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Perinatal Journal, the official publication of Perinatal Medicine
Foundation, Turkish Perinatology Society and Turkish Society of
Ultrasound in Obstetrics and Gynecology, is an international online
open access peer-reviewed scientific journal (e-ISSN 1303-3124)
published triannually in English. The manuscripts which are accept-
ed for publication in the Perinatal Journal are published as a parallel
publication of Turkish version in “Perinatoloji Dergisi” (p-ISSN:1300-
5251, e-ISSN:1303-3132). Translation in to Turkish language is pro-
vided by the publisher as free of charge for authors. This is automat-
ically accepted by the authors of manuscripts at the time of submis-
sion.

The journal mainly includes original clinical and experimental
research articles, case reports, reviews, editorial and opinion articles,
and a letters column. Perinatal Journal can be read by perinatolo-
gists, obstetricians, gynecologists, radiologists, pediatricians, sonog-
raphers, midwives, radiographers, and scientific members of other
related areas.

Aim and Scope 
Perinatal Journal aims to create an interdisciplinary scientific plat-
form for sharing and discussing topics on perinatal medicine and to
share its experience with international scientific community.
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scripts published in the journal and does not guarantee for any prod-
uct or service advertisements in its content. Scientific and legal
responsibilities of published articles belong to their authors.
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should be original or if they were published before written approval
of copyright holder should be sent with manuscript for publishing
together. 

All published materials will become the sole property of, and will
be copyrighted by Perinatal Journal. Therefore, "Acknowledgement
of Authorship and Transfer of Copyright Agreement" are requested
in addition to manuscripts that are to be assessed.
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To promote the development of global open access to scientific
information and research, the journal provides copyrights of all
online published papers (except where otherwise noted) for free use
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permission for its download, distribution, printing, copying, and
reproduction in any medium, without any changing and except the
commercial purpose), under the terms of CC BY-NC-ND 3.0 License
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original work is cited. To get permission for commercial purpose
please contact the publisher.
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Coverage

The manuscripts should be prepared for one of the following article categories
which are peer-reviewed:

• Clinical Research Article
• Experimental Study
• Case Report
• Technical Note
• Letter to the Editor

In addition, the journal includes article categories which do not require a peer
review process but are prepared by the Editorial Board or consist of invited arti-
cles, titled as:

• Editorial
• Viewpoint Article 
• Review Article 
• Abstracts
• Announcements
• Erratum

Manuscript Evaluation

All submissions to Perinatal Journal must be original, unpublished, and not
under the review of any other publication. This is recorded by the system auto-
matically with the IP number, the date and time of submission. On behalf of all
authors the corresponding author should state that all authors are responsible
for the manuscripts. The name, date, and place of the relevant meeting should
be stated if the submission is a work that was previously presented in a scientif-
ic meeting.  

Following the initial review, manuscripts which have been accepted for
consideration are reviewed by at least two reviewers. The Editors of the journal
decide to accept or reject the manuscript considering the comments of the
reviewers. They are authorized to reject or revise the manuscript, to suggest
required corrections and changes upon the comments and suggestions of
reviewers, and/or to correct or condense the text by permission of the corre-
sponding author. They have also the right to reject a manuscript after authors’
revision. Author(s) should provide additional relevant data, documents, or infor-
mation upon the editorial request if necessary.

Ethical Issues 

All manuscripts presenting data obtained from studies involving human subjects
must include a statement that the written informed consent of the participants
was obtained and that the study was approved by an institutional ethics board
or an equivalent body. This institutional approval should be submitted with the
manuscript. Authors of case reports must submit the written informed consent
of the subject(s) of the report or of the patient’s legal representatives for the
publication of the manuscript. All studies should be carried out in accordance
with the World Medical Association Declaration of Helsinki, covering the latest
revision date. Patient confidentiality must be protected according to the univer-
sally accepted guidelines and rules. Manuscripts reporting the results of experi-
mental studies on animals must include a statement that the study protocol was
approved by the animal ethics committee of the institution and that the study
was conducted in accordance with the internationally accepted guidelines,
including the Universal Declaration of Animal Rights, European Convention for
the Protection of Vertebrate Animals Used for Experimental and Other Scientific
Purposes, Principles of Laboratory Animal Science, and the Handbook for the
Care and Utilization of Laboratory Animals. The authors are strongly requested
to send the approval of the ethics committee together with the manuscript. In
addition, manuscripts on human and animal studies should describe procedures
indicating the steps taken to eliminate pain and suffering.

The authors should also disclose all issues concerning financial relationship,
conflict of interest, and competing interest that may potentially influence the
results of the research or scientific judgment. All financial contributions or spon-
sorship, financial relations, and areas of conflict of interest should be clearly
explained in the cover letter to the Editor-in-Chief at the time of submission,

with full assurance that any related document will be submitted to the journal
when requested. For the details of journal's "Conflict of Interest Policy" please
read the PDF document which includes "Conflicts of Interest Disclosure
Statement".

Perinatal Journal follows the ethics flowcharts developed by the Committee
on Publication Ethics (COPE) for dealing with cases of possible scientific miscon-
duct and breach of publication ethics. For detailed information please visit
www.publicationethics.org.

Manuscript Preparation 

In addition to the rules listed below, manuscripts to be published in Perinatal
Journal should be in compliance with the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals published by International
Committee of Medical Journal Editors (ICMJE) of which latest version is available
at www.icmje.org.

Authors are requested to ensure that their manuscript follows the appro-
priate guidelines such as CONSORT for randomized controlled trials, STROBE for
observational studies, STARD for diagnostic accuracy studies, and PRISMA for
systematic reviews and meta-analyses, for the study design and reporting if
applicable.

Authorship and Length of Texts

The author(s) must declare that they were involved in at least 3 of the 5 stages
of the study stated in the “Acknowledgement of Authorship and Transfer of
Copyright Agreement” as “designing the study”, “collecting the data”, “ana-
lyzing the data”, “writing the manuscript” and “confirming the accuracy of the
data and the analyses”. Those who do not fulfill this prerequisite should not be
stated as an author.

Original research articles base on clinical or experimental studies. The
main text should not exceed 2500 words (max. 16 pages) and there should be
a maximum 6 authors

Case reports should illustrate interesting cases including their treatment
options. The main text should not exceed 2000 words (max. 8 pages) and there
should be a maximum 5 authors.  

Viewpoint articles: Only by invitation and should be no more than 2000
words long (max. 8 pages).  

Review articles: Only by invitation and should be no more than 4000-
5000 words long (max. 20 pages).  

Technical notes aims to present a newly diagnostic or therapeutic
method. They should not exceed 2000 words (max. 8 pages) and include a max-
imum of 10 references.

Letters to the Editor should be no more than 500 words long (max. 2
pages) and include a maximum of 10 references. 

Sections in the Manuscripts

Manuscripts should be designed in the following order: title page, abstract,
main text, references, and tables, with each typeset on a separate page:

Page 1 - Title page
Page 2 - Abstract and key words
Page 3 and next - Main text
Next Page - References
Next Page - Table heading and tables (each table should be placed in sep-

arate pages)
Next Page - Figure legends and figures (each figure should be placed in

separate pages)
Last Page - Appendices (patient forms, surveys etc.)

Title page
This page should only include the title of the manuscript, which should be care-
fully chosen to better reflect the contents of the study. No anusual abbreviations
should be used in the title of the manuscript. A short title as running heading
not exceeding 40 characters should be given which is desired to appear on top
part of continuing pages when journal is published. 
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Abstract page
Abstracts should not contain any abbreviation and references. They should be
prepared under following designs. 

—  Abstracts of research articles should be max. 250 words and struc-
tured in four paragraphs using the following subtitles: Objective, Methods,
Results, and Conclusion. Following the abstract, each abstract page should
include max. 5 key words separated with comma and written in lower cases.

—  Abstracts of case reports should be max. 125 words and structured in
three paragraphs using the following subtitles: Objective, Case, Conclusion.
Following the abstract, each abstract page should include max. 3 key words sep-
arated with comma and written in lower cases.

—  Abstracts of review articles should be max. 300 words and presented
not structured in one paragraph. Following the abstract, each abstract page
should include max. 5 key words separated with comma and written in lower
cases.

—  Abstracts of technical notes should be max. 125 words and structured
in three paragraphs using the following subtitles: Objective, Technique,
Conclusion. Following the abstract, each abstract page should include max. 3
key words separated with comma and written in lower cases.

Main text:
The sections in main text are defined according to the manuscript type. 

—  In research articles, main text should consist of sections titled as
"Introduction, Methods, Results, Discussion and Conclusion". Each title may
have subtitles. The categories of subtitles should be clearly defined.  

The Introduction section should include a brief summary of the base of the
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
should be concisely presented, preferably in tables or graphs.

The Discussion section should mainly rely on the results derived from the
study, with relevant citations from the most recent literature.

The Conclusion section should briefly and claearly present the conclusions
derived from the results of the study. It should be in compliance with the aim of
the work and and point out its application in clinical practice. 

— In Case Reports, main text should be divided with the titles
"Introduction, Case(s), Discussion". Reported case(s) should be introduced
clearly including the case story, and the results of laboratory tests should be
given in table format as far as possible. 

—  The text of the reviews articles should follow the "Introduction" and
be organized under subtitles which should clearly define the text's context cat-
egorization. The Reviews are expected to include wide surveying of literature
and reflect the author's personal experiences as far as possible. 

—  The text of the technical note type of articles should be divided into
"Introduction, Technic, Discussion". The presented technic should be defined
briefly under the related title, and include illustrations or figures as soon as pos-
sible. 

—  Letters to the Editor should not have titled sections. If there is a cita-
tion about a formerly published article within the text, reference(s) should be
provided. 

References

References used in the text should be directly related to the topic, as recent as
possible and in enough numbers. They should be numbered in square brackets
in the order in which they are mentioned in the text including Tables and
Figures. Citation order should be checked carefully. 

Only published articles or articles in press can be used in references.
Unpublished data including conference papers or personal communications
should not be used. Papers published in only electronic journals or in the
preprint or online first issues of the electronic versions of conventional periodi-
cals should be absolutely presented with DOI (digital object identifier) numbers.

Journal titles should be abbreviated according to the Index Medicus. All
authors if six or fewer should be listed; otherwise, the first six and “et al.”
should be written.

Direct use of references is strongly recommended and the authors may be
asked to provide the first and last pages of certain references. Publication of the
manuscript will be suspended until this request is fulfilled by the author(s).

The style and punctuation should follow the formats outlined below:

— Standard journal article: Hammerman C, Bin-Nun A, Kaplan M.
Managing the patent ductus arteriosus in the premature neonate: a new look
at what we thought we knew. Semin Perinatol 2012;36:130-8.  

— Article published in an only electronic journal: Lee J, Romero R, Xu
Y, Kim JS, Topping V, Yoo W, et al. A signature of maternal anti-fetal rejection
in spontaneous preterm birth: chronic chorioamnionitis, anti-human leukocyte
antigen antibodies, and C4d. PLoS ONE 2011;6:e16806. doi:10.1371/
journal.pone.0011846.

