigations if it is required.
Parties may be present during such investigations. 

Expertise has two types which are judicial expertise
and medical expertise (Table 2). In cases related with
medical science, official expertise organizations are the
Institution of Forensic Medicine, Supreme Council of

Fig. 1. Distribution of personnel who are defendants in the files of Supreme Council of Health between 2001 and 2006.
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Health and universities. Among them, Institution of
Forensic Medicine has 6 Expertise Boards and 1st
Forensic Medicine Expertise Board has an obstetrician as
a member for deaths with unknown reasons. 6th Forensic
Medicine Expertise Board also has an obstetrician as a
member for cases such as offenses against public morali-
ty and family order, felonies regarding lineage, illegal
abortion, cases stated in Articles 53, 54, 55, 57 and 58
(except clause 3) of Turkish Penal Code and determina-
tion of sexual potency. Although Supreme Council of
Heath was defined as the institution to decide in penal
proceedings until 2010, the obligation of criminal courts
to take decision from Supreme Council of Heath was
annulled with the decision of Constitutional Court dated
22.10.2010 due to heavy workload of the Council which
gathers once a year and the problems related with time in
the process of justice.

Except these three official organizations, Article
293 of Code of Civil Procedure defined a new institu-
tion with the title “expert opinion” and established a
legal ground for "scientific opinion". Also, “expert
opinion” can be received from peer hospitals, private
branch hospitals and expertise societies. Expert opin-
ion or scientific opinion from the expert can be taken
in order to present before expertise report and to sub-
mit for the evaluation of expertise, to reveal and
remove errors and conflicts in the expertise report after
the preparation of expertise report, and to support or
disproof the claims in the case.

Due to the importance of expertise, there are always
negative discussions about expertise. There are negative
comments in the media from time to time about expert-
ise such as “sore spot”, “expertise scandal”, “Experts are
more influential than judges and more dangerous than
enemies”.[8] Completely opposite opinions in reports
taken from different experts are the main reasons for
such negativity; “Expertise Law Draft” prepared for such
reasons in the beginning of 2016 has still been discussed
and waiting for approval.[12]

In the process of a lawsuit, medical expert should
know two articles of the law and the expertise regulation:
Code of Civil Procedure, Article 178: When chief judge
or judge declines the petition about calling witness or
expert produced by defendant or participant, defendant
or participant may bring such individuals. These individ-
uals are heard out during the trial. 
Code of Civil Procedure, Article 179: Within a reason-
able period, defendant notifies public prosecutor about

the names / addresses of experts and witnesses to be
invited directly or brought during the trial. If public
prosecutor will invite others either by himself or with
the judicial decision in addition to witnesses and experts
invited upon the request of defendant or shown in the
bill of indictment, public prosecutor informs defendant
about the names and addresses of such individuals with-
in a reasonable period.

The regulation about the arrangement of expert lists
and applications is given in Table 3.

Table 2. Differentiation of medical expertise and judicial medical ex-
pertise.

Judicial medical expertise

Issues requested by 
judge-prosecutor 

• Carried out upon official request
by court/prosecution office. 

• It is the decision of healthcare
professional to be expert or not.

• Carries out expertise duty pursuant
to the legislation stipulated by laws
(oath, receiving-submitting files).

• Liable to prepare an official
report for requesting authority.

• Receives “expertise fee” from
related judicial authority for the
duties carried out.

Medical expertise

Issues not requested by 
judge-prosecutor

• No official request by court/
prosecution office; individual
application is sufficient.

• No option for not being an
expert; application of individuals
is sufficient.

• Carries out expertise duty 
without following any 
legislation.

• No liability to submit an official
report.

• There is no “expertise fee”.

Table 3. Regulation about arranging expertise lists.

Regulation Concerned About the Arrangement of Expert Lists 
by Provincial Judiciary Justice Commission Pursuant to 

Code of Criminal Procedure

Official Gazette No.: 25832 Official Gazette Date: 01.06.2005 

Expertise applications are accepted under following conditions: 

• Having the legal capacity as of application date, 

• Having at least three years of professional experience on expertise area,

• Not convicted for crimes against the state, debt, corruption, bribery, rob-
bery, fraud, forgery, breach of faith, fraudulent bankruptcy or smug-
gling, conspiring to rig the bid or trade, being expertise contrary to facts,
perjury or false oath, even pardoned or suspended,

• Not being dismissed of profession or public office due to disciplinary
aspects or not being temporarily banned from fulfillment of art, 

• Not being removed from an expert list previously except voluntarily,

• Living or performing professional activities in judicial locality of commission,

• Not being registered to the list of another commission,

• Possessing conditions required by the regulation to perform duties as the
member of profession,

• For those required to register to an occupational organization to perform
his profession, possessing certificate, expertise document, certificate of
authority and similar documents showing the area of expertise in order
to be an expert in accordance with the regulation
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Challenging of expert, exemption from expertise and
the liabilities of expert: Experts can be challenged like
judges. This shows how the laws care about expert as
much as judges.[12,13] Experts may only withdraw from
expertise duty according to the terms about exemption
from testifying. Expertise liability is a serious civil serv-
ice. If there are strong indications that the material facts
provided in expertise reports do not reflect the truth,
there are legal (indemnity) penal (Articles 37-250-252-
257-258-266-277 of Turkish Penal Code) liabilities and
sanctions such as removal from the list. 

Expert:
• Should be reliable on matters regarding to his/her

expertise area and should have solid medical knowl-
edge,[8]

• Should have basic knowledge about legal area where
medical problem occur,[8,9]

• Should know the presence of medical judicial discre-
tion and especially medical jurisdiction, and be able
to sort out and find fundamental matters, which are
significant legally, from many medical cases,[12]

• Should be able to express the results found regarding
to the medical case in a way that legal professionals
can understand, and with concrete scientific-logical
grounds,

• Should be able to self-criticize and be flexible when
written opinion is required to be changed in case of a
new fact,

• Should be objective and unbiased towards disputed
matter and the parties.[7–15]

Who Will Be Expert/How to Conduct/
What Are the Possible Flaws in 
Medical Malpractice Cases?
Following three cases show the importance of preparing
expertise report accurately, completely and carefully.

Case 1

Matter in dispute: Forensic Report: “It was reported that
vaginal spontaneousterm normal delivery was accomplished in
..... Private Hospital after the pregnant woman was admitted
in labor. She was discharged with full recovery. The patient was
re-hospitalized in Medical Faculty hospital due to severe abdom-
inal pain that aggravated 11 days after delivery.
Ultrasonography revealed adnexial mass giving the impression
of pelvic hematoma. Laparatomy was performed and intraoper-

ative dissection demonstrated right side uterine rupture origi-
nating from the high cervical region iogether with abscess for-
mation, and therefore total hysterectomy was performed.”
It was reported that “It was medically right decision to carry
out the delivery of the patient with normal spontaneous proce-
dure, and the hematoma and uterus rupture observed in the
intraoperative screening 11 days after the delivery could be
seen at late period even rarely after normal spontaneous deliv-
eries, and this was an unpredictable and preventable case, it
was not caused by medical practice and since maternal death
risk is high in such cases, hysterectomy was a necessary practice
inevitably, and the practices performed at .... Private hospital
was consistent with medical rules and that it was concluded
unanimously that regarding physician and healthcare person-
nel had no error in this case”. 
The objection reasons of Institution of Forensic Medicine
were: “The Specialization Department prepared the report
only based on the documents of defendant private hospital and
university hospital, but the hospital documents were not inves-
tigated thoroughly and while antenatal records, the records on
delivery date and following medical center records as well as the
records of university hospital for the patient should be investi-
gated together and the report should be prepared accordingly,
there were not included in the evaluation”.

Case 2
While the physician stated that a healthy baby would be
delivered as a result of the examinations performed, it
was seen that the bone under the left arm of the baby
was missing and the right hand was beginning from the
wrist. The physician was found not guilty in the report
issued by the Institution of Forensic Medicine and the
court of first instance announced the dismissal of the
case. However, the Court of Appeal reversed the judg-
ment on the grounds that the report of Institution of
Forensic Medicine was insufficient and it was not inves-
tigated if the physician carried out the duty or not.[16]

Case 3
The patient died after the cholecystectomy, and the
suit brought upon this incident was accepted by the
court of first instance and the court adjudicated against
the physician. The Court of Appeal reversed the judg-
ment on the grounds that the report did not give any
details if the physician acted improperly against the
duty of care or not, and therefore it was not appropri-
ate to adjudicate based on this report. It was decided
that the judgment would be made after the report to be
prepared by a council consisting of academicians.[17]
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Points to Take into Consideration when 
Preparing Expertise Report
• The scope of the duty should be understood accu-

rately and completely. 
• It should be prepared after necessary investigations. 
• It should be prepared that a report prepared during

any judicial process or statement given may lead to
prejudication by any organization or affiliated trade
body.