— Book: Jones KL. Practical perinatology. New York: Springer; 1990. p.
112-9.

— Chapter in a book: Sibai BM, Frangieh AY. Eclampsia. In: Gleicher N,
editors. Principles and practice of medical therapy in pregnancy. 3rd ed. New
York: Appleton&Lange; 1998. p. 1022-7.  

Figures and tables

All illustrations (photographs, graphics, and drawings) accompanying the man-
uscript should be referred to as “figure”. All figures should be numbered con-
secutively and mentioned in the text. Figure legends should be added at the end
of the text as a separate section. Each figure should be prepared as a separate
digital file in “jpeg” format, with a minimum 300 dpi or better resolution. All
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 research articles)

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

3. Title page (no anusual abbreviations)

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

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

6. Main text (subtitles)

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

8. Figures and tables (numbering; legends and headings; copyright
info/permission)

9. Cover letter

10. Acknowledgement of Authorship and Transfer of Copyright
Agreement (undersigned by all authors)

11. Conflicts of Interest Disclosure Statement (if necessary)
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Restless leg syndrome in pregnancy
Bülent Çakmak1, Zeynep Fulya Metin1, Ahmet Karatafl2, Zeki Özsoy1, Fazl› Demirtürk1

1Department of Obstetrics and Gynecology, Faculty of Medicine, Gaziosmanpafla University, Tokat, Turkey
2Department of Obstetrics and Gynecology, Faculty of Medicine, Abant ‹zzet Baysal University, Bolu, Turkey

Gebelikte huzursuz bacak sendromu
Amaç: Gebelik, huzursuz bacak sendromunun oluflumu ve gelifli-
mi aç›s›ndan bir risk faktörü olarak bilinmektedir. Bu çal›flman›n
amac› gebelikte huzursuz bacak sendromu (HBS) s›kl›¤›n›n ve ilifl-
kili olabilecek demografik parametrelerin  araflt›r›lmas›d›r.

Yöntem: Üniversite hastanesi Kad›n Hastal›klar› ve Do¤um po-
liklini¤ine baflvuran gebelerden çal›flmaya kat›lmay› kabul eden
500 olgu araflt›rmam›za dâhil edildi. Tüm gebelere demografik ve
gebelik özelliklerini, HBS semptomlar›n› de¤erlendiren anket for-
mu dolduruldu. Gebeler HBS olan ve olmayan olmak üzere iki
gruba ayr›ld›. Yafl, gebelik ve do¤um say›s›, vücut kitle indeksi, ge-
belik haftas›, hemoglobin de¤eri, tiroid stimülan hormon (TSH),
kreatinin, aspartat aminotransferaz / alanin aminotransferaz
(AST/ALT) gibi biyokimyasal parametreler HBS olan ve olmayan
gebelerde karfl›laflt›r›ld›.

Bulgular: Gebelikte HBS s›kl›¤› %15.4 olarak bulundu. Huzursuz
bacak sendromu olan ve olmayan gebelerin yafl ortalamas› s›ras›y-
la 27.5±6.6 ve 26.9±5.7 olup aralar›nda istatistiksel olarak anlaml›
fark saptanmad› (p>0.05). ‹ki grup aras›nda gebelik, do¤um ve dü-
flük say›lar› aç›s›ndan anlaml› fark saptanmazken gebelik haftas›,
kilo ve vücut kitle indeksi HBS olan gebelerde anlaml› olarak da-
ha yüksek tespit edildi (p<0.05). Huzursuz bacak sendromu olan
gebelerde demir replasman› alma oran› anlaml› olarak daha yüksek
saptand› (p=0.009). Fakat hemoglobin ve hematokrit de¤erlerinde
iki grup aras›nda fark saptanmad› (p>0.05). TSH, tiroksin, kreati-
nin ve AST/ALT de¤erleri her iki grupta da benzerdi. Huzursuz
bacak sendromu s›kl›¤› trimesterlere göre s›ras›yla %9.7, %14.5 ve
%19.5 olarak bulundu.

Sonuç: Huzursuz bacak sendromu s›kl›¤› ileri gebelik haftas› ve
yüksek vücut kitle indeksi olan gebelerde daha fazla bulunmufltur.
Yüksek vücut kitle indeksi ve ileri gebelik haftas› olan gebeler HBS
semptomlar› aç›s›ndan de¤erlendirilmelidir.
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Abstract
Objective: Pregnancy is considered as a risk factor of onset and
progression of restless leg syndrome. The purpose of this study
was to evaluate the etiology of restless leg syndrome (RLS) in
pregnant women.

Methods: Five hundred pregnant women who applied to a univer-
sity hospital obstetrics clinic were received to this study. A ques-
tionnaire evaluating demographic and pregnancy characteristics,
and RLS symptoms was conducted. Pregnant women were divided
into two groups, as with and without RLS. Age, gravidity, parity,
body mass index, gestational age, hemoglobin value, biochemical
parameters such as thyroid stimulating hormone (TSH), creatinine
and aspartate aminotransferase / alanine aminotransferase
(AST/ALT) values were compared between pregnant women with
and without RLS. 

Results: The incidence of RLS in pregnancy was found 15.4%.
The mean age of pregnant women with and without RLS was
27.5±6.6 and 26.9±5.7, respectively, and there was no significance
difference between two groups (p>0.05). There was no significant
difference in number of number of pregnancy, delivery and abor-
tion between two groups (p>0.05). Gestational age, weight and
body mass index were significantly higher in pregnant with RLS
(p=0.005). The rate of iron supplementation was higher in preg-
nant with RLS (p=0.009), but hemoglobin and hematocrit values
were not different between two groups (p>0.05). TSH, thyroxine,
creatinine and AST/ALT values were found to be similar in both
groups. The incidence rate of RLS were found as 9.7%, 14.5%
and 19.5%, respectively according to the trimesters.

Conclusion: The rate of restless leg syndrome was found higher in
pregnant women with advanced gestational weeks and high body
mass index. Pregnant with high body mass index, and advanced ges-
tational weeks should be evaluated for RLS symptoms.

Key words: Pregnancy, restless leg syndrome, etiology.
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Introduction
Restless leg syndrome (RLS) is a chronic progressive
disorder characterized by sensory and motor symptoms
and appears as an irresistible urge to move one's legs to
stop uncomfortable or odd sensations.[1] It was first
described by Thomas Willis in 1685 in patients with
sleeplessness and restlessness in the legs. Afterwards in
1945, Dr. Karl-Axem Ekbom used the terms “irritable
legs” and “restless legs’’ and this syndrome was named
as Ekbom syndrome.[2] The patients have the urge of
moving their legs because of paresthesia and disesthe-
sia and express relief by moving their legs or walking.
They describe odd sensations in the legs and express
that they relieve moving their legs or swinging their
legs down. The symptoms start with resting or at night
and relieve during the day.[3]

Although the ethiopathogenesis of disease is not
understood well yet, it is believed to result from central
dopaminergic system dysfunction as the patients bene-
fit from dopaminergic treatment.[4] Pregnancy is con-
sidered as an important risk factor for appearance
and/or worsening of RLS. It is thought to be a result of
hormonal (prolactin, progesterone, estrogen levels),
psychomotor and behavioral changes, changes in sleep-
ing habits and folate-iron levels.[5,6]

In this study we aimed to investigate possible fac-
tors that could induce restless leg syndrome during
pregnancy.

Methods
Between January and March 2013, 500 pregnant
women who admitted to the University hospital
Gynecology and Obstetrics department and gave
informed consent were included to the study. The
questionnaire forms evaluating demographic and preg-
nancy characteristics and RLS symptoms were filled in
with face to face interview technique. The question-
naire containing RLS diagnosis criteria consisted of 4
questions and diagnosis of RLS was established when
all of the questions that were formed according to the
International Restless Legs Syndrome Study Group
(IRLSSG) based on patient history in 1995 were
answered as ‘yes’.[7]

The questions are as follows:
1. An urge to move the legs usually but not always

accompanied by or felt to be caused by uncomfort-
able and unpleasant sensations in the legs

2. The urge to move the legs and any accompanying
unpleasant sensations begin or worsen during peri-
ods of rest or inactivity such as lying down or setting

3. The urge to move the legs and any accompanying
unpleasant sensations are partially or totally
relieved by movement, such as walking or stretch-
ing, at least as long as the activity continues

4. The urge to move the legs and any accompanying
unpleasant sensations during rest or inactivity only
are worse in the evening or night than during the
day
Pregnant were divided into two groups as RLS and

non-RLS groups. Parameters like age, number of gesta-
tion and birth, body mass index, week of gestation,
hemoglobin value, thyroid stimulating hormone (TSH),
creatinine and aspartate aminotransferase / alanine
aminotransferase (AST/ALT) were compared between
two groups.

For statistical analysis Pearson chi-square, Fisher’s
exact and independent two sampled t tests were used.
Categorical varieties were given as numbers and per-
centages, means as means ± standard deviations.
Statistical significance was set as p<0.05. Analyses were
conducted by SPSS software (IBM SPSS Statistics 18;
SPSS Inc., Chicago, IL, USA).

Results
Mean age of the pregnant was 27.0±5.9 years. Mean
age was 27.5±6.6 for RLS and 26.9±5.7 for non-RLS
groups, and there was no statistical significance
between two groups (p>0.05). Seventy-seven pregnant
women responded all the RLS diagnostic criteria ques-
tions positively and prevalence of RLS during preg-
nancy was found as 15.4%. Prevalence increased with
the advancing trimester in these pregnant. The preva-
lence was 9.7%, 14.5% and 19.5% in the first, second
and third trimester, respectively. Although the preva-
lence of RLS increased with advancing trimester, there
was no statistical significance (p=0.744).

There were no statistical significances between two
groups based on numbers of pregnancy, birth and
abortions (Table 1). Week of gestation, weight and
BMI were significantly higher in RLS group (p<0.05).
Diabetes, hypertension and goiter rates were similar
between two groups (p>0.05). The rate of taking iron
replacement was significantly higher in the RLS group
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(p=0.009), but no statistical significance was detected
between hemoglobin and hematocrit values (p>0.05).
There was no difference in terms of multivitamin use.
As seen in Table 2, there were no significant differ-
ences between two groups based on TSH, thyroxin and
AST/ALT levels (p>0.05).

Discussion
Restless leg syndrome which is characterized by an
urge to move the legs and cause restlessness of the
extremities can be seen in any age in the population but
is more frequent with increasing age and pregnancy.[8]

In general population, the prevalence of RLS is report-
ed as 10%.[9] In epidemiologic studies, the frequency of
RLS during pregnancy is reported as 11-22.5%.[10-13] In
our country, the frequency of RLS is reported as 19-
26%.[14,15] In our study, the frequency of RLS during
pregnancy was found as 15.4% concordant with the
present literature.

fiahin et al.[14] found similar results between two
groups based on number of age, pregnancy, birth and
abortion in their study. We also did not find any signif-
icant differences between two groups based on these
demographic characteristics. However, we detected
increased week of gestation in pregnant with RLS. The
week of gestation was 24.5±9.1 in RLS (+) and 22.1±9.9
in RLS (-) pregnant. In the studies performed up to
date, the prevalence of RLS during pregnancy was
found to increase in the third trimester and the symp-
toms worsened.[10-12] Although not statistically signifi-
cant, we found increased prevalence of pregnancy
related RLS in the third trimester compared with the
other two trimesters.

There is a close relation between obesity and fre-
quency of RLS. There are studies reporting an increase
in RLS prevalence with the increasing body mass index
(BMI).[16,17] This relation in pregnancy could not be
well-depicted. However, in the studies investigating
the relationship between RLS and pregnancy, no rela-
tion was found between RLS and body weight.[14,18] In
our study, we found increased body weight and BMI in
RLS (+) pregnant.

In a lot of studies, iron deficiency is reported as an
important factor in the pathogenesis of RLS. Serum fer-
ritin level is the most important indicator of iron defi-
ciency. A significant inverse proportion was reported
between ferritin level and RLS severity, and the severity

had increased with decreasing ferritin level. Therefore,
iron replacement along with the dopaminergic treat-
ment was found to be beneficial in most of the
patients.[19,20] Tunç et al.[15] found decreased hemoglobin
levels in RLS (+) pregnant whereas there was not any
difference between serum iron, ferritin and hematocrit
levels in their study. Hübner et al.[21 found similar levels
of hemoglobin and serum ferritin levels in pregnant with
and without RLS. We did not detect any difference
between two groups in term of serum hemoglobin and
hematocrit levels but there was an increased iron use in
the RLS group. In the study of Chen et al.[18] including
461 pregnant, the prevalence of RLS was found as

Table 1. Comparison of demographic characteristics of pregnant
women.

Characteristics RLS (+)  RLS (-) p 
n=77 n=423 value

Age (year)* 27.5±6.6 26.9±5.7 0.706

Gravida* 2.4±1.2 2.4±1.3 0.608

Parity* 1.0±0.9 1.1±1.1 0.785

Abortion* 0.3±0.7 0.3±0.7 0.650

Gestational week* 24.5±9.1 22.1±9.9 0.040

Weight (kg)* 71.5±13.1 66.8±12.3 0.003

Height (cm)* 161.3±5.5 161.9±29.9 0.700

BMI (kg/m2)* 27.3±5.6 25.8±4.6 0.037

Iron supplementation 53 (%68.8) 223 (%52.7) 0.009

Multivitamin supplementation 59 (%76.6) 294 (%69.5) 0.207

Diabetes 4 (%5.2) 16 (%3.8) 0.529

Hypertension 3 (%3.9) 10 (%2.4) 0.433

Thyroid dysfunction 7 (%9.1) 49 (%11.6) 0.694

*Mean±SD,  BMI: body mass index, RLS: restless leg syndrome.

Table 2. Comparison of the laboratory findings of pregnant women.

Laboratory finding RLS (+) RLS (-) p value

Hemoglobine (g/dl) 11.8±1.1 11.9±1.2 0.400

Hematocrite (%) 35.8±3.2 36.1±3.0 0.375

TSH (mIU/mL) 2.3±1.4 1.8±1.4 0.063

fT4 (ng/mL) 1.0±0.2 1.8±0.2 0.105

BUN (mg/dL) 7.6±2.9 8.5±3.4 0.329

Creatinine (mg/dL) 0.50±0.10 0.56±0.11 0.370

AST (IU/L) 20.5±14.6 17.0±8.3 0.621

ALT (IU/L) 14.2±5.4 16.1±13.9 0.796

AST/ALT: aspartat aminotransferase / alanine aminotransferase, BUN: blood
urea nitrogen, fT4: free thyroxine, RLS: restless leg syndrome, TSH: thyroid stim-
ulating hormone
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10.4% and the rate of folate and iron use in non-RLS
group were higher than the RLS group.

On the other hand, closely related family members
of the RLS diagnosed patients also had RLS and the
inheritance was autosomal dominant in family-inherit-
ed RLS patients. The rate of family inheritance was
60-65%.[22,23] Perdeci et al.[24] stress that these patient
families should be evaluated as a whole considering the
high autosomal dominant inheritance.

The relief of symptoms of RLS with the dopamin-
ergic L-DOPA (L-dihydroxyphenylalanine) use sug-
gests a dopaminergic system dysfunction. The interac-
tion of dopaminergic system with the thyroid is well
known and thyroid function deficiency can affect RLS
development.[25] Clinical studies related to this show
increased secondary hypothyroidism in females with
RLS compared with controls.[26] However, in another
study, no significant difference was detected among
RLS prevalence in the patients with and without a thy-
roid disease. So the relationship between RLS and thy-
roid disease is unclear.[27] In our study we did not find
difference between two groups in terms of thyroid hor-
mone levels or a history of a thyroid disease.

Conclusion
As a conclusion, RLS during pregnancy is not a well-
known and questioned condition in the gynecology
and obstetrics practice and seen more frequently in
advanced gestation weeks. We think that evaluation of
patients in advanced gestation weeks, with increased
BMI on iron treatment for RLS symptoms will be ben-
eficial. Further studies are necessary to evaluate the eti-
ological relationship between RLS and pregnancy.

Conflicts of Interest: No conflicts declared.
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11-14 hafta PAPP-A ve plasental volüm ölçümlerinin
preeklampsi öngörüsündeki yeri
Amaç: Çal›flman›n amac› 11+0 ile 13+6 gebelik haftalar› aras›nda
ölçülen düflük PAPP-A ve plasenta volümünün, preeklampsi geli-
flimindeki öngörüsünü ortaya koymak ve istatistiksel olarak bir
fark olup olmad›¤›n› saptamakt›r.

Yöntem: Gebeli¤inin 11+0 ile 13+6 haftalar›nda rutin kontrol için
hastanemize baflvuran 740 gebenin, PAPP-A ve plasenta volümü
de¤erleri ölçüldü. Befl yüz iki olgunun antenatal takipleri do¤uma
kadar baflar› ile tamamland›.

Bulgular: Gebeli¤ini tamamlayan 502 olgunun 460’› preeklampsi-
den etkilenmezken, 18’i gebeli¤in 34. haftas›ndan önce (erken pre-
eklampsi), 24’ü ise 34. haftas›nda veya daha sonra (geç preeklamp-
si) do¤umla sonuçlanacak flekilde preeklampsi tan›s› ald›lar. Geç
preeklampsi grubunda (p<0.01) ve etkilenmemifl grupta (p<0.001)
plasenta volümü ortalamas› erken preeklampsili gruptan anlaml›
olarak daha yüksekti. Geç preeklampsi ile etkilenmemifl grubun
plasenta volümü de¤erleri aras›nda anlaml› farkl›l›k yoktu. PAPP-
A MoM de¤erleri, geç preeklampsi grubunda (p<0.05) ve etkilen-
memifl grupta  (p<0.001), erken preeklampsili gruptan anlaml› ola-
rak daha yüksekti. Geç preeklampsi ile etkilenmemifl grubun
PAPP-A de¤erleri aras›nda anlaml› farkl›l›k yoktu

Sonuç: Çal›flmam›zda ortalama PAPP-A ve plasenta volümü öl-
çümleri preeklampsi grubunda, etkilenmemifl gruba göre anlaml›
derecede daha düflük saptand›. Bununla birlikte literatür verileri
do¤rultusunda preeklampsi öngörüsünde yaln›zca bu iki paramet-
renin kullan›m› ile öngörü sa¤lamak güçtür. PAPP-A ve plasenta
volümü bulgular›n›n d›fl›nda hasta ile iliflkili di¤er faktörlerin ek-
lenmesi, preeklampsi öngörüsünde daha baflar›l› sonuçlar sa¤lama-
m›zda yararl› olabilir.

Anahtar sözcükler: Preeklampsi öngörüsü, PAPP-A, plasenta volümü.
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Abstract

Objective: The purpose of this study was to analyze the role of
PAPP-A and placental volume measured between 11+0 and 13+6
weeks of gestation on the subsequent development of preeclamp-
sia, and to determine the presence of any statistical difference.

Methods: Placental volume and serum PAPP-A were measured
on 740 pregnant women who referred to our hospital for routine
care at 11+0 to 13+6 weeks of gestation. Antenatal care was suc-
cessfully continued in 502 cases until delivery. 

Results: While 460 cases out of 502 cases who gave birth were not
affected by preeclampsia, 18 of them were diagnosed with early
preeclampsia before 34 weeks of gestation, and 24 of them with the
late preeclampsia at or after 34 weeks of gestation as resulting with
delivery. Mean placental volume was higher in the late preeclamp-
sia group (p<0.01) and in the unaffected group (p<0.001) compared
to the early preeclampsia group. There was no significant difference
between the late preeclampsia group and the unaffected group in
terms of the placental volume values. PAPP-A MoM values were
higher in the late preeclampsia group (p<0.05) and the unaffected
group (p<0.001) than the early preeclampsia group. There was no
significant difference between the late preeclampsia group and the
unaffected group in terms of the PAPP-A values. 

Conclusion: Mean PAPP-A and placental volume values were
found significantly lower in preeclampsia group than unaffected
group. Yet, it is difficult to provide prediction of preeclampsia only
by using these two parameters according to the literature data. It
may be helpful to obtain successful results for preeclampsia predic-
tion by adding other factors associated with patient as well as PAPP-
A and placental volume findings.

Key words: Preeclampsia prediction, PAPP-A, placental volume.
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Introduction
The incidence rate of preeclampsia during pregnancy is
3-4%, and it is one of the major reasons for maternal
and fetal morbidity and mortality in underdeveloped
and developing countries.[1] Preeclampsia and gestation-
al hypertension (GH) develop in about 8-10% of prim-
igravidas. Despite the wide researches, the etiopatholo-
gy of preeclampsia has not been enlightened yet.[2]

In the studies for the etiopathogenesis of preeclamp-
sia, many ideas were suggested such as increased pressor
responses, prostaglandins, endothelins, genetic predis-
position, immunologic factors, inflammatory factors and
endothelium cell activation. The most commonly
accepted one among these theories is thromboxane-
prostacycline imbalance as well as maternal immune sys-
tem defect and/or genetic predisposition.[1] Insufficient
trophoblastic invasion on spiral arteries causes common
system endothelium damage and consequently the
preeclampsia with abnormal placentation. Therefore,
high diastolic resistance and decreased placental perfu-
sion in diastolic uteroplacental circulation, and non-
increase of uteroplacental blood flow which is expected
to increase 10 times during pregnancy cause maternal
fetal circulation to be affected negatively. Placental
defects occur during 10 to 16 weeks of gestation, and
clinical symptoms and findings appear generally at 2nd
and 3rd trimesters.[1]

Active screening for trisomy 21, 13 and 18 is per-
formed by using free β-hCG in metarnal serum and
PAPP-A levels together with maternal age and fetal
nuchal translucency (NT) at 11+0 and 13+6 weeks of
gestation. Pathologic clinical cases are associated with
changes in these values. Each measured value must cer-
tainly and be converted to MoM (multiples of median)
value first according to gestational age, maternal age,
race, smoking habit, conception method, gestation
number and devices and markers used.[3] There are evi-
dences that low maternal serum PAPP-A values in preg-
nancies which are chromosomally normal have high
risks of developing preeclampsia at subsequent periods.[4]

However, using PAPP-A value during preeclampsia
screening is not an efficient method, because only 8-
23% of affected cases are below 5th percentile, which is
0.4 MoM.[5] The effective first trimester screening for
preeclampsia can be performed together with placental
volume measurement by 3D ultrasonography (3D US),
PAPP-A, characteristics of pregnant, body mass index
(BMI) and ethnical characteristics.[6]

The aim of our study was to analyze the relationship
between preeclampsia development and placental vol-
ume measured by 3D US and maternal serum PAPP-A
measured at 11+0 and 13+6 weeks of gestation.