Evaluation in Expertise/Relationship between 
Patient and Physician - Causal Link
Between 2013 and 2015, 108 out of 625 lawsuits brought
against the Ministry of Health are associated with
obstetrics, especially on pregnancy and delivery compli-
cations. Cerebral palsy, shoulder dystocia, undiagnosed
fetal anomalies, infant deaths and maternal deaths are
the main matters in dispute. Significant details about
Law of Obligations, Medical Code of Ethics and
Convention for the Protection of Human Rights and
Dignity of the Human Being with regard to the
Application of Biology and Medicine that the relation-
ship between patient and physician are shown in Table
4. One of the elements taken as a basis in the considera-
tion given in the Convention for the Protection of
Human Rights and Dignity of the Human Being with
regard to the Application of Biology and Medicine is
professional standard (Article 4). Including investigation,
any procedure in healthcare area should be conducted in
compliance with related professional liabilities and stan-
dards. Professional standard should be determined for
cases in dispute; however, it is disputable “what should
be professional standard”. Classical book knowledge,
continuous medical trainings, directives, applications
with evidence level 1A, recommendations and expert
opinion may be applicable for professional standard.
Considerations for carrying out medical practice or not
are stated by evidence levels (Table 5). The point grab-
bing attention here is that there is no conclusive result in
all practices except evidence level A.[18] Treatments may
end up with different results in different patients; there-
fore, it is mostly not possible to refer a standard practice.
Yet, evaluating evidences as good, medium, weak in “evi-
dence-based medicine”; evaluating recommendations in
rating system as “1” for strong ones and “2” for weak
ones, and determining as very low quality evidence (+),
low quality evidence (++), medium quality evidence (+++)
and high quality evidence (++++) show that different

results can be obtained. The answer to the question
“what is standard practice” is important for that reason.

Standard Practices
• Evaluating patient under his/her responsibility,
• If on-call, performing his/her duty, and visiting when

asked,
• Taking medical history (complaint-health history),
• Examination,

Table 4. Legal arrangements in patient-physician relationship

Law of Obligations, Article 506: “Attorney is responsible to conduct the
assumed duties and services faithfully and meticulously by protecting right-
ful benefits of proxy giver. In determining the liability arising out of the pri-
vate debt of proxy, the acts which should be shown by a prudent proxy
assumed duties and services in similar areas are taken as a basis.” The
arrangements do not guarantee the recovery of patient by physician. The lia-
bility of physician is to fulfill his duty of care. Physician who fulfills his duty
of care cannot be liable. In fulfilling duty of care, physician is responsible
even for his slightest fault. Physician is obliged to perform all occupational
duties, to identify medical condition of patient on time without delaying, to
take precautions completely required by the concrete condition and to
determine and apply appropriate treatment without any delay in order to
prevent patient to get harm. When making a choice among various treat-
ment methods, physician should consider patient and patient’s condition
and choose the safest method by avoiding attitudes and behaviors that
would put patient at risk. Physician should follow the latest medical
advancements and apply them (Decision No. 2003/13959e, 2003/2380k
dated 06.03.2003 of 13th Civil Department, Court of Appeal).

Medical Code of Ethics:
Enforcing Cabinet Decree: No. 4/12578 - January 13, 1960 (Published and
announced by Official Gazette: February 19, 1960 - No. 10436)
Article 6 - Physician and dentist act according to conscientious and pro-
fessional opinion without being under any influence when practicing their
skills and professions. Physician and dentist are free to determine the treat-
ment to be applied.

Convention for the Protection of Human Rights and Dignity of the
Human Being with regard to the Application of Biology and Medicine:
Law No. 5013 Concerning Convention on Human Rights and Biomedicine:
Official Gazette: 09.12.2003-25311). The parties of this agreement shall
protect the dignity and identity all human beings, and shall secure that the
integrity and other rights and freedoms of everyone without discrimina-
tion are respected when applying biology and medicine. Each of the par-
ties shall take precautions necessitated by domestic law in terms of carry-
ing into effect the terms of this convention. 

Article 2. (Priority of human being): Benefits and welfare of human
being shall be regarded above the benefits of science or society.

Article 3. (Utilizing healthcare services fairly): By considering the
needs for health and utilizable sources, parties shall take precautions
appropriate for ensuring individuals to utilize healthcare services fairly in
their own domination areas.

Article 4. (Professional standards): Including investigation, any proce-
dure in healthcare area should be conducted in compliance with related
professional liabilities and standards. 

Article 5. (General rule): Any procedure in healthcare areas can be per-
formed only after related individual agrees this procedure freely and as
informed. Appropriate information shall be provided to this individual in
advance about the purpose, characteristics, results and hazards of the pro-
cedure. Related individual may freely withdraw the consent at any time.
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• Utilizing diagnosis methods,
• Interpreting (informing),
• Filling/making fill informed consent form,
• Conducting operations,
• Knowing undesired complications,
• Knowing unexpected complications,
• Carrying out treatment,
• Following up/screening.

The expert is expected to distinguish the difference
between maloccurrence and malpractice and to revel if
there is a cause and effect relation between the procedure
performed and the case in dispute or not, and if the case
occurred whether due to the deficiency/error associated
with direct practice or not together with the evidences.[19]

Medical Maloccurrence
It is the poor outcome not associated with the quality of
the service provided by the healthcare team. In this regard,
expectable medical and surgical complications (they can-
not be prevented even though appropriate medical servic-
es are provided), unpredictable and unpreventable compli-
cations, and applications and options which are given after
patient is fully informed but when it is retrospectively
reviewed, it is thought that other options could be better
and therefore they are considered not quite appropriate
are all included in medical maloccurrence.[20]

Medical Malpractice
Following definitions are considered as malpractice:[20–22]

• According to the 44th General Assembly of World
Medical Association (1999), malpractice is the harm
occurring when physician does not perform standard
practice during treatment, or lack of skills or not
treating patient. 

• According to the Article 13 of Professional Code of
Ethics of Turkish Medical Association (1998), mal-
practice means the harm sustained by a patient due
to showing no interest or inexperience.[22]

• According to the decision of Court of Appeal, there
is a fault if physician applies medical data improper-
ly or incompletely, and if physician does not comply
with the special duties required by the profession
properly and sufficiently.[13,14,22]

In malpractice, it should be shown that negligence or
service below standards leads to harm (Tables 6 and 7).
Therefore, in the expert report: Medical maloccurrence

Table 5. Grading the quality of evidence and strength.

Grading the quality of evidence and strength by United States
Preventive Service Task Force (USPSTF): Grading of Recommendations,
Assessment, Development & Evaluation (GRADE).[18]

A: The USPSTF strongly recommends that clinicians routinely provide [the
service] to eligible patients. (The USPSTF found good evidence that [the
service] improves important health outcomes and concludes that bene-
fits substantially outweigh harms.)

B The USPSTF recommends that clinicians routinely provide [the service]
to eligible patients. (The USPSTF found at least fair evidence that [the
service] improves important health outcomes and concludes that bene-
fits outweigh harms.)

C The USPSTF makes no recommendation for or against routine provision
of [the service]. (The USPSTF found at least fair evidence that [the serv-
ice] can improve health outcomes but concludes that the balance of the
benefits and harms is too close to justify a general recommendation.)

D The USPSTF recommends against routinely providing [the service] to
asymptomatic patients. (The USPSTF found at least fair evidence that
[the service] is ineffective or that harms outweigh benefits.)

I The USPSTF concludes that the evidence is insufficient to recommend
for or against routinely providing [the service]. (Evidence that [the serv-
ice] is effective is lacking, of poor quality, or conflicting and the balance
of benefits and harms cannot be determined.)

Table 6. Distinction between medical maloccurrence and malpractice.

Medical maloccurrence Malpractice

• Unpredictable cases for that • Predictable cases without
patient sufficient precautions taken  

• Predictable cases with 
no precaution NEGLIGENCE

• Predictable cases that are risked (Disallowed risk area)
• Predictable cases with precaution 

taken (Allowed risk area) 

Table 7. Medical maloccurrence/liability relationship.

Characteristics of maloccurrence Name of result Liability in result

Unpredictable Unpreventable Accident, coincidence No liability 

Predictable Unpreventable Complication No liability
(Providing that informed consent form is received from 
patient about predictable [expected] harmful result and no
harm was not caused by quasi delict)

Predictable Preventable Medical malpractice Liability appears 
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and malpractice should be distinguished. Expert should
make all efforts to evaluate the relationship and causal
link of claimed practice below standard. Deviation from
practice standard may not always be care below stan-
dards or may not be related with a malpractice. Expert is
responsible to reveal if only physician and healthcare
professional acted in accordance with scientific and pro-
fessional rules during medical practice or not. The deci-
sion of fault should not be given by the expert; the
authority to determine fault in concrete case “belongs to
Judge”. Medical expert should state if it is acted in accor-
dance with medical science and code of practice during
the procedure or not instead of stating if those perform-
ing the procedure are faulty or not. If anything contrary
to scientific and professional rules is found, scientific
opinion and reasons regarding which scientific and pro-
fessional rule is violated should be presented, and if it
was considered that there is nothing contrary to scientif-
ic and professional rules and that due care is exercised
and there is no negligence, they are all should be stated
in scientific opinion and reasons. In medical errors, it
especially should be explained if healthcare professional
claimed to be the faulty one paid attention as required
during procedure or not, if he/she was negligent accord-
ing to the medical requirements and rules or not, if
he/she conformed to “Medical standards” or not, and if
was there any difference between those that should be
done according to medical science & technique and the
performance and treatment performed. 

Gynecology and especially Obstetrics due to its social
aspect being the branches in which patient rights are
abused the most has encouraged many unrealistic expec-
tations related with professional responsibility.
Transition from technology-oriented society to case-ori-
ented society in health unfortunately creates unrealistic
expectations. In medical expertise, it should be high-
lighted what is professional liability, and the facts and
possible perception issues should be removed. Currently,
studies related with quality assessment and development
are maintained in Turkey and many developed countries
in order to advance and improve healthcare services for
women; however, populist statements and ignoring
patient responsibilities are considered as the most signif-
icant problems against improvement and advancement. 

Conclusion
• The lawsuits related with Gynecology and

Obstetrics are the files considered to have the high-
est rates of malpractice.[5,6,19,23,24]

• Medical expert should have experience and knowl-
edge on the standards of the care provided during
the period when the case subject to the legal action
occurred; otherwise, medical expert should not
make any assessment.

• Interpretation of medical expert should be compre-
hensive, fair and objective, and should not rule out
any related information.[19]

• It should be remembered that the decisions of med-
ical expert should be referred usually when there is
no diagnostic and prognostic certainty.[19]

• Medical expert should distinguish malpractice and
medical maloccurrence.[19]

• Medical expert should certainly assess the causality
relationship between the harm and the practice
inappropriate for medical standards. It should not
be ignored deviating from standard may not always
be associated causatively with a maloccurrence.[19]

• Medical expert should be prepared for testimony
provided in any legal proceeding subject to equal
assessment by affiliated body or a professional organ-
ization.[19]

Precautions to be Taken to Decrease 
Fault in Malpractice Cases 
• Delivery in a facility with seven days and 24-hour in-

house obstetric coverage.[21]

• It should be explained to pregnant women in partic-
ular that there may be a death risk related with any
planned procedure and full approval of patient
should be obtained.[21]

• High-risk patients should be distinguished.[6]

• It should be paid attention that there is no missing
file/document, and standardized procedure notes
are added.[6,21]

• One of the reasons for patients to press a charge is to
understand what the event is and why it happened
and to prevent to encounter again. Therefore, a good
communication with patient and explanatory and
kind tone are very important to prevent a great num-
ber of claims to be filed.[24]

• Healthcare personnel being well-trained and hav-
ing necessary knowledge and skills, continuous on-
the-job training, detecting deficiencies or problems
and taking precautions are very important to pre-
vent lawsuits.
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Introduction
Neurofibromatosis-1 (NF-1) is an autosomal dominant
disease presenting with cafe-au-lait spots, iris hamartomas
and neurofibromas.[1] Diagnosis is established usually dur-
ing adulthood. It is known that the prevalence, which is
about 1:3000, does not change in pregnant population.[2]

It was claimed that some of the various complica-
tions, which are sometimes severe, seen in the preg-
nancies of women diagnosed with NF-1 were more
frequent compared to the normal population.[3–6] In this
report, we aim to review the progress and possible
complications of NF-1 through our case.

Özet: Gebeli¤i komplike eden serebral tutulumlu
nörofibromatozis tip 1 olgusu
Amaç: Nörofibromatozis-1, klinik sunumu heterojen olan otozo-
mal dominant geçiflli bir hastal›kt›r. Çok ender rastlanmad›¤› hal-
de ilgili branfl uzmanlar›nca de¤erlendirilmifl olgular d›fl›nda tan›-
s› gözden kaçabilmektedir. Burada, gebeli¤i s›ras›nda nörofibro-
matozis-1 tan›s› alan bir olgu üzerinden hastal›¤›n gebelikteki sey-
ri ve komplikasyonlar›n› tart›flmay› amaçlad›k.
Olgu: Yirmi sekiz yafl›nda ve 30 haftal›k gebe olgu, hipertansiyon,
proteinüri ve konvülziyonlarla baflvurdu. Preeklampsi/eklampsi ta-
n›s›yla do¤umu gerçeklefltirilen hastada postoperatif dönemde nö-
rofibromatozis-1 tan›s› kondu. 
Sonuç: Gebelikte nörofibromatozis-1, nörofibromalar›n h›zla bü-
yümesi, karakter de¤ifltirmesi veya yenilerinin eklenmesi ile ciddi
problemlere yol açabilir. Geliflebilecek olas› komplikasyonlar›n
öngörülebilmesi ve en aza indirgenebilmesi için gebe nörofibro-
matozis-1 olgular› deneyimli ve multidisipliner bir ekip yaklafl›m›
içerisinde yönetilmelidir. 
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Abstract

Objective: Neurofibromatosis-1 is a disease with an autosomal dom-
inant inheritance pattern and heterogenous clinical presentation.
Although it is not rare, its diagnosis may be overlooked except the
cases evaluated by the specialists from related disciplines. In this
report, we aimed to discuss the progress and complications of the
disease during pregnancy over a case diagnosed with neurofibro-
matosis-1 during pregnancy. 
Case: Twenty-eight-year-old case who was pregnant for 30 weeks
admitted with hypertension, proteinuria and convulsions. The patient
delivered with the diagnosis of preeclampsia/eclampsia was established
the diagnosis of neurofibromatosis-1 during postoperative period. 
Conclusion: Neurofibromatosis-1 during pregnancy may cause
serious problems with the rapid growth of neurofibromas, changing
characteristics or the addition of new ones. To predict possible
complications that may develop and to minimize them, neurofibro-
matosis-1 cases should be managed with an experienced and multi-
disciplinary team approach. 

Keywords: Neurofibromatozis, pregnancy, preeclampsia.



Case Report
Our case who was twenty-eight years old and had the
history of cesarean delivery was referred to our clinic
due to convulsions and the loss of consciousness at 30
weeks of gestation. In the first examination, confusion,
hypertension (160/80 mmHg) and tachycardia (155
beat/min) were noted. In the laboratory findings by
hepatic function tests of the patient who was afebrile, it
was found that thrombocyte count (170,000/dl) was
normal, urea and creatinine values were within normal
range but they were above the lower levels expected for
pregnant women (38.7 mg/dl and 0.79 mg/dl, respec-
tively). Also, +1 proteinuria and hemoconcentration
(hemoglobin value, 14 g/dl) were noted. With
preeclampsia-eclampsia pre-diagnosis, intravenous
magnesium sulfate neuroprophylaxis protocol was
applied to the patient with lethargy, hypertension and
proteinuria. The patient found to have normal fetal
heartbeat was taken to urgent cesarean delivery with
previous cesarean indication. The female newborn
whose birth weight was 2345 g, first-minute APGAR
score was 5, five-minute score 8 was taken to intense
care service for monitoring. During the cesarean deliv-
ery, common cafe-au-lait spots and lesions consistent
with cutaneous neurofibromas were noted on the skin

of patients. The consistency of findings with the diag-
nosis of neurofibromatosis-1 was confirmed by neurol-
ogy specialist.

In the magnetic resonance imaging (MRI) of brain
performed on the postoperative second day, 3.5!2 cm
FLAIR (fluid-attenuated inversion recovery) signal
increase and edema were observed on the right cerebral
peduncle anterior and right temporal lobe parahip-
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Fig. 1. Increase of right parahippocampal intensity in MR FLAIR
and T2A views (arrow).

Fig. 2. Distinctive choline peak supporting neoplasia in MR spectroscopy for lesion.



pocampal levels (Fig. 1). When choline (Cho) peak
became clear in the MR spectroscopy of this area, it was
considered that the decrease in the amount of N-acetyl
aspartate (NAA) supported the neoplasia (Fig. 2). 

When the records of the case for this pregnancy
were reviewed, it was seen that her routine laboratory
examinations were normal except high levels of free
thyroid hormone and suppressed thyroid stimulating
hormone levels (TSH 0.055 mIU/ml), and initiating
treatment for them. In the family history, it was found
out that her father and brother also had similar com-
mon spots (cafe-au-lait). Neurological and other clini-
cal findings of patient were recovered during the fol-
low-up in the intense care unit, and she was discharged
on the postoperative fifth day with a non-complicated
progress. Similarly, the newborn which had no prob-
lem during postpartum follow-up was discharged on
12th day.

In the follow-up MRI examinations carried out one
and three months later, cystic changes and dimension
increase (4.5!3 cm) in the right parahippocampal lesion.
The MR spectroscopy of the lesion with clear perfusion
increase in the perfusion MRI supported the glial tumor
possibility including malign degeneration (Figs. 3 and 4). 