Methods
This study was carried during antenatal follow-up of 740
cases admitted to the perinatology unit of our hospital
for first trimester screening test between February 2010
and March 2011. The cases were informed about the
study and their informed consents were obtained. Our
study was initiated with the decision no 245 dated June
12th, 2009 of the Ethics Committee of our hospital.

First application evaluations were conducted
between 11+0 and 13+6 weeks of gestation. Their
detailed medical histories including information such as
age, BMI, delivery number, medical background
(preeclampsia history, diabetes mellitus, chronic hyper-
tension, thrombophilia, antiphospholipid syndrome
etc.), medication history (anti-hypertensives, thyroxine,
steroids, insulin, betamimetics, aspirin, anti-coagulants,
anti-epileptics, anti-depressants, anti-thyroids, thyrox-
ine, anti-inflammatories), and conception methods
(spontaneous, ovulation induction, IVF).

Measured PAPP-A concentrations were converted
to MoM value by correcting according to CRL, weight
of pregnant, race, pregnancy number, smoking habit
and conception method.

Transabdominal ultrasonography was performed in
order to determine major fetal anomalies by CRL, pla-
cental volume and NT measurements (GE Healthcare,
Milwaukee, WI, USA; Voluson 730 Expert, 4-dimen-
sional transabdominal 2.5-7.5 mHz convex probe was
used); in retroverted cases, transvaginal probe was used
for patients who were obese and when the quality was
insufficient. Volumetric measurements were done by
virtual organ computer-aided analysis (VOCAL).

Curved angle was adjusted to 85°, thus probe was
made to be vertical to the placental plane. Placental vol-
ume was measured by VOCAL software in the system of
ultrasonography device by obtaining 12 individual pla-
cental sections through 15°. Parallel sections were
obtained from one end to other end of placenta. The
margins of each 12 placental sections were drawn man-
ually or with the help of automatic movements of trans-
ducer by considering to distinguish the uterine wall
(which is usually stays under the placenta as a thin layer
at this week of gestation). At the end of twelve measure-
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ments, the device was displaying the volume and 3D pla-
cental view. Measurement of one placental volume took
about 2 minutes. All measurements were carried out by
one of two authors (ÖD, YO).

Results of placental volume were not provided to the
cases or their physicians for not influencing the type of
gestational management. PAPP-A MoM values, sonog-
raphy findings, characteristics of cases and their medical
data were recorded to the computer database. Antenatal
follow-ups of the cases were maintained in our perina-
tology polyclinic. Data of pregnancy results were
obtained from obstetric records in our hospital. All
reported obstetric results or pregnancy-associated
hypertensions were researched in order to determine
any preeclampsia case.

Pre-eclampsia is defined by the International Society
for the Study of Hypertension in Pregnancy as gesta-
tional hypertension above 90 mmHg on two separate
occasions 4 hours apart accompanied by significant pro-
teinuria of at least 300 mg in a 24-hour collection of
urine or proteinuria of +2 on dipstick after 20 weeks of
gestation in a previously normotensive woman, and
applied according to this definition

Statistical Analysis

The cases were separated into three groups as early
preeclampsia, late preeclampsia and unaffected accord-
ing to their obstetric results. The distribution of data was
tested by Kolmogorov-Smirnov. ANOVA was used for

the analysis of parametric discrete data, and Mann-
Whitney for the analysis of non-parametric data. By
using Mann-Whitney U test, PAPP-A and placental vol-
ume mean MoM values were compared according to the
obstetric results. The distinction of early preeclampsia
from unaffected group and the distinction of late
preeclampsia from unaffected group were done by ROC
curve.

Regression analyses were carried out in order to
determine which characteristics of cases, placental vol-
ume and PAPP-A MoM values significantly contribute
to predict preeclampsia. SPSS 19.0 (SPSS Inc., Chicago,
IL, USA) software was used for analyses.

Results
The first trimester screening test was performed on 740
live singleton pregnancies applied at 11+0 and 13+6
weeks of gestation. The obstetric results of 227 cases
could not be accessed, so they were excluded. Six cases
were excluded due to fetal anomaly and 5 cases due to
fetal death or abortus before 24 weeks of gestation. In
460 out of 502 cases did not develop preeclampsia while
18 cases developed hypertension before 34 weeks of ges-
tation (early preeclampsia), and 24 cases developed
hypertension after 34 weeks of gestation (late
preeclampsia), and they were diagnosed as preeclampsia.

There was no significant difference among patients
according to their preeclampsia type in terms of their
ages, BMI, parity presence, parity number, crown-rump

Table 1. Distribution of patient-associated variables according to preeclampsia type (Kruskal-Wallis / Mann-Whitney U
test / ANOVA / chi-square test / Fisher’s exact test). 

Clinical condition / Preeclampsia type

Unaffected  Late preeclampsia  Early preeclampsia
Mean±SD / n (%) Mean±SD / n (%) Mean±SD / n (%)

Age 28.08±5.19 28.25±5.91 28.33±6.93
BMI 23.98±4.75 24.91±4.95 23.62±3.61
Parity number 0.9±1.09 0.88±1.12 1.11±1.02
Weeks of gestation according to CRL 12.38±1.2 12.4±0.73 12.38±0.63
Conception type

Spontaneous 449 (97.9%) 24 (100%) 18 (100%)
Ovulation induction 8 (1.7%) 0 0
IVF 2 (0.4%) 0 0

Free β-hCG value (MoM) 1.16±0.69 0.97±0.5 1.1±0.52
Smoking habit 63 (13.8%) 4 (%16.7) 5 (27.8%)
Preeclampsia history 14 (3.1%) 3 (12.5%)* 2 (11.1%)

*Statistically significant with unaffected group, p<0.05.
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length, conception type, free β-hCG MoM value, smok-
ing habit, and fetal loss rates (p>0.05). Preeclampsia his-
tory rate of late preeclampsia group (n=3; 12.5%) was
compared with unaffected group (n=14; 3.1%), and no
statistical significance was found (p<0.05) (Table 1).

When placental volumes were compared with early
preeclampsia group (34.7±14.7 mL), it was significantly
higher in late preeclampsia group (58.2±24.2 mL;
p<0.01), and unaffected group (69.4±23.2 mL; p<0.001).
No statistical significance was found in the comparison
between late preeclampsia group and unaffected group
(p>0.05) (Table 2).

Mean PAPP-A MoM value was significantly higher
in late preeclampsia group (0.74±0.94; p<0.05) and unaf-
fected group (0.90±0.51; p<0.001) compared to early
preeclampsia group (0.29±0.15). There was no signifi-
cant difference between late preeclampsia group and
unaffected group in terms of PAPP-A values (p>0.05)
(Table 2).

In order to determine the threshold value in the rela-
tionship between placental volume and early preeclamp-

sia, we checked the impact level by ROC curve.
According to sensitivity of the area under curve, the
most ideal threshold value was 36 mL. In patients with
0-36 mL placental volume, the sensitivity to detect early
preeclampsia was 61.1%. The specificity of placental
volume above 36 mL was found as 96.7% for unaffected
group, and as 79.2% for late preeclampsia group (Table
3). According to this result, the possibility for early
preeclampsia in patients with 0-36 mL placental volume
(odds ratio, OR) was 46.1 times higher (15.79 – 136.43)
than unaffected group (Table 3). The possibility to have
early preeclampsia for patients within same placental
volume range was found as 5.97 times (1.52-23.43) com-
pared to late preeclampsia group (Table 3). The possi-
bility to have late preeclampsia for patients within same
placental volume range was found as 7.77 times (2.56-
23.62) compared to unaffected group (Table 3).

Accurate prediction average was found as 96.9% in
the logistic model established for the distinction with
PAPP-A between the early preeclampsia group and the
unaffected group. While the accuracy was 99.8% for the
prediction of the unaffected group, it was as low as

Table 3. The relationship between placental volume  and preeclampsia type. 

Clinical condition / Preeclampsia type

Unaffected  Late preeclampsia   Early preeclampsia  
n (%) n (%) n (%)

Placental volume 0-36 ml 15 (3.3%) 5 (20.8%) 11 (61.1%)

>36 ml 443 (96.7%) 19 (79.2%) 7 (38.9%)

Odds Minimum Maximum

Placental volume

0-36 ml Early preeclampsia / Unaffected 46.41 15.79 136.43

Late preeclampsia / Unaffected 7.77 2.56 23.62

Early preeclampsia / Late preeclampsia 5.97 1.52 23.43

Table 2. Comparison of placental volume with PAPP-A values according to preeclampsia type (Kruskal-Wallis / Mann-
Whitney U test.)  

Clinical condition / Preeclampsia type

Unaffected  Late preeclampsia  Early preeclampsia p 
Mean±SD Mean±SD Mean±SD value

Placental volume (mL) 69.4±23.2* 58.2±24.2† 34.7±14.7 0.000

PAPP-A (MoM) 0.9±0.51* 0.74±0.94‡ 0.29±0.15 0.000

When compared with early preeclampsia: *p<0.001, †p<0.01, ‡p<0.05
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22.2% for the prediction of the early preeclampsia.
Consequently, PAPP-A was considered as a variable
which may be effective for predicting that patient would
not have preeclampsia.

Accurate prediction average was found as 97.1% in
the logistic model established for the distinction with
placental volume between the early preeclampsia group
and the unaffected group. While the accuracy was
99.3% for the prediction of the unaffected group, it was
as low as 38.9% for the prediction of the early
preeclampsia. Consequently, placental volume was con-
sidered as a variable which may be effective for predict-
ing that patient would not have preeclampsia.

Accurate prediction average was found as 96.8% in
the logistic model established for the distinction with
placental volume and PAPP-A between the early
preeclampsia group and the unaffected group. While the
accuracy was 98.9% for the prediction of the unaffected
group, it was 44.4% for the prediction of the early
preeclampsia. Consequently, placental volume and
PAPP-A were considered together as variables which
may be effective for predicting that patient would not
have preeclampsia (Table 4).