Discussion
Neurofibromatosis (NF-1) is an autosomal dominant
disease developing with the mutation of NF1 gene
which codes neurofibromin protein and standing out
with cafe-au-lait spots, iris hamartomas and neurofibro-
mas in clinical conditions.[1] Although it displays full
penetrance, its clinical condition varies significantly
among patients even among the family members. While
it may progress with some cafe-au-lait spots in some
individuals, it may have severe orthopedic and vascular
findings in others. There is no evidence showing any
impact on fertility, and it was reported that its incidence
does not change during pregnancy.[2,4]

Our knowledge about the problems specific to the
pregnancies of patients with NF-1 is based on some case
series, a wide retrospective cohort study and other case
reports reporting its rare complications.[7–11]

Complications such as oligohydramnios, polyhydram-
nios, fetal growth retardation, intrauterine fetal death,
gestational hypertension, preeclampsia, HELLP syn-
drome, chronic hypertension with superimposed
preeclampsia, increased incidence of abortion and
cesarean were reported during pregnancy, and it was
claimed that some of them had higher rates compared to
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Fig. 3. Distinctive perfusion increase indicating neoplasia in lesion region compared to normal
side in perfusion MR examination (arrow).
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pregnant population without NF-1 diagnosis.[3–6]

However, the claim of increased obstetric complications
in some series was not supported.[12]

It was reported that neurofibromas grow during
pregnancy and their numbers increase, and they
decrease after delivery.[7,13] At this point, the impact of
progesterone is focused due to the fact that a major part
of neurofibromas (75%) express progesterone recep-
tor.[14] The presence of mediastinal and abdominal
tumors causing morbidities and even maternal and fetal
losses with repeating or malign changes during pregnan-
cy was reported.[15,16] Therefore, pregnant women estab-
lished NF-1 diagnosis should be evaluated carefully in
terms of neurofibromas and it should be kept in mind
that the tumors in localizations not seen in the inspec-
tion in particular may develop complications secondary
to pressure.[15]

Lesion similar to glial tumor was found in the right
temporal lobe parahippocampal region and uncus dur-
ing postpartum period in our case which did not have
any neurological finding before pregnancy. It is report-
ed that the neurofibromas with spinial localization may
lead to severe morbidity during pregnancy and early
postpartum period.[17] It was shown in MR studies that

about 40% of patients with NF-1 which are mostly
asymptomatic have spinal neurofibromas.[18,19]

Vascular anomalies such as aneurysm, arteriovenous
malformation and stenosis are the most common rea-
sons of death in NF-1.[20] Among them, renal artery
stenosis may cause serious complications during preg-
nancy.[21] It was reported that pheochromocytomas pro-
gressing with hypertensive attacks are seen more fre-
quently in NF-1.[22] Hemodynamic balances changing in
normal pregnancy physiology require to be more careful
about cardiovascular pathologies.

Severe hypertensive complications may develop in
some patients except renal artery stenosis or pheochro-
mocytoma etiology. While no increase in the incidence
of hypertensive disease was shown in the series of eight
cases by Segal et al., an increase was observed in the
complications of gestational hypertension, preeclampsia,
IUGR, preterm labor, cesarean delivery and cerebrovas-
cular complications in a retrospective cohort study
where antepartum, intrapartum and postpartum compli-
cations were investigated in 1500 NF-1 cases among
about 20 million pregnant women.[4,23] Also, it was high-
lighted by analyses performed after the factors such as
chronic hypertension, diabetes and renal diseases that

Fig. 4. Distinctive increase of choline peak in MR spectroscopy 3 months later, and increase of cho-
line/NAA rate supporting neoplasia.



the risk continues. Although rare maternal death cases
secondary to the increased morbidity were reported in
pregnant women with NF-1, it was stated that the mor-
tality rates were not significantly different than the gen-
eral population.[23]

Magnesium sulfate neuroprophylaxis protocol was
initiated in our case with the diagnosis of preeclampsia-
eclampsia based on convulsions, hypertension and pro-
teinuria findings. While it can be considered that the
convulsions depend on the effects of right temporal lobe
tumor, they cannot explain proteinuria and hypertension.

The increase of cesarean rates is also a common
problem seen in pregnant women with NF-1 frequent-
ly. Kyphoscoliosis, failed labor induction, hypertensive
complications, cephalopelvic disproportion and non-
indicated approaches are among the possible reasons.[2,7]

In our case, preterm cesarean labor was preferred due to
previous cesarean delivery.

Neuroaxial anesthesia procedure commonly required
in the obstetric population is characterized in pregnant
women with NF-1 diagnosis. Ruling out the involvement
of central nervous system is of vital importance in terms
of preventing a possible bleeding. Respiratory tracts
should be evaluated carefully for neurofibromas, it
should be prepared in advance for any emergency or
planned intubation need.

Since complications associated with hypertension and
the localization of neurofibromas in pregnancy with NF-
1 are more common, directing precautions towards these
areas would be reasonable. Identifying neurofibromas at
significant anatomic localizations before or during early
weeks of gestation which can be detected with simple
imaging modalities is a significant step to prevent com-
plications. Even asymptomatic, it should be kept in mind
that spinal neurofibromas may grow rapidly during preg-
nancy. Questioning previous neurofibromas treated with
medical or surgical methods is significant in terms of pre-
dicting recurrence or malign transformation.

Even though prognostic activity studies and cost
analyses have not been performed yet, it may be
required to rule out renal artery stenosis and pheochro-
mocytoma in patients with suspicious history. Renal
arteriography is indicated in cases found to have hyper-
tension. In the increases of sudden blood pressure pro-
gressing with attacks such as sweating, palpitation and
headache, it is required to investigate catecholamine in
urine and other related metabolites.[21] In cases without
previous hypertension, being cautious for preeclampsia

which may develop based on cardiovascular complica-
tion risk may help to decrease morbidity rate. In our
case, the tests required to rule out pheochromocytoma
diagnosis could not be performed due to the shortness of
postoperative hospitalization period and some social
reasons; however, the patient was called for follow-up by
informing in detail on this matter.

Conclusion
Skin examinations and investigating the family history
of pregnant women in terms of cafe-au-lait spots and
neurofibroma are significant for the diagnosis of NF-1.
Eclampsia may accompany to NF-1 cases. However,
other reasons such as pheochromocytoma and brain
tumor should also be investigated in these cases.
Therefore, interdisciplinary approach in the diagnosis
and follow-up of NF-1 during pregnancy is important. 

Conflicts of Interest: No conflicts declared.
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Umbilical cord stenosis and umbilical cord torsion: 
a case report
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Introduction
The rate of intrauterine fetal death is reported as five
per thousand.[1] While infection, detachment and con-
genital anomalies are considered among the etiological
factors of fetal deaths earlier than 28 weeks, the most
common causes in pregnancies on 28 weeks and above
are growth retardation and ablatio placentae. On the
other hand, no factor can be found in 27–50% of
intrauterine fetal deaths.[2]

Although umbilical cord defects are seen relatively
less, they are among the severe gestational complications
that may lead to high incidence of intrauterine fetal

death. Umbilical cord among umbilical cord anomalies is
the most common reason for this case.[3] In case of the
torsion of umbilical cord, blood flow decreases below to
the critical level and this may lead fetal hypoxia, oligohy-
dramnios, intrauterine growth retardation (IUGR) and
fetal death.[4] The purpose of this report is to discuss cord
stricture, which is seen rare and may lead fetal death, and
umbilical torsion case developing after cord stricture.

Case Report
All follow-up procedures of the patient, who had her
first pregnancy at 26 years old, were carried out in

Özet: Umbilikal kord stenozu ve buna ba¤l› geliflen
umbilikal kord torsiyonu: Olgu sunumu
Amaç: Bu olgu sunumunun amac› nadir gözlenen ve intrauterin
fetal ölüme neden olabilen kord stenozuna ba¤l› geliflen umbilikal
kord torsiyonunu tart›flmakt›r.
Olgu: Yirmi alt› yafl›nda ilk gebeli¤i olan, otuz iki haftal›k gebenin
rutin kontrolleri s›ras›nda fetal ölüm saptand›. Düzenli olarak takibi
gerçeklefltirilen hastan›n antenatal takiplerinde herhangi bir sorun
saptanmam›flt›. Gebenin özgeçmiflinde herhangi bir kronik hastal›k
veya enfeksiyon yoktu. ‹ntrauterin ölü fetüsün do¤um sonras›nda ya-
p›lan incelemesinde umbilikal kordun üç kez kendi etraf›nda doland›-
¤› ve torsiyone olan bu alanda yaklafl›k 1 cm striktür varl›¤› saptand›. 
Sonuç: Umbilikal kord striktürü fetal mortaliteye neden olabilir.
Kord striktürü ve buna ba¤l› geliflen umbilikal kord torsiyonu in-
trauterin ölümün nadir bir sebebidir. 

Anahtar sözcükler: ‹ntrauterin fetal ölüm, umbilikal stenoz, umbi-
likal kord torsiyonu.
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Abstract

Objective: The aim of this case report is to discuss umbilical cord
torsion, which is a rare condition, develops due to cord stenosis and
may cause intrauterine fetal death. 
Case: Fetal death was detected during the routine examination of a
woman who was on 32 weeks of gestation and having her first preg-
nancy at 26 years old. No problem was encountered during regular
antenatal follow-up visits. There was no chronic disease or infection in
her medical history. In the postnatal examination of intrauterine dead
fetus, it was found that umbilical cord was entangled around the fetus
three times and there was a stricture about 1 cm in this torsioned area. 
Conclusion: The stricture of umbilical cord may cause fetal mor-
tality. Cord stricture and umbilical cord torsion developing due to
cord stricture are rare causes of intrauterine death. 

Keywords: Intrauterine fetal death, umbilical stenosis, umbilical
cord torsion.



another center. It was learnt from the investigations per-
formed that the results of double and triple screening
tests were normal and no pathology was found in the
detailed ultrasonography. The patient referred to our
clinic with the complaint that she did not feel the move-
ments of baby for a day, and it was found in the ultra-
sonographic examination that the fetus with oligohy-
dramnios and consistent with 29 weeks had no fetal
heart beat. Later, cervical prostaglandin E1 was applied
for labor induction and 1370 g singleton dead male baby
was delivered vaginally. After delivery, fetus, placenta
and accessories were examined in detail. The fetus had
maceration, but no gross fetal anomaly was detected.
Placenta was 425 g and in normal appearance. Two
arteries and one vein were observed in the umbilical
cord, the length of the cord was within normal limits (64
cm) and the number of spirals was normal (0.5
spiral/cm). However, it was seen that the umbilical cord
was torsioned three times on its own axis where it enters
into anterior wall of fetal abdomen. After the cord
detorsioned, umbilical stricture was found on an area of
about 0.5 cm beginning from the area where the cord
exits anterior abdominal wall, and it was also observed
that the cord was edematous and ecchymotic on this
area. Also, maceration was seen around the abdomen on
an area of about 2 cm (Fig. 1). Autopsy could not be per-
formed since the family did not allow. To rule out other
causes of fetal death, chromosome analysis, direct radi-
ography, infection panel, autoimmune markers and
thrombophilia panel were requested. Direct radiogra-
phy was done to evaluate malformations in the muscu-
loskeletal system. No pathology was found in the direct
radiography (Fig. 2). Chromosome analysis could not
be performed on the fetus since fetal cells did not repro-
duce from cell cultures in the genetic examination.
Other test results were evaluated as normal. In the
pathologic examination of the placenta, perivillous fibrin
thrombi and focal chorangiosis were found. Upon the
fact that the findings in the first examination indicated a
death secondary to the torsion, umbilical cord stricture
and torsion were considered as the primary cause of
death. 

Discussion
Tests such as maternal blood, toxoplasma, rubella,
cytomegalovirus, herpes simplex, antinuclear antibody,
antiphospholipid antibodies and lupus anticoagulant
tests, and thrombophilia panel, fetal autopsy, placental
pathological examination and chromosome analyses

performed to determine the cause of intrauterine death
have a significant role for clarifying the etiology of still
births with unknown reason.[5] Yet, the reason cannot be
determined in most of the cases. The rate of stillbirths
with unknown reason within all stillbirth cases varies
between 12 and 50%.[6]

While the reasons of umbilical cord stricture are not
fully known, folding of the cord during the movements
when especially umbilical cord is long and fetal move-
ments are intense and the shortage of Wharton gel may
lead to umbilical stricture.[7] The length of umbilical
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Fig. 1. Torsion of umbilical cord and complete periumbilical ecchy-
mosis and skin maceration.

Fig. 2. Direct radiography of fetus.



cord is determined genetically as well as by fetal move-
ments. While more movements provide the develop-
ment of longer cord, less fetal movements cause the
development of shorter cord.[7] Normal cord length is
35–70 cm, and umbilical cord is protected against pres-
sure, stress and entanglement issues thanks to the spiral
structure of cord.[7] Cord stenosis is seen more when
umbilical cord is long and has high number of spirals
and umbilical coiling index is above 0.6.[8] Some studies
indicate that there is an underlying cord stenosis and
torsion in cases such as especially fetal cardiac arrhyth-
mia, cardiac failure, oligohydramnios, non-immune
hydrops and IUGR.[9] However, in our case, the length
and coiling index rate of umbilical cord were normal and
no excessive fetal movements were found in the anam-
nesis. Also, fetal movements increase with the increase
of amniotic increase, and it was reported by some stud-
ies that umbilical stenosis is observed more in case of
polyhydramnios.[8] We did not perform the regular fol-
low-ups of the patient; however, no pathology was seen
in the anamnesis for her routine follow controls.
Oligohydramnios was not found in her previous routine
controls. There was oligohydramnios in the ultrasono-
graphic examination during her referral. As known,
amniotic fluid amount is determined by the fluid
amount flowing into amniotic cavity through fetal
hemodynamics, fetal urination, fetal respiration and
transmembraneous way. Chronic hypoxia and placental
failure are among the most significant reasons of oligo-
hydramnios. In this patient, the reason for detecting
oligohydramnios during terminal period may be related
with chronic hypoxia increasing due to the exacerbation
of umbilical artery stenosis and/or torsion and disrup-
tion in fetal circulation and insufficient fetal urination as
a result. Abnormalities in Wharton gel protecting
umbilical veins on the cord area with umbilical stenosis
can be considered among the factors leading to umbili-
cal stenosis and torsion.[10] Wharton gel consists of
mucopolysaccharides containing mainly hyaluronic acid
and chondroitin sulfate[10] and its main role is to replace
adventitia in cord veins which do not have adventitia
layer. In this way, it protects cord veins by providing
elasticity and partial rigidity. Without Wharton gel,
vasoconstriction and stenosis-related fetal complications
may develop.

Although the disease is sporadic, there are also stud-
ies showing that it may present aggregation and recur-
rence.[11] Also, the studies state that the risk increases in

twin pregnancies conceived by assisted reproductive
techniques after invasive procedures such as amniocen-
tesis.[12] However, this was not the case in our patient.

Umbilical cord ultrasonography and the benefit of
Doppler ultrasonography carried out to establish the
diagnosis of umbilical cord anomalies antenatally have
still been controversial.[13] Ultrasonographically measur-
ing the diameter and area of umbilical cord at over 20
weeks of gestation is known to be beneficial to deter-
mine risky fetuses for IUGR and intrapartum complica-
tion.[14] The number of the umbilical cord spiral is a sig-
nificant predictive value in ultrasonographic examina-
tion. Umbilical coiling index being >0.6 or >90 per-
centile is defined as hypercoiling, and IUGR, fetal
arrhythmia and decelerations, fetal death and cord
stenosis are seen more commonly in this case.[8,15]

It was shown that the umbilical cord found to be thin
ultrasonographically had less Wharton gel compared to
normal cords. On the other hand, local cord strictures
may develop on any area, but it is seen mostly on the
area where umbilical cord enters into fetal abdomen.[16]

In general, umbilical cord complications may manifest
themselves with the decrease of fetal movements due to
chronic intrauterine hypoxia, decrease in fetal develop-
ment and oligohydramnios.[4] However, different clinical
results may occur; the patient may also refer to hospital
with fetal death without any sonographic indication or
intrauterine growth retardation.[4] It is important to
examine umbilical cord in the prenatal evaluation.
However, sudden changes may occur in Doppler ultra-
sonography, development of fetal detorsion, fetal activi-
ty and physiological indications.[17] Therefore, prevent-
ing the complication is almost impossible in some
patients. Besides, the families who have intrauterine fetal
death due to umbilical cord torsion should be informed
in detail that there is a recurrence risk, and the family
should be recommended a strict fetal monitoring in the
follow-up visits of next pregnancy.[7]

Conclusion
Umbilical cord abnormalities are among the patholo-
gies which are still not clarified for the factors in their
etiologies, do not have sufficient data on their diagno-
sis and treatment but may lead to intrauterine fetal
death. 
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Double J stent migration imitating premature 
membrane rupture during pregnancy
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Introduction
Pregnancy is a process affecting entire urinary system,
kidneys in particular. During pregnancy, the dimension
of kidney increases about 1–1.5 cm while kidney volume
increases about 30%.[1]

Renal pelvis and calyceal structures may be dilated
with progesterone effect and the pressure of uterus on

ureters. This dilatation creates a reservoir for urinary sta-
sis bacteria and may lead to clinical conditions which may
result with pyelonephritis. While delivery is the definite
treatment of this condition, placing double J stent (DJS)
during the early weeks of gestation can be applied as a
palliative solution. DJS' are widely used for the treatment
of hydronephrosis associated with pregnancy in the

Özet: Gebelikte prematür membran rüptürünü taklit
eden double J stent migrasyonu
Amaç: Gebelik, her iki böbre¤i ve üriner sistemi etkileyen bir du-
rumdur. Gebelik boyunca böbrekler hacim olarak yüzde 30 ve bo-
yut olarak da 1 ila 1.5 cm civar›nda büyürler. Renal pelvikalisyel
yap›larda geniflleme sa¤ böbrekte sola göre daha s›k görülmekte ve
gebelerin %80’inde bulunmaktad›r. Sistoskopi ve üreteral stent
yerlefltirilmesi, gebelikte görülen ciddi hidronefrozun ana tedavi
yöntemidir. Stent migrasyonu, üreteral stentlerin komplikasyonla-
r›ndan biridir. Bu yaz›da, 32 hafta gebeli¤i varken sular›n›n gelme-
si nedenli klini¤imize sevk edilen bir hastada saptanan double J stent
migrasyonunu sunduk.
Olgu: Yirmi dokuz yafl›nda, G3Y2 olan, 32. haftada erken mem-
bran rüptürü flüphesiyle baflvuran hastan›n muayenesinde double J
stentin üretradan d›flar› sarkt›¤› ve ultrasonografi görüntülemesin-
de stentin kuyru¤unun mesanede oldu¤u görüldü. 
Sonuç: Erken membran rüptürü aç›s›ndan negatif klinik ve labo-
ratuvar bulgular› olan olgularda üriner inkontinans özellikle ak›l-
da bulundurulmal›d›r. 