Discussion
Placental sizes in preeclamptic pregnants were found
significantly smaller than those of normotensive preg-
nants. Placental/fetal weight rates decreased in these
cases. While the incidence rate of infarction in placenta
is 33% in mild preeclampsia, it is 60% in severe
preeclampsia. In patients with severe preeclampsia,
common infarction areas are seen in about 30% of cases
while retroplacental hematoma is seen in 12-15% of
them.[2]

Together with the use of devices that can perform
volumetric measurement by 3D ultrasonography, it has
become possible to measure placental volume precisely.
Hafner et al. reported that there is a close relationship
between midtrimester placental volume and delivery
birth.[7] In their study, Hafner et al. measured placental
volume in 1st trimester by 3D ultrasonography and
found that placental volume being less than expected
was associated with preeclampsia, intrauterine growth
retardation (IUGR), and being small for gestational age
(SGA).[8] In our study, the results were found to be con-
sistent with the studies performed on the same subject.
While mean birth weight was found significantly higher
in late preeclampsia group and unaffected group com-
pared to early preeclampsia group, it was significantly
higher in unaffected group than late preeclampsia
group.

In the study of Schuchter et al. (2001), placental vol-
ume was measured in 380 singleton pregnants between
11 and 14 weeks of gestation. It was found that the sen-
sitivity and false positivity values for predicting compli-
cations such as preeclampsia, IUGR and ablatio placen-
tae was 22% and 9%, respectively, by detecting placen-
tal volume below 10th percentile.[9] Hafner et al. meas-
ured placental volume between 11 and 14 weeks of ges-
tation in 2489 singleton pregnancies with low risk, and
found that the sensitivity and specificity for predicting
preeclampsia were 38.5% and 90%, respectively, when
volume was <10th percentile.[8]

In the study performed by Rizzo et al., uterine artery
Doppler evaluation and measurement of placental vol-
ume were carried out at the same time in 348 nullipara
pregnants between 11 and 14 weeks of gestation, and it
was seen that mean placental volume in pregnants devel-
oping preeclampsia (4.1%) was found to be less than

Table 4. Accuracy of prediction according to preeclampsia type by using placental volume and PAPP-A values 
(logistic regression).

OR within 95% confidence interval

ββ Odds Minimum Maximum p value

Placental volume -0.066 1068 1025 1113 0.002

PAPP-A 11.816 135.368.5 461 39.702.884 0.000

Constant value -5.474 0.004 0.000

Accuracy of prediction, % General 96.8%

Early preeclampsia 44.4%

Unaffected 98.9%
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normotensive group statistically. The authors reported
the sensitivity of placental volume measurement and
uterine artery Doppler examination for predicting
preeclampsia as 50% and 56%, respectively. It was
shown that the sensitivity for predicting preeclampsia
increased to 68.7% when placental volume and uterine
artery Doppler were used together.[10]

Sancak measured placental volume of 336 singleton
pregnants between 11 and 14 weeks of gestation in a
low-risk population during the thesis study performed in
Zeynep Kamil Maternity and Children Diseases
Training and Research Hospital, found 10th percentile
limit value of placental volume as 43 cm3 and analysis was
carried out according to these values. It was shown in the
same study that approximately 45.94% of cases develop-
ing preeclampsia were below 10th percentile, and mean
placental volume was found to be statistically and signif-
icantly low in cases with preeclampsia compared to nor-
motensive cases. Placental volume was found to be above
10th percentile in 54.06% of cases preeclampsia. In the
study, the sensitivity, specificity, positive and negative
predictive values of placental volume measurement for
predicting preeclampsia were found as 45.94%, 90.63%,
37.77%, and 93.13%, respectively.[11]

The findings in our study are consistent with the
previous studies reporting decreased PAPP-A levels in
serum at 11+0 and 13+6 weeks of gestation of pregnants
developing preeclampsia. One of the additional findings
of our study is the lower PAPP-A levels in early
preeclampsia group than the late preeclampsia group.

Ong et al. analyzed the relationship between first
trimester maternal serum PAPP-A level and gestational
complications in 5297 pregnants (of which 80 were
preeclamptic); and concluded that PAPP-A and free β-
hCG was significantly lower in the preeclamptic group
compared to the control group, and that PAPP-A was
below the 5th percentile in 10% of preeclamptic preg-
nants and free β-hCG was below 5th percentile in 7% of
them. They considered that low free β-hCG levels were
associated with insufficient trophoblastic invasion and
small placental mass.[5]

Yaron et al. analyzed 1622 pregnants (of which 27
were preeclamptic); and found that PAPP-A value being
below 0.25 MoM resulted relative risk to be 6.09 for
preeclampsia.[6] Smith et al. conducted their study total-
ly on 8839 pregnants (of which 331 were preeclamptic),
and similar to our study, they found that PAPP-A value
was significantly low in the preeclamptic group com-

pared to the control group, and free β-hCG value made
no significant difference among two groups. They also
detected that preeclampsia risk was increasing in preg-
nants who had PAPP-A value below 5th percentile
(OR=2.3 [1.6-3.3]).[12]

Dugoff et al. analyzed 34271 pregnants (of which
764 were preeclamptic) in their FASTER study in terms
the relationship between the gestational complications
and the markers of first trimester screening test, and
found OR as 1.54 (95% confidence interval [1.16-2.03]),
and preeclampsia detection rate as 7.85% when thresh-
old value of PAPP-A was considered as 0.42 MoM (5th
percentile).[13]

The biochemical markers of first trimester screening
test were compared between 222 preeclamptic pregnant
women and 47,770 control cases in the study of Spencer
et al., and it was found, similar to our study, that PAPP-
A measurement was significantly low in study group.
When threshold value was considered as 0.41 MoM (5th
percentile) for PAPP-A, OR value was found as 3.7
(95% confidence interval [2.3-4.8]), and preeclampsia
detection rate as 14.6%.[14]

Again, in the thesis study conducted by Ersan Önal,
298 singleton pregnancies with low risk were analyzed
and perinatal clinical outcomes of 85 patients with
PAPP-A value less than 0.49 MoM were researched. It
was stated that low PAPP-A values were statistically sig-
nificant in terms of especially IUGR, preeclampsia,
preterm labor and both SGA and the condition of being
large for gestational age (LGA).[15] In our study, mean
PAPP-A value was significantly higher in the late
preeclampsia group and the unaffected group than the
early preeclampsia group, and there was no significant
difference between the late preeclampsia group and the
unaffected group in terms of PAPP-A values. Therefore,
it was considered that the PAPP-A value was a signifi-
cant method to distinguish the early preeclampsia group
from the unaffected group and to distinguish the early
preeclampsia group from the late preeclampsia group.

Accurate prediction average was found as 96.9% in
the logistic model established for the distinction with
PAPP-A between the early preeclampsia group and the
unaffected group. While the accuracy was 99.8% for the
prediction of the unaffected group, it was as low as
22.2% for the prediction of the early preeclampsia.
Consequently, PAPP-A was considered as a variable
which may be effective for predicting that patient would
not have preeclampsia.
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Also, according to our data, preeclampsia risk specif-
ic to patient associated with PAPP-A is affected strong-
ly by the characteristics of pregnant woman. For
instance, while early preeclampsia risk with a PAPP-A
value at 0.1 MoM is 5% for a white nullipara woman, it
increases to 21% with the preeclampsia history in previ-
ous pregnancy. The formulas obtained by regression
analyses were used for these calculations.

Accurate prediction average was found as 96.8% in
the logistic model established for the distinction with
placental volume and PAPP-A between the early
preeclampsia group and the unaffected group. While the
accuracy was 98.9% for the prediction of the unaffected
group, it was 44.4% for the prediction of the early
preeclampsia. Consequently, placental volume and
PAPP-A were considered together as successful for pre-
dicting that patient would not have preeclampsia, in
other words they have high negative predictive values;
however, they are both insufficient to distinguish the
population that would have preeclampsia.

Conclusion
Consequently, placental volume and PAPP-A are not
sufficient to predict both preeclampsia and non-
preeclampsia groups; it is required to use variables
depending on mother such as birth weight and weeks of
gestation. In this way, positive predictive value increases
and results of our study become more meaningful.

Conflicts of Interest: No conflicts declared.
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Tersiyer bir merkezde konjenital anomalili
do¤umlar›n retrospektif analizi

Amaç: Bu çal›flman›n amac› bölgemizde prenatal dönemde sapta-
nan konjenital anomalili gebeliklerin insidans, anomali tipi ve da-
¤›l›mlar›n› de¤erlendirmektir.

Yöntem: Bu çal›flmada Ocak 2009 - Aral›k 2012 tarihleri aras›nda
klini¤imizde antenatal ultarasonografi ve/veya do¤um sonras› mu-
ayene ile saptanan konjenital fetal anomaliler de¤erlendirildi. Konje-
nital anomali tan›lar› hastane ultrasonografi, do¤um ve fetal termi-
nasyon etik kurul karar› kay›tlar› ve postnatal inceleme sonucu ko-
nuldu. Çal›flma süresinde 8.286 do¤um gerçekleflti¤i saptand›. Ma-
ternal demografik veriler olarak yafl, gravida, parite, abortus, yaflayan
çocuk say›s›, tan› esnas›ndaki gestasyonel hafta, fetusta görülen sis-
tem anomalileri ve alt tipleri de¤erlendirildi. Minör anomaliler (ko-
roid pleksus kisti, hiperekojen ba¤›rsak, k›sa femur, hiperekojenik
kardiak odak, orta düzeyde renal piyelektazi gibi) çal›flmaya dahil
edilmedi.

Bulgular: Çal›flma süresince 485 olguda majör konjenital anoma-
li oldu¤u tespit edildi ve insidans› %5.85 olarak bulundu. Tek sis-
tem anomalisi 460 olguda saptan›rken, 25 olguda multipl sistem
anomalisi izlendi. Tek sistem anomalilerinde en s›k tespit edilen
merkezi sinir sistem anomalisi idi  (%62.1).

Sonuç: Geliflmifl ultrasonografi cihazlar›n›n yayg›n olarak kullan›-
m›, gebelerin rutin antenatal bak›m konusunda giderek daha bi-
linçli olmas› ve deneyimli kad›n do¤um hekim say›s›n›n artmas›
konjenital anomalilerin tespit oran›n› artt›rd›¤›n› düflünmekteyiz.

Anahtar sözcükler: Konjenital anomali, prenatal tan›, ultraso-
nografi.
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Abstract

Objective: The purpose of this study is to evaluate the incidence,
anomaly type and distribution of pregnancies which were found to
have congenital anomaly during prenatal period in our regions.

Methods: In this study, congenital fetal anomalies detected via ante-
natal ultrasonograpgy and/or postnatal examination between January
2009 and December 2012. Congenital anomaly diagnoses were
established by hospital ultasonography, decision records of ethic
board for delivery and fetal termination, and postnatal examination.
It was found that totally 8286 deliveries occurred during the study.
Age, gravida, parity, abortus, living child number, weeks of gestation
during diagnosis, system anomalies and sub-types seen in fetus were
evaluated as maternal demographic data. Minor anomalies (such as
choroid plexus cyst, hyperechogenic bowel, short femur, hypere-
chogenic cardiac focus, moderate pyelectasis etc.) were excluded
from the study. 

Results: During the study, major congenital anomaly was found in
485 cases where the incidence rate was 5.85%. While single system
anomaly was found in 460 cases, multiple system anomalies were
seen in 25 cases. The most common single system anomaly detect-
ed was central nervous system anomaly (62.1%). 

Conclusion: We believe that the extensive use of advanced ultra-
sonography devices, pregnant women becoming more aware about
routine antenatal care and the increase of the number of experi-
enced gynecologists have been improving the detection rate of con-
genital anomalies.

Key words: Congenital anomaly, prenatal diagnosis, ultrasonog-
raphy.



Introduction
Congenital anomaly is a development defect existing
during birth and defining abnormal deviation from stan-
dard type during morphogenesis on a part of structure,
type and functions of fetus.[1] Major structural anomalies
detected in 2-3% of all newborns are seen as the most
common second reason of perinatal mortality and mor-
biditiy after preterm deliveries.[2,3] Fetal structural anom-
alies may be seen as organogenesis defects where isolat-
ed organs are affected as well as blastogenesis defects
which affect the large part of the body.[4] No reason can
be detected frequently in the etiology of cases with con-
genital anomaly. Nevertheless, maternal systemic dis-
eases, environmental agents, alcohol, smoking, addictive
substances, toxic drugs taken during pregnancy, radia-
tion, maternal infections, deterioration of placental
blood flow and perinatal infections are also the factors
considered as congenital anomaly as well as the genetic
factors blamed in the etiology.[5]

The possibility of terminating pregnancies up to 10
weeks in addition to advanced imaging methods and
other prenatal diagnosis tools have increased the
expectancy of delivering healthy babies without any mal-
formation.[6] Together with the developments in imaging
technology, the increase in the experience of obstetri-
cians for scanning antenatal fetal anomaly has helped to
increase the detection rate of congenital anomaly.[7]

Detecting fetus with major congenital anomaly is one of
the major aims of antenatal care. Antenatal should be
evaluated in detail in case of the presence of delivering
baby with anomaly in the history, kin marriage, maternal
systemic disease, baby with anomaly or habitual abortus
history. Our clinic provides tertiary healthcare service
where patients in Southeastern Anatolia are frequently
referred with the presence/suspicion of fetus with con-
genital anomaly.

The aim of our study is to present the frequency,
types, systems and distributions of cases diagnosed with
congenital anomaly in our region.

Methods
In our study, cases with congenital major fetal anomaly
detected between January 2009 and December 2012 in
the Department of Obstetrics & Gynecology, Faculty of
Medicine, Dicle University were evaluated retrospective-
ly. Congenital anomaly diagnoses were established by
analyzing hospital ultrasonography records, and the deci-
sion records of ethic board for delivery and fetal termina-

tion. It was found that totally 8286 deliveries were carried
out during the study. Age, gravida, parity, abortus, living
child number, weeks of gestation during diagnosis, sys-
tem anomalies and types seen in fetus were evaluated as
maternal demographic data. Ultrasonographic examina-
tions of cases included to the study were carried out by
Voluson 730 PRO (General Electric Healthcare,
Milwaukee, WI, USA). Minor anomalies (such as
choroid plexus cyst, hyperechogenic bowel, short femur,
hyperechogenic cardiac focus, moderate pyelectasis etc.)
detected were excluded from the study. After obtaining
the approval of ethics board and by the consent of fami-
ly, the termination is carried out to pregnants in our clin-
ic which have severe sequel risk at less than 24 weeks of
gestation. The approval of local ethic board of Dicle
University was obtained for the study.

Results
It was found that 8286 deliveries and terminations were
carried out in our clinic during the four years of period
and 485 cases among them had major congenital anom-
aly. We found the incidence of congenital anomaly as
5.85% in our study. While congenital anomaly was
found in a single system in 460 cases, it was found that
the anomaly was in more than one system in 25 cases.
When the distribution of cases found to have anomaly in
a single case was analyzed, it was seen that the most
common anomaly was central nervous system (CNS)
anomaly in 301 cases (62.1%) (Table 1).

In our study, maternal demographic data such as age,
gravida, parity, abortus, living child number etc. have
been shown in Table 2. It was found that there was kin
marriage in the history of 133 cases with congenital
anomaly (23.3%) and 56 of the cases (11.5%) had deliv-
ery history with anomaly in their previous pregnancies.
Delivery and termination records showed that 437 of
485 cases (90.1%) delivered vaginally while 48 of them
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Table 1. Maternal demographic parameters.

Parameters Mean±SD Min.-max.

Age 28.3±6.8 14-50

Gravida 4.0±2.9 1-16

Paritu 2.5±2.7 0-15

Abortus  0.5±0.9 0-6

Living child number 2.2±2.3 0-13

Weeks of gestation 24.7±7.9 10-41

Max.: maximum, Min.: minimum, SD: standard deviation.
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(9.9%) were delivered by cesarean section. The decision
for vaginal or cesarean delivery was made according to
obstetric indications.

The cases were separated into 3 groups according to
their weeks of gestation during referral. The cases in
Group 1 were at <24 weeks of gestation, the cases in
Group 2 were at 24-48 weeks of gestation, and the cases
in Group 3 were at >28 weeks of gestation. The distri-
bution of the cases according to the weeks of gestation
has been given in Table 3.

The distribution of major congenital anomalies
according to the systems and the analysis of their sub-
types have been given in the Table 4. While 25 new-
borns had more than one system anomaly, 460 new-
borns had a single system anomaly. In the group found
to have anomaly in more than one system, the most
common anomaly group observed was hydrocephaly +
meningocele seen in 14 cases, followed by encephalocele
+ polycystic kidney in 8 cases, and the third common
anomaly group was encephalocele + omphalocele in 3
cases. In terms of single system anomaly, the most com-
mon anomaly was CNS anomalies and the most com-
mon sub-type was anencephaly (55/301). Although car-
diac anomalies are the most common anomalies seen at
postpartum period worldwide, we found it as the fifth
most common anomaly in our study.

Discussion
Congenital anomaly incidence is reported as 3-5% in
the studies conducted in referred centers.[3,8,9] The con-
genital anomaly incidence both in the world and Turkey
may vary depending on the races, geographical regions,
socioeconomic level, environmental factors, and dietary
habits. In the studies conducted in different regions in
Turkey, congenital anomaly incidence was reported as
0.44% by Göynümer et al., as 0.29% by Tomat›r et al.,
as 2% by Çakmak et al., and as 1.12% by Kurdo¤lu et
al.[10-13] The incidence of anomaly per pregnancy was
found as 2.79% by Bayhan et al. at our center in 2000.[7]

In our study that we performed during the last decade,
we found anomaly incidence as 5.85%. This rate is con-
sistent with other studies in the literature; however, it
was higher than the studies conducted in different
regions of Turkey. It is possible to think that the studies
conducted in such centers have high rates since scientif-
ic publications are made particularly at tertiary referred
hospitals and fetuses with anomalies are referred to such
centers. When two studies conducted at different peri-

ods in our center are compared, we observe that anom-
aly incidence doubles. We attribute such increase to the
common use of modern devices in parallel to develop-
ments in screening technology, awareness of patients
about antenatal care and the increase of the number of
experienced obstetricians compared to previous years.

Depending on the anomaly types, the rate of detect-
ing at ultrasonography varies between 22% and 55%.
While the detection rate of CNS anomalies is almost
100%, this rate has been reported as 25%-65% for car-
diovascular system, and more lower for cleft palate and
lip.[3] As in other studies carried out in Turkey, CNS
anomalies in our study are seen as the most common
anomaly in 62.1% of cases.[7,10-13] In the analysis of sub-
types of CNS anomalies in our study, we found that the
most common anomalies were anencephaly, hydro-
cephaly, and ventriculomegaly. In the study carried out
by Kurdo¤lu et al. at Van region, anencephaly group was
the most common subtype of CNS, which was similar to
our study.[13]

Madi et al. reported kin marriage as 68% in the cases
with congenital anomaly.[14] In our study, we found the
rate of kin marriage as 23.3%. We attributed the high
anomaly rate despite the low rate of kin marriage in our
study to the fact that preconceptional care was not dis-
regarded in the region, and the non-awareness that

Table 3. Distribution of the cases with congenital anomaly accor-
ding to the weeks of gestation.

Weeks of gestation Number of cases (n) Case percentage (%)

<24 264 54.4

24-28 62 12.8

>28 159 32.8

Total 485 100

Table 2. Distribution of congenital anomalies according to the systems.

System Number of cases (n) Case percentage (%)

Central nervous system 301 62.1

Muscle-skeletal system 24 4.9

Craniofacial anomalies 8 1.6

Genitourinary system 61 12.6

Gastrointestinal system 35 7.2

Skin-lymphatic system 47 9.7

Cardiovascular system 24 4.9

Respiratory system 3 0.6

Others  8 1.6
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Table 4. Distribution according to systems and subtype analysis of congenital anomalies.

Fetal system Anomaly type Detected at <24  Detected between 24 and Detected at >28  
weeks of gestation 28 weeks of gestation weeks of gestation

Central nervous system (n=301) Anencephaly 34 14 7

Hydrocephaly 32 (Meningocele was found in 14 cases) 14 6

Ventriculomegaly 24 12 11

Meningomyelocele 38 4 2

Bifid spine 19 12 7

Encephalocele  18 (Polycystic kidney was  found in 8 cases 4 3
+ omphalocele was found in 3 cases)

Acrania 24 0 0

Arnold-Chiari type-2 6 2 0

Dandy-Walker syndrome 2 2 1

Holoprosencephaly 3 0 0

Muscle-skeletal system (n=24) Extremity anomalies 1 4 2

Kyphoscoliosis 1 4 1

Syndactylia, polydactylia 0 2 3

Fokomelia 0 1 2

Tanatophoric dysplasia 0 1 2

Craniofacial anomalies (n=8) Cleft palate-lip 0 1 3

Cleft lip 0 1 1

Cleft palate 0 0 2

Genitourinary system (n=61) Polycystic kidney 11 4 7

Multicystic kidney 6 4 3

Megacystitis 7 2 4

Posterior urethral valve (PUV) 4 1 0

Hypospadias-epispadias 0 1 2

Renal agenesia 2 0 0

Extrophia vesica 2 0 0

Inguinal hernia 0 0 1

Gastrointestinal system (n=35) Gastroschisis 14 4 6

Omphalocele 4 2 2

Imperforate anus 0 1 1

Tracheoesophageal fistula 0 1 0

Skin-lymphatic system (n=47) Cystic hygroma 24 1 1

Non-immune hydrops 12 6 3

Cardiovascular system (n=24) Ventricular septal defect 3 2 1

Cardiomegaly 2 1 1

Dextrocardia 0 1 2

Fallot's tetralogy 1 1 1

Hypoplastic left heart 0 0 2

Transposition of the great arteries (TGA) 0 1 1

Exstrophy cordis 2 0 0

Tricuspid atresia 1 0 1

Thoracic-respiratory system  Adenoid cystic malformation  0 1 2
anomalies (n=3)

Other (n=8) Diaphragmatic hernia 2 1 2

Amniotic band syndrome 1 1 0

Conjoined twins 1 0 0
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CNS anomalies could be prevented by folic acid supple-
mentation.