Anahtar sözcükler: Gebelik, double J stent, erken membran rüptürü.
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Abstract

Objective: Pregnancy is a condition affecting both kidneys and uri-
nary system. Bladders grow about 30% in volume and 1 to 1.5 cm in
dimension during pregnancy. The extension in renal pelvicalyceal
structures is seen more in the right bladder than the left one, and it
is observed in 80% of the pregnant women. Cystoscopy and place-
ment of urethral stent are the main treatment method for serious
hydronephrosis seen during the pregnancy. Stent migration is one of
the complications of urethral stents. In this report, we present the
double J stent migration found in a patient who admitted to our clin-
ic due to water breaking when she was at 32 weeks of gestation. 
Case: A 29-year-old G3Y2 case referred to our clinic with the suspi-
cion of preterm rupture of membrane at 32 weeks of gestation. In the
examination performed, it was seen that double J stent was hanging out
of the urethra and the tail of the stent was in the bladder according to
ultrasonographic imaging. 
Conclusion: Urinary incontinence should be kept in mind particu-
larly in cases with negative clinical and laboratory findings for pre-
mature rupture of membrane. 

Keywords: Double J stent, premature rupture of membrane, pregnancy.



world.[2] The most common complications of implanting
DJS are side pain, urinary system infection and hematuria
as well as rare stent migration.[3]

Preterm premature rupture of membrane (PPROM)
is defined as the rupture of amniotic membranes before
uterine contractions start. Other conditions (urinary
incontinence, vaginal discharge etc.) should be evaluated
to explain vaginal wetness in cases where negative clinical
and laboratory findings of PPROM are present.

The rates of sudden urge to urinate and urinary incon-
tinence increase during pregnancy and this may imitate
PPROM.[4] In this report, we discussed DJS migration
found in a patient who admitted to our clinic due to water
breaking when she was at 32 weeks of gestation.

Case Report
Twenty-nine-year-old G3Y2 case referred to our clinic
with the suspicion of side pain at 27 weeks of gestation.

Previous pregnancies of the patient were completed
without any complication. Urinary analysis performed at
antenatal visit was normal. Her current pregnancy pro-
ceeded without any problem until 27 weeks of gestation.
Following the physical examination and urinary analyses,
renal ultrasound examination was requested for the
patient. Grade 3 hydro-uretero-nephrosis was found on
the right kidney during renal ultrasound but no urinary
stone was detected. After the consultation with urology
department, it was decided to implant DJS to the patient.

Cystourethroscopy was done under local anesthesia
to the patient taken to the table in dorsal lithotomy posi-
tion. 5 FR double J catheter was implanted by placing to
renal pelvis from one end above the guide wire. The
patient was discharged in the same postoperative day.

The patient referred to our clinic due to the com-
plaint of water breaking at 32 weeks of gestation.

An inflammatory leakage in the vagina was detected
in the examination, but there was no flow from cervical
canal. While the nitrazine test yielded negative result,
amniotic fluid index was within normal limits in the
ultrasonographic imaging. In the examination per-
formed, it was seen that double J stent was hanging out
of the urethra and the tail of the stent was in the bladder
according to ultrasonographic imaging (Fig. 1).

As a result of the urology consultation, it was decid-
ed to replace double J stent of patient and new stent was
implanted without any problem after current stent was
removed.

No additional problem occurred in the following
periods of the patient and the delivery was done by
cesarean section at 39 weeks of gestation due to previous
cesarean. Double J stent of the patient was pulled out
under local anesthesia in the follow-up visit done 3
month after the delivery.

Discussion
The dilatation of renal pelvicalyceal structures
(hydronephrosis) is seen in 80% of the pregnancies and
they are more frequently seen on the right side than the
left side.[5] These changes generally arise during the sec-
ond trimester (at about 24–29 weeks) and may continue
up to postpartum 6–12 weeks.[6] There is no consensus
for the treatment of hydronephrosis, which is seen fre-
quently during pregnancy, between the conservative
approach and DJS implantation.[7] Week of pregnancy,
presence of renal stone and pyelonephritis presence have
a significant role in evaluating treatment options.
Implanting DJS is recommended in cases where renal
dysfunction or daily pain symptom occur. Ultrasound
guiding is preferred instead of conventional scopy for
implanting DJS during pregnancy. Thanks to the ultra-
sound, renal pelvis placement of DJS can be seen easily.[8]

Urinary incontinence rate increases together with preg-
nancy. This problem is resolved by itself after delivery in
most of the patients with the complaint of urinary incon-
tinence during pregnancy.[9]

The diagnosis of PPROM is usually established clin-
ically and it is based on the observation of amniotic fluid
coming from cervical canal to vagina during the exami-
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Fig. 1. Double J stent hanging out of urethra.



nation in a patient admitted for vaginal wetness. In cases
where definitive diagnosis cannot be established clinical-
ly, laboratory tests help the diagnosis. Evaluating amni-
otic fluid index by ultrasound may be normal during
early periods although it is a cheap and easily accessible
method that may be used for the diagnosis of PPROM.
Additional tests such as placental alpha microglobulin-1
protein assay (PAMG-1 [AmniSure]), insulin-like
growth factor binding protein 1 (IGFBP-1 [Actim
PROM]) and nitrazine test may be used. While nitrazine
test is the most common test used widely, its false posi-
tivity and false negativity rates are higher than other
tests. While the tests such as PAMG-1 and IGFBP-1
have high accuracy rates, they are used in cases where
the diagnosis is not clear due to the costs and amniotic
fluid ponding is not observed. 

DJS migration is a rare condition but migration is
seen even towards vena cava.[5] Possible mechanisms
during migration are considered to be urethral contrac-
tions and using DJS with inappropriate thickness.[10] It is
required to remove DJS in one third of the patients
implanted DJS due to the reasons such as migration, uri-
nary discomfort, infection etc. Symptoms vary in a
patient with DJS migration (side pain, repeating urinary
system infections, urinary incontinence etc.). In such
cases, DJS replacement should be the main approach.

Conclusion
In the presence of negative clinical and laboratory find-
ings suspected for PPROM, urinary incontinence
should be considered. The reason for urinary inconti-
nence in our case was DJS migration. Clinicians should
be careful for the migration of this stent and possible
complications in patients who were implanted DJS. The

settlement of DJS should certainly be checked during
gestational follow-ups.

Conflicts of Interest: No conflicts declared.
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Introduction
First intrauterine surgery in human was performed in
1981 by Michael R. Harrison in San Francisco, United
States of America. In this procedure, open vesicostomy
was applied to a fetus with posterior urethral valves.[1]

Although a great advancement has been seen in fetal sur-
gery in the last three decades, there are a limited number
of indications requiring prenatal surgical procedure.
Among classical indications, there are open spina bifida,
congenital pulmonary airway malformations, sacrococ-
cygeal teratoma, and congenital diaphragmatic hernia.[2]

Özet: Perkütan minimal invaziv fetoskopik 
yöntem ile spina bifida aperta onar›m›: 
Türkiye'nin ilk iki olgusu
Amaç: Spina bifida apertan›n, aç›k fetal cerrahi uygulanarak pre-
natal tamirinin, postnatal tamire göre daha iyi nörolojik sonuçlar
sa¤lad›¤› çeflitli deneysel ve klinik çal›flmalarla gösterilmifltir. En-
doskopik fetal cerrahi ile spina bifida aperta tamirine ait deneysel
çal›flmalar›n ard›ndan klinik serilerin bildirilmeye bafllanmas›, ma-
ternal komplikasyonlar›n azalt›lmas› yönünde umut vermektedir.
Olgu: Amac›m›z 21. gestasyon haftas›nda tan› alan ve 26. gestas-
yon haftas›nda endoskopik yöntem ile intrauterin spina bifida
aperta onar›m› uygulanan iki olguya ait tecrübemizin ve fetüslerin
erken dönem nörolojik sonuçlar›n›n literatür eflli¤inde tart›fl›lma-
s›d›r. 
Sonuç: Amerika ve Avrupa’da son on y›lda, seçilmifl olgular için
standart tedavi algoritmalar›nda yerini alan fetal cerrahi konusun-
da klinik tecrübelerin paylafl›lmas› ve deneysel çal›flmalar›n devam
etmesinin daha düflük komplikasyon oranlar› ile daha iyi sonuçlar
al›nmas› noktas›nda büyük önem tafl›d›¤›na inanmaktay›z. 
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Abstract

Objective: To present with various experimental and clinical stud-
ies that the prenatal repair of spina bifida aperta by performing open
fetal surgery provides better neurological results than postnatal
repair. By starting to report clinical series after experimental studies
on the repair of spina bifida aperta by endoscopic fetal surgery gives
hope for the decrease of maternal complications. 
Case: We aimed to discuss, in the light of literature, the early peri-
od neurological results of fetuses and our experience on two cases
who were diagnosed at 21 weeks of gestation and undergone the
repair of intrauterine spina bifida aperta by endoscopic method at
26 weeks of gestation. 
Conclusion: We believe that maintaining experimental studies and
sharing clinical experience on fetal surgery, which began to be an
option in standard treatment algorithms for selected cases in the
USA and Europe in the last decade, are of vital importance in terms
of obtaining lower complication rates and better results. 

Keywords: Fetal surgery, fetoscopy, spina bifida aperta.
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Spina bifida is the most common congenital anomaly
after cardiac diseases, and it is a general term for neural
tube defects which has a wide range and affects spine and
spinal cord. Spina bifida aperta (SBA) is the most com-
mon form of open neural tube defects which causes
spinal cord exposing external environment. Today, up to
95% of neural tube defects can be diagnosed before 20
weeks of gestation by ultrasonography alone or when it
is used in combination with maternal serum alpha feto-
protein.[3] Its mean incidence is 1–2/1000 births in the
world.[4] Terminations which are estimated to be about
25–50% are not included in this incidence rate.[5]

Families who decide to maintain pregnancy should pre-
pare themselves for a child who will need advanced care
and require great medical expenses. Despite the aggres-
sive treatment, about 14% of newborns with spina bifida
cannot reach five years old.[5] When brain stem dysfunc-
tion symptoms associated with Chiari malformation
accompany to the event, mortality increases up to 35%.
Although IQ score of 70% of the patients is over 80,
hardly half of them can live independently as an adult
even under the best circumstances. While there is no
newer data in Turkey, it was reported in 1994 that the
annual cost for the care of children with spina bifida was
$500 million in the USA.[6]

It was shown with various experimental and clinical
studies that the prenatal repair of SBA by performing
open fetal surgery provides better neurological results
than postnatal repair.[4,7] On the other hand, the maternal
complications of open fetal surgery requiring laparoto-
my and hysterectomy and their impact on following
pregnancies cause anxiety.[8] Endoscopic fetal surgery is
used in the treatment of various congenital anomalies.
Although the results of the first clinical study on
myelomeningocele repair with endoscopic fetal surgery
was disappointing, experimental studies continued on
this matter.[9–11] These studies were followed by the suc-

cessful clinical studies performed by Kohl first, and then
Pedreira et al.[12–14] These clinical studies showed that
there were significant regression in cerebellar hernia-
tion, decrease in shunt need and better neurological
functions of lower extremity after endoscopic fetal sur-
gery like after open fetal surgery. The purpose of this
paper is to present in Turkey the preliminary study of
our clinical experience on performing myelomeningo-
cele repair with endoscopic method.

Case Report
These surgeries, which have never been performed in
Turkey before, were initiated with the approval of the
Ministry of Health upon the decision taken in the work-
shop held by ministry on August 12, 2014 (No.
23642684/010.99). The inclusion criteria were neural
tube defects between the levels T1 and S1, being between
19+0 and 27+6 weeks of gestation, presence of cerebellar
herniation, lack of additional major fetal anomaly not
associated with spina bifida and the presence of normal
karyotype (Table 1). Maternal assessment included con-
sultations for cardiology and pulmonary diseases and the
measurement of transvaginal cervical length as well as
routine preoperative assessments and examinations. Fetal
evaluation was performed via detailed ultrasonographic
examination, fetal echocardiography and fetal MR imag-
ing. Consultancy services were provided to the patients
by perinatology specialist, neurosurgery specialist and
pediatric surgery specialist. Informed consent forms were
obtained from the patients. The mother was adminis-
tered corticosteroid for the induction of fetal pulmonary
maturation 24 hours before the operation. 

Case 1

There was no folic acid use before pregnancy according
to the obstetric history, which was G2P1, of 32-year-old

Table 1. Inclusion criteria and contraindications.

Inclusion criteria Contraindications

Open neural tube defect between T1 and S1 levels Anterior located placenta

Being between 19+0 and 27+6 weeks of gestation Multiple pregnancy

Presence of cerebellar herniation Presence of kyphosis above 30 degree

Lack of additional major fetal anomaly not associated with spina bifida Cervical length being less than 2 cm

Presence of normal karyotype Body mass index being higher than 35

Maternal age being older than 18 Maternal diabetes, presence of hypertension

Placenta with lower location
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patient. At the 21 week of gestation, L4-L5 level
myelomeningocele diagnosis was established.
Additionally, the measurements of banana sign, cerebel-
lar herniation and lateral ventricle were found as 7–8
mm in the detailed ultrasonographic evaluation, and pes
equinovarus deformity was observed in the left foot. Leg
movements were confirmed in the ultrasonography. No
pathology was found in the fetal echocardiography.
Karyotype was normal in the amniocentesis. With fetal
MR imaging carried out at the 22 weeks of gestation,
SBA and cerebellar herniation were confirmed (Fig. 1a).

The patient was taken to the operation at 25+2
weeks of gestation. Before the operation, 1 mg single
dose cefazolin (Sefazol®, Mustafa Nevzat, Istanbul,
Turkey) and 3 mg single dose betamethazone
(Celestone®, Schering Plough, Istanbul, Turkey) were
administered before the operation for prophylaxis pur-
pose. After sPO2 (oxygen saturation), ECG, noninva-
sive blood pressure, BIS (bispectral index), EtCO2

(end-tidal carbon dioxide pressure) and TOF (train of
four) neuromuscular monitorization were performed
to the patients in supine position, rapid series anesthe-
sia induction was completed by administering tiyopen-

tal sodyum 5–6 mg/kg, fentanyl 1–2 mcg/kg and
rocuronium bromide 0.6 mg/kg intravenously. The
patients were implanted arterial catheterization for
invasive blood pressure and central venous catheter for
central venous pressure measurement through internal
jugular vein. Urination was followed up by attaching
14 F Foley catheter. Hemodynamic measurements of
patients were carried out by PICCO device using
femoral artery catheterization. Anesthesia was main-
tained with the infusions of sevoflurane 1–1.5%,
remifentanil 0.1–0.2 mcg/kg/min, cisatracurium 0.1
mg/kg/h. Three trocars (12Fr) were applied percu-
tanously with the ultrasound guidance by using
Seldinger technique. After amniotic fluid was emptied
partially, uterine cavity was filled with CO2 by using a
technique defined by Kohl et al.[12] For imaging
intrauterine region, 2.7 mm 30 degrees endoscope
(Karl Storz, Tuttlingen, Germany) was used. Standard
3.0 mm laparoscopic tools were used in positioning
fetus, neural tissue dissection and patch saturation.
The lesion was dissected by using needle electrode and
the neural tissue was released from surrounding tissues.
Absorbable dura graft (Lyoplant-Braun, Aesculap,
Tuttlingen, Germany) made of bovine collagen was

Fig. 1. In the fetal MR evaluation of Case 1 (a) and Case 2 (b) at 22 weeks of gestation, cerebellar herniation and L5-S1
level SBA lesion were evaluated at L5-S1 level.

a b



Volume 24 | Issue 1 | April 2016

Repair of spina bifida aperta with percutaneous minimal invasive fetoscopic method

57

used as patch. The patch was buried under dissected
wound lips and the wound site was closed with nitinol
sutures. After the lesion was closed, CO2 in uterus cav-
ity was emptied and in the meantime, cavity was filled
with warm Ringer solution. After trocars were
removed, trocar sites on abdominal wall were sutured
with 4-0 prolene.

The patient was monitored in the intense care unit
for postoperative 12 hours. During this period, no
uterine contraction was observed in the patient. The
patient taking nifedipine for tocolysis during postoper-
ative period was discharged on 5th day under appropri-
ate conditions. During the intrauterine postoperative
period, it was seen that cerebellar herniation regressed
partially and no enlargement was found in the ventri-
cles during the following gestational period.

For tocolysis purpose, nifedipine (Nidilat® 10 mg or
Adalat crono® 30 mg) was administered in the dose of
80–90 mg/day for the first 5 days and 60 mg/day as main-
tenance dose. As the second tocolytic agent, indomethacin
(Endol® 100mg) was used as once before the operation
and once postoperatively. Later on, the planning was done
as required when contraction was detected in NST
according to 34 weeks of gestation. However, it was only
used on the day that contractions occurred.

Premature rupture of membrane (PROM) developed
at 31+1 weeks of gestation. For pulmonary maturation,
second dose steroid treatment was applied in accordance
with the (antenatal corticosteroid therapy for fetal matu-
ration) “rescue” dose definition of ACOG Committee
Opinion No. 475. However, only the first dose could be
applied since the deliveries were occurred. The contrac-
tions started at 4th hour during follow-up. Due to the
contractions which could not be stopped despite the
tocolysis, the pregnant woman was delivered via cesarean
section on the same day. The weight of premature new-
born was 1450, the height was 40 cm and head circum-
ference was measured as 22.5 cm. 1-minute and 5-minute
Apgar scores were 9 and 10, respectively. Together with
the delivery, it was observed that the operation site on
lumbar region was partially covered with the skin.
Intubation and surfactant were not needed. Pes equino-
varus deformity was observed in the left foot. No finding
indicating intracranial pressure increase was seen during
the hospitalization. Wound site care was done with
hydrocolloid wound dressing. It was observed in the
brain MR that cerebellar herniation regressed at postna-
tal third week (Fig. 2a). No complication associated with
prematurity was observed in the patient who was moni-
tored in the newborn intense care unit for 36 days. 