Although cardiac anomalies are the most common
anomaly type worldwide, they are also the most over-
looked anomaly group during ultrasonographic examina-
tion. While most commonly observed congenital anom-
alies are caused by cardiac reasons, we observed them as
the fifth most common anomalies in our study. In terms
of their subtypes, the most common anomalies were ven-
tricular septal defect, cardiomegaly, dextrocardia and fal-
lot's tetralogy, respectively. We believe that the rate of
cardiac anomaly has a low incidence due to the difficulty
of antenatal detection, narrow range of termination indi-
cation and low number of experienced pediatric cardiol-
ogist. While cardiovascular system anomaly was found as
3.4% (10/294) by Bayhan et al. at our center, it was found
as 4.9 (24/485) in our study. Although the rates are still
found low as there is an increase by years, we believe that
such anomalies are overlooked during screening pro-
grams, it is difficult to detect minor cardiac defects and
such cases do not apply to our clinic during their preg-
nancies as our clinic is a reference center.

In terms of the relationship between maternal age
and congenital anomaly in the studies performed in dif-
ferent  regions of Turkey, it is seen that the cases with
anomaly are mostly between 21 and 30 years old.[12,13,15]

Mean age of the cases in our study was 28.34±6.76 and
it was found similar with other studies. The regular and
cesarean delivery rates in fetuses with our study was
found as 90.1% and 9.9%, respectively in our study, and
these rates are consistent with other studies carried out
in Turkey.[10-13,15-17]

Conclusion
In conclusion, we believe that the common use of
advanced ultrasonography devices, awareness of preg-
nants about routine antenatal care, and the increased
number of experienced gynecologists increase the detec-
tion rate of congenital anomalies. It is considered to be
more appropriate to carry out society- and nation-based
studies instead of hospital-based studies in order to
detect congenital anomaly incidence.

Conflicts of Interest: No conflicts declared.
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The role of first trimester uterine artery 
Doppler in the prediction of preeclampsia
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‹lk trimester uterin arter Doppler incelemesinin
preeklampsi öngörüsündeki yeri

Amaç: Bu çal›flmada ilk trimesterde uterin arter pulsatilite indeksi
(UtA PI) ölçümünün preeklampsi geliflimi ile olas› iliflkisini incele-
mek amaçlanm›flt›r. 

Yöntem: Dört yüz on iki nullipar tekil gebenin 11+0 ile 13+6 gebe-
lik haftas›nda UtA PI ölçümleri kaydedildi. Preeklampsi ve erken
bafllang›çl› preeklampsi öngörüleri için eflik UtA PI de¤erleri için
saptama oranlar› hesapland›.

Bulgular: Olgular›n %9.4'ünde preeklampsi ve %3.1'inde erken
bafllang›çl› preeklampsi tespit edildi. Preeklampsi geliflen grupta
ortalama UtA PI 2.5±0.9 iken preeklampsi geliflmeyen grupta or-
talama UtA PI 1.7±0.5 olarak saptand› (p<0.001). Uterin arter pul-
satilite indeksi de¤erinin preeklampsi ve erken bafllang›çl› preek-
lampsi ile iliflkisini ifllem karakteristik (ROC) e¤risi ile de¤erlen-
dirdi¤imizde; ROC e¤risi alt›nda kalan alan s›ras›yla 0.79 ve 0.83
idi. Preeklampsiyi öngörmede %5 yalanc› pozitiflik için UtA
PI’nin 2.56 eflik de¤erindeki duyarl›l›¤› %45.5, pozitif kestirim de-
¤eri %50 ve negatif kestirim de¤eri %94.4 olarak bulundu. Uterin
arter pulsatilite indeksi 2.56 eflik de¤erinin erken bafllang›çl› pre-
eklampsi öngörüsündeki duyarl›l›¤› %63.6, özgüllü¤ü %93.3, po-
zitif kestirim de¤eri %23.3 ve negatif kestirim de¤eri %98.8 bu-
lundu. Erken bafllang›çl› preeklampsiyi öngörmede %5 yalanc› po-
zitiflik için UtA PI’nin 2.72 eflik de¤erindeki duyarl›l›¤› %45.5,
pozitif kestirim de¤eri %23.8 ve negatif kestirim de¤eri %98.2
olarak bulundu. Uterin arter pulsatilite indeksi 2.72 eflik de¤erinin
preeklampsi öngörüsünde duyarl›l›¤› %33.3, özgüllü¤ü %96.9,
pozitif kestirim de¤eri %52.4 ve negatif kestirim de¤eri %93.4 bu-
lundu.

Sonuç: On bir ila on dört hafta uterin arter Doppleri tek bafl›na
erken bafllang›çl› preeklampsi olgular›n›n yaklafl›k %65'ini tespit
edilebilmektedir. 

Anahtar sözcükler: Preeklampsi, uterin arter Doppler, uterin ar-
ter pulsatilite indeksi.
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Abstract

Objective: Our aim was to assess the relationship between first-
trimester uterine artery pulsatility index (UtA PI) and the develop-
ment of preeclampsia.

Methods: Uterine artery pulsatility index measurements were
recorded in 412 nulliparous women with singleton pregnancies at
11+0 to 13+6 weeks of gestation. Predicted detection rates for
preeclampsia and early preeclampsia were calculated for threshold
UtA PI values. 

Results: Preeclampsia and early preeclampsia were present 9.4%
and 3.1% of pregnancies respectively. Mean UtA PI was 2.5±0.9 in
group who developed preeclampsia and 1.7±0.5 in non-preeclamp-
tic group (p<0.001). Receiver-operating characteristics (ROC) curve
analysis for prediction of preeclampsia and early preeclampsia for
UtA PI, the area under curve was 0.79 and 0.83, respectively. In pre-
dicting preeclampsia, the sensitivity, positive prediction value and
negative prediction value of UtA PI at 2.56 threshold value for 5%
false positivity were found as 45.5%, 50% and 94.4%, respectively.
The sensitivity, specificity, positive prediction value and negative
prediction value of 2.56 threshold value of uterine artery pulsatility
index in early-onset preeclampsia prediction were found as 63.6%,
93.3%, 23.3% and 98.8%, respectively. The sensitivity, positive
prediction value and negative prediction value of UtA PI at 2.72
threshold value for 5% false positivity in predicting early-onset
preeclampsia were found as 45.5%, 23.8% and 98.2%, respectively.
The sensitivity, specificity, positive prediction value and negative
prediction value at 2.72 threshold value of uterine artery pulsatility
index in predicting preeclampsia were found as 33.3%, 96.9%,
52.4% and 93.4%, respectively. 

Conclusion: Uterine artery Doppler at 11-14 weeks of gestation
identifies about 65% of women who develop early preeclampsia.

Key words: Preeclampsia, uterine artery Doppler, uterine artery
pulsatility index.
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Introduction
Preeclampsia (PE), is one of the most significant reasons
of maternal-perinatal mortality and morbidity which
affects about 2% of all pregnant women.[1,2] Today,
identifying pregnants who are under risk in terms of
serious complications such as PE has become one of the
essential purposes of perinatal medicine. Although the
physiopathology of PE and its complications are not
fully understood yet, impaired placentation is the most
supported hypothesis.[3,4] Histological studies support
that preeclampsia occur due to the decrease in spiral
artery invasion of trophoblasts causing resistance utero-
placental circulation.[5] Even though preeclamptic clinic
findings appear after 20 weeks of gestation, trophoblas-
tic invasion responsible for pathogenesis occur at first
trimester.[6] Therefore, first trimester uterine artery
Doppler evaluation may be a good non-invasive method
to predict preeclampsia at advanced periods of pregnan-
cy reflecting abnormal trophoblastic invasion. This
study aims to examine possible relations of PE develop-
ment with the measurement of uterine artery pulsatility
index (UtA PI) at first trimester.

Methods
This study was conducted through the antenatal follow-
up of 412 nulliparous women with singleton pregnancies
referred to Department of Perinatology, Zeynep Kamil
Training and Research Hospital, Istanbul for routine
pregnancy follow-up between December 2011 and
December 2012. The cases between 11+0 and 13+6
weeks of gestation were informed about the study, and
their consents were obtained. The detailed medical his-
tories of the cases were received including age, body
mass index, medical background (PE history, chronic
hypertension, thrombophilia, antiphospholipid syn-
drome, diabetes mellitus), medication history, concep-
tion methods (spontaneous, ovulation induction, IVF).
Crown-rump length (CRL), UtA PI, and nuchal
translucency (NT) were measured by the transabdomi-
nal ultrasound, and fetal anomaly screening was carried
out. For UtA PI measurement by Doppler ultrasound,
sagittal cross-section of uterus was taken, and cervical
canal and internal servical os were defined. Both uterine
arteries were defined by using color mapping while
transducer was directed from one side to another side of
cervix at internal os level. Pulsed wave Doppler was car-
ried as insonation angle being below 50°, and sampling
interval including entire vessel by 2 mm. Mean left and
right UtA PI values were calculated. Ultrasonographic

examinations were carried out by minor program assis-
tants of perinatology department. Preeclampsia is
defined by the International Society for the Study of
Hypertension in Pregnancy as gestational hypertension
above 90 mmHg on two separate occasions 4 hours
apart accompanied by significant proteinuria of at least
300 mg in a 24-hour collection of urine or proteinuria of
+2 on dipstick after 20 weeks of gestation in a previous-
ly normotensive woman.[7] Early preeclampsia and late
preeclampsia were defined as the preeclampsia develop-
ing before and after 34 weeks of gestation, respectively.

SPSS 11.0 (SPSS Inc., Chicago, IL, USA) was used
for statistical analysis. Distribution of data was tested by
Kolmogorov-Smirnov test. ANOVA test was used for
the analysis of parametric data, and Mann-Whitney U
test for the analysis of non-parametric data. The rela-
tionship of UtA PI value with preeclampsia was evaluat-
ed by ROC curve. p<0.05 was considered statistically
significant.

Results
A total of 412 nulliparous women with singleton preg-
nancies were included to this study, and gestational
results of 352 cases (85.4%) were reached. Four cases
were excluded due to fetal anomaly, and 3 cases due to
fetal death and miscarriage.  The results of 53 cases
could not be obtained. Mean maternal age was 28±4.2
years and the median gestational day on which ultra-
sound carried out was found as 84.4±2.3 days. PE
developed in 33 (9.4%) of the cases. In 11 (3.1%) of
these cases, early-onset PE was identified. Descriptive
characteristics of the groups are given in the Table 1.
UtA PI measurement could be done in all pregnants as
defined. While UtA PI value was 2.5±0.9 in the group
developing preeclampsia, it was found as 1.7±0.5 in the
group not developing PE (p<0.001). Mean UtA PI in
early and late PE cases was found as 2.7±0.8 and
2.4±1.0, respectively and no significant difference was
detected (p=0.15). Also, there was no difference
between early and late PE cases and cases without PE
in terms of maternal age and gestational day with on
which ultrasound carried out.