Fig. 2. Regression of cerebellar herniation is seen in the cranial MR imaging during postnatal 3rd week in Case 1 (a) and
Case 2 (b).
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Case 2

It was the first pregnancy of the 28-year-old pregnant
woman, and there was no folic acid use in her history.
Detailed banana sign and cerebellar herniation were
detected in the pregnant woman who was established
with L5-S1 level myelomeningocele diagnosis at 20
weeks of gestation. Leg movements were confirmed in
the ultrasonography. No additional pathology was
found in the fetal echocardiography. It was seen that lat-
eral ventricle diameter of the pregnant woman, whose
amniocentesis result was normal, expanded from 8 mm
to 12 mm until 25 weeks of gestation during the follow-
up. With fetal MR imaging carried out at the 22 weeks
of gestation, SBA and cerebellar herniation were con-
firmed (Fig. 1b).

Fetoscopic surgical repair in the patient who under-
went the operation at 25+4 weeks of gestation was car-
ried out according to the technique defined above. The
case was monitored in the intense care unit for postop-
erative 12 hours and no uterine activity was observed
during this period. Nifedipine was used for tocolysis.
The patient mobilized on the postoperative 1st day was
discharged on the 4th day. Postnatal follow-ups showed
no problem and it was seen that fetal ventricle diameters
regressed to 9–10 mm and cerebellar herniation was also
regressed.

The pregnant woman was hospitalized with the
complaint of preterm labor at 31+3 weeks of gestation
and intense tocolytic treatment was initiated by admin-
istering re-dose of steroid. However, since the case did
not response to the agents at the end of 6-hour treat-
ment, she was delivered by cesarean section. The weight
of premature newborn was 1945 g, the height was 42 cm
and head circumference was measured as 30cm. 1-
minute, 5-minute and 10-minute Apgar scores were 5, 6
and 8, respectively. The patient was intubated when the
newborn developed respiratory distress syndrome, and
single dose of surfactant was administered. The prema-
ture responding to the treatment was extubated 36 hours
later and followed-up. In the meantime, it was seen via
the transcranial ultrasonography performed in the incu-
bator at postnatal 6th hour that ventricle diameter was 9
cm. No finding of intracranial pressure increase was
observed. First neurological examination of the new-
born was free of problems, and it was seen that the oper-
ation site on lumbar area was almost completely covered
by the skin.

In the cranial MR imaging performed on postnatal
3rd week, the findings for the regression of cerebellar
herniation were confirmed postnatally (Fig. 2b). The
newborn was discharges on postanatal 34th day upon
the regression of prematurity-related problems and the
recovery of wound site.

Discussion
Until the end of the last century, it was thought that SBA
was developed as a result of neurulation defect occurring
at the end of first month of gestation and Chiari II mal-
formation, hydrocephaly, paraparesis or paraplegia,
neuro-urologic and gastrointestinal problems, orthope-
dic, endocrine, mental and psychosocial problems devel-
oped primarily associated with this malformation. At
SBA, histologic definitions of mechanical trauma signs,
neural tissue degeneration and massive inflammation
during postnatal period were done by Patten and
Cameron 60 years ago.[15,16] Patten and Cameron stated
that these changes in spinal cord were caused by the
trauma occurring in neural tissue exposed to external
environment during delivery. On the other hand, it was
not said that this secondary effect occurring during late
period of pregnancy may have a role in the etiology of
neurological deficits. Additionally, nothing was asserted
about the possibility that there may be a period where
spinal cord functions are better and even close to normal
despite the neurulation defect during the prenatal devel-
opment of SBA.[2] After first fetal surgery was carried out
by Harrison, an understanding was developed referring
that congenital malformations may have a negative pre-
natal progress.

“Two hit hypothesis” was developed in the light of
the evidences obtained from the experimental studies
which were carried out to understand the prenatal nat-
ural progress of SBA since mid-1980s. Accordingly,
while first strike is neurulation defect, second strike is
the secondary destruction created in spinal cord by
intrauterine environment. It was shown in the mor-
phological studies performed on human fetuses that
although all fetuses with SBA at the early weeks of ges-
tation had neurulation defect, sensori-motor pathways
were hystologically intact and progressive damage
developed in neural tissue in the following weeks.
Bouchard and Paek reported in their experimental
studies that Chiari II malformation and hydrocephaly
development were induced when cerebrospinal fluid
leakage was created from lumbar SBA lesion, and they
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provided a significant contribution to understand
pathophysiology by showing the regression of cerebel-
lar herniation and hydrocephaly when lesion was
repaired during intrauterine period.[17,18]

Experimental studies for the intrauterine repair of
SBA have begun in the first half of 80s.[4,7] Upon achiev-
ing positive results in animal models, the procedures of
human intrauterine spina bifida repairs began in select-
ed centers in the USA during the second half of 90s. In
order to determine the benefits and risks of these ini-
tiatives, Management of Myelomeningocele Study
(MOMS) was initiated in three selected centers in
2003. When the study, which was planned to include
200 patients, reached 187 patients in 2010, it was
ended prematurely by the committee of information
and safety follow-up. The reason to end the study was
the fact that the results of fetal therapy group were
found statistically significant prematurely and it was
unethical to maintain the study.[4] Prenatal and postna-
tal surgery groups were compared in terms of primary
results such as both fetus and newborn mortality rates,
shunt need within first 12 months and motor and men-
tal developments at 30th month as well as secondary
results such as regression in cerebellar herniation,
lower extremity motor functions and chance of walking
freely. The results of fetal surgery group were found to
be significantly better. On the other hand, premature
rupture of membrane, oligohydramnios and preterm
labor risks were significantly higher in prenatal surgery
group.[4] When benefits to fetus and fetal and maternal
risks were compared, MOMS study has made open
fetal surgery a new standard treatment.[2]

Endoscopic myelomeningocele repair was first done
by two separate independent groups in the USA. In
1998, Brunner et al. published their series including 4
cases.[9] In this study, pregnancy was continuing in two
cases, but we reported that postnatal additional neuro-
surgical correction operation was necessary. In 2003,
Farmer et al. reported in their series including 3 cases
that single fetus survived and this case required postna-
tal additional neurosurgical correction.[19]

Kohl et al. published the results of 3 fetuses which
underwent their operations via endoscopic method in
2006.[20] It was reported that all these three cases
required postnatal neurosurgical correction. In these
first cases, the defect was not dissected but only the
lesion site was closed with patch, but the surgical tech-
nique was modified in the following cases and intrauter-

ine dissection of pathological site was added to the pro-
tocol in order to eliminate/decrease the need for postna-
tal neurosurgical correction.[21]

Kohl et al. found similar results with MOMS study
in terms of postnatal neurological findings of fetuses
and possible maternal complications.[12] On the other
hand, Verbeek et al. compared 13 cases which under-
went postnatal neurosurgical repair with 13 cases
repaired with fetoscopic method of Kohl group and
reported that the neurological findings were better in
the group which underwent fetoscopic SBA repair and
the need for ventriculoperitoneal shunt requirement
associated with hydrocephaly decreased significantly.[22]

These studies were followed by the series including
10 cases reported by Pedreira et al. from Brazil in
2015.[23] In this series reported, although endoscopic sur-
gical technique was very similar to the technique report-
ed by Kohl on basic lines of surgical technique, there are
some small surgical technique differences during the
repair of lesion. In the literature, there is no similar
study published in Turkey.

We applied the technique defined by Kohl in 2 cases
that we carried out endoscopic intrauterine repair.
However, due to sociocultural reasons, we used bovine
pericardium-made watertight dura graft instead of patch
material obtained from swine pericardium and used in
Germany.

Another difference than Kohl protocol is the tocolyt-
ic agents used and we referred to nifedipine and
indomethacine instead of atosiban since it cannot be
procured.

We observed that the fetal results of both cases were
consistent with the fetal results. The regression of cere-
bellar herniation found by ultrasound and confirmed by
fetal MR was shown with cranial MR at postnatal 3rd
week. It was seen that both fetuses maintained leg move-
ments. The patients followed up by neurosurgery team
did not require ventriculo-peritoneal shunt associated
with hydrocephaly at postnatal 6th month.

Premature rupture of membrane and preterm labor
which were among the maternal complications reported
in other series which underwent both open fetal surgery
and fetoscopic procedure were also seen in our patients,
and both fetuses were delivered at 31+ weeks of gesta-
tion via cesarean section. On the other hand, there were
severe complications associated with prematurity in the
infants.
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Conclusion
There are strong evidences showing that intrauterine
SBA repair decreases shunt requirement and cerebellar
herniation incidence and increases the possibility to
move independently two times, and as a result, neuro-
logical and psychomotor prognosis of patients
improved. While endoscopic approach was used in the
first intrauterine SBA repair tests, the complications
encountered in these first cases lead to the wide use of
open fetal surgery. On the other hand, high rate of
maternal complications during and after open fetal sur-
gery led to the continuation of animal studies to devel-
op minimal invasive approach and to develop new
techniques. While basic steps of fetoscopic repair tech-
niques developed recently are similar, they have some
differences. The technique we used in our cases was
developed in Germany in 2009 and it was consistent
with MOMS study when evaluated in terms of new-
born prognosis. Promising results are coming from
Brazil about the fetoscopic SBA repair. We believe that
bigger population and longer follow-up periods would
help fetal surgery techniques to develop and idealize.

Conflicts of Interest: No conflicts declared.
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