When we evaluate UtA PI value with PE by ROC
curve, we found that the area under the influence of
ROC curve was 0.79 (95% CI 0.70-0.88), and standard
error was 0.046 (p<0.001) (Fig. 1). The sensitivity, pos-
itive prediction value and negative prediction value of
UtA PI at 2.56 threshold value for 5% false positivity in
predicting preeclampsia were found as 45.5%, 50% and
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94.4%, respectively. The sensitivity, specificity, positive
prediction value and negative prediction value of 2.56
threshold value of uterine artery pulsatility index in
early-onset preeclampsia prediction were found as
63.6%, 93.3%, 23.3% and 98.8%, respectively (Table
2). When we evaluate UtA PI value with early-onset PE
by ROC curve, we found that the area under the influ-
ence of ROC curve was 0.83 (95% CI 0.71-0.95), and
standard error was 0.062 (p<0.001) (Fig. 2). The sensi-
tivity, positive prediction value and negative prediction
value of UtA PI at 2.72 threshold value for 5% false pos-
itivity in predicting early-onset preeclampsia were found
as 45.5%, 23.8% and 98.2%, respectively. The sensitiv-
ity, specificity, positive prediction value and negative
prediction value at 2.72 threshold value of uterine artery
pulsatility index in predicting preeclampsia were found
as 33.3%, 96.9%, 52.4% and 93.4%, respectively
(Table 2). It was found that the evaluation of UtA PI
was more significant for early-onset PE screening.

Discussion
In this study, our findings showed that first trimester
UtA PI value in cases with PE were significantly differ-
ence than the cases without PE. The findings showed the

relationship of UtA PI with late-onset preeclampsia
more than early-onset preeclampsia, and they support
that the etiologies of early- and late-onset preeclampsia

Table 1. Descriptive characteristics of the groups.

Groups N Mean Std. dev. Std. error Minimum Maximum

Maternal age Without PE 319 27.9 4.1 0.23 18 41
Late PE 22 28.2 5.5 1.17 19 42
Early PE 11 29.8 4.1 1.25 23 37

GD with ultrasound Without PE 319 89.6 4.3 0.24 77 97
Late PE 22 90.2 4.6 0.99 81 97
Early PE 11 91.6 4.1 1.24 84 97

UtA PI Without PE 319 1.7 0.5 0.03 0.57 5.04
Late PE 22 2.4 1.0 0.20 1.20 4.76
Early PE 11 2.7 0.8 0.25 1.56 3.77

Birth week Without PE 319 39.2 1.1 0.06 35 42
Late PE 22 39.1 1.6 0.33 36 42
Early PE 11 32.9 2.3 0.69 29 36

Birth weight (g) Without PE 319 3353.6 423.6 23.72 2050 4420
Late PE 22 2982.5 389.4 83.01 2130 3800
Early PE 11 1804.3 355.8 107.28 1220 2250

1st min. Apgar score Without PE 319 7.2 0.9 0.05 4 9
Late PE 22 6.2 1.2 0.25 4 9
Early PE 11 4.9 1.5 0.46 2 8

5th min. Apgar score Without PE 319 8.8 0.9 0.05 4 10
Late PE 22 7.7 1.4 0.30 5 10
Early PE 11 6.6 1.2 0.36 5 9

GD: gestational day, PE: preeclampsia, UtA PI: uterine artery pulsatility index

Fig. 1. Receiver operating characteristic (ROC) curve of the relations-
hip between UtA PI value and preeclampsia.
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conditions may be different. The incidence of
preeclampsia is 9.4%, and it is higher than the rates
reported in the literature.[1,2] Patients under risk in terms
of PE being nulliparous seem to explain the high inci-
dence rate.

Additional findings of the study showed that UtA PI
evaluation is more significant in early-onset PE screen-
ing, and they support the literature. UtA PI threshold
values in PE and early-onset PE prediction for 5% false
positivity were found as 2.56 and 2.72, respectively.
While the sensitivity values of UtA PI at 2.56 threshold
value for the prediction of PE and early-onset PE were
45.5 and 63.3 respectively, they were 33.3% and 45.5%
for 2.72 threshold value of UtA PI. There are many stud-
ies evaluating uterine artery Doppler performance alone
or together with maternal characteristics and biochemi-
cal parameters for PE prediction in first trimester.
Martin et al. evaluated 3045 pregnant women at 11-14
weeks of gestation, they could only perform uterine
artery Doppler measurement on 96% of the cases, and
they found mean PI 95th percentile value of uterine
artery as 2.35 which did not change significantly accord-
ing to the week of gestation. The sensitivity of this value
in terms of preeclampsia is 27%, and this rate was report-
ed as 600% for preeclampsia which will require delivery
before 32 weeks of gestation.[8] Gomez et al. reported in
their study of the first trimester uterine artery Doppler
performed on 999 low-risk patients that the sensitivity of
PI value for preeclampsia was 24% when 95th percentile
was taken as cut-off independent from the week of gesta-
tion.[9] In the study of Rizzo et al. including 348 nulli-
parous patients, the sensitivity values of abnormal mean
UtA PI (>2.35) for predicting PE and the PE which will
require delivery before 32 weeks of gestation were found
as 50% and 66.7%, respectively. Similar to the results of
our study, PE prevalence of the population analyzed
including nulliparous patients expected to be higher
explains the high sensitivity.[10] In the study of Plasencia et
al., the area under the influence of ROC curve for the
performance of first trimester UtA PI in preeclampsia

screening was found as 0.677 and 0.895, respectively for
early- and late-onset preeclampsia. Similar to our study,
it was reported that UtA PI analysis was more significant
in the early-onset PE screening.[11] Consequently, in first
trimester uterine artery Doppler studies, weaker efficien-
cy was reported for the preeclampsia prediction when
compared with late second trimester uterine Doppler
findings.[8,9,12] Especially for identifying severe preeclamp-
sia cases which will require delivery before 34 weeks of
gestation, uterine artery Doppler at 22-24 weeks of ges-
tation is a safe method and it can especially predict more
than 90% of severe cases.[13,14]

However, although the identification of patients
with preeclampsia risk at second trimester improves
pregnancy outcomes by more frequent maternal-fetal
follow-up in terms of clinical findings of the disease
and fetal growth restriction, it will decrease the effi-
ciency of the prophylactic therapies such as low-dose

Table 2. Threshold UtA PI values for preeclampsia and early-onset preeclampsia predictions.

Threshold Sensitivity (%) Specificity (%) PPV (%) NPV (%)

UtA PI ≥2.56 PE 45.5 95.3 50 94.4
Early-onset PE 63.6 93.3 23.3 98.8

UtA PI ≥2.72 PE 33.3 96.9 52.4 93.4
Early-onset PE 45.5 95.3 23.8 98.2

NPV: negative prediction value, PE: preeclampsia, PPV: positive prediction value, UtA PI: uterine artery pulsatility index

Fig. 2. Receiver operating characteristic (ROC) curve of the relations-
hip between Ut-PI value and early-onset preeclampsia.
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of aspirin. Therefore, identifying the high risk group at
first trimester instead of second trimester will improve
the efficiency of preventive treatment.[15] The recent
studies have shown that using uterine artery Doppler
as the screening method for the preeclampsia predic-
tion in combination with maternal characteristics
(maternal history, age, race etc.) and biochemical
parameters (pregnancy-associated plasma protein-A,
placental growth factor, placental protein 13 etc.) will
help to predict about 90% of cases with early-onset
preeclampsia which will especially require delivery
before 34 weeks of gestation.[16-18]

This study showed that using uterine artery
Doppler alone at first trimester for the prediction of
early preeclampsia could not reach the sensitivity rate
obtained by uterine artery Doppler carried out at 22-
24 weeks of gestation or when combined with maternal
characteristics and biochemical parameters. However,
on the other hand, UtA PI measurement is a method
which is easily applied especially for identifying cases
with early preeclampsia. High negative predictive rate
of screening may be used to identify low-risk group in
terms of perinatal complications.

Conclusion
It has been found out that the evaluation of uterine
artery pulsatility index is more significant for early-
onset PE screening. Close follow-up of these cases and
preventive treatments such as low-dose of aspirin may
decrease the frequency of early-onset preeclampsia and
related morbidity.

Conflicts of Interest: No conflicts declared.
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Manisa ili üçüncü basamak 2012 y›l› amniyosentez
sonuçlar›
Amaç: Bu çal›flmada, 2012 y›l›nda klini¤imizde karyotip tayini
amaçl› yap›lan giriflimsel ifllemlerden amniyosentezlere ait sonuç-
lar›n de¤erlendirilmesi amaçlanm›flt›r.
Yöntem: 2012 y›l›nda ilk trimester tarama testinde yüksek risk
(≥1/270), ikinci trimester tarama testinde yüksek risk (≥1/270), ultra-
sonografide anomali izlenmesi ve di¤er sebeplerle uygulanan karyo-
tip tayini amaçl› amniyosentez yap›lan 83 olgunun verileri retrospek-
tif olarak de¤erlendirildi.
Bulgular: Gerçeklefltirilen 83 amniyosentez girifliminden, 80’inde
doku kültürü baflar›l› oldu. Amniyosentezde kültürde baflar› oran›
%96.4 olarak tespit edildi. Üreme tespit edilen olgularda %10
oran›nda kromozom anomalisi tespit edildi (8/80). Endikasyon
olarak en büyük dilimi, ikinci trimester tarama testinde yüksek risk
ç›kan grup oluflturdu. ‹kinci trimester tarama testinde yüksek risk
tespit edilen 30 (%36.1) olguya, karyotip tayini amaçl› amniyosen-
tez uyguland› ve 2 (%6.6) olguda kromozom anomalisi izlendi. Bu
endikasyonu; %34.9 ile ilk trimester tarama testinde artm›fl risk iz-
ledi (29/83). Bu olgularda da %13.8 oran›nda kromozom anoma-
lisi izlendi (4/29). Di¤er endikasyonlar ise %15.6 ultrasonografide
anomali saptanmas›, %9.6 aile iste¤i, %2.4 artm›fl dörtlü test riski,
%2.4 de daha önce kromozom anomalili bebek do¤urma öyküsü
idi. Amniyosentez sonras› 83 olgunun hiçbirinde komplikasyon
yaflanmad›.
Sonuç: Amniyosentez, pratikte en s›k uygulanan, komplikasyonu
en az olan ve bilinen en eski prenatal tan› yöntemidir. Pratik ola-
rak ilk trimester tarama testi sonras›, birincil tan› yöntemi koryon
villus örneklemesi olmas›na ra¤men, hastanemiz gibi referans
merkezlerine farkl› nedenlerle gebeler 14. gebelik haftas›ndan son-
ra gelebilmektedir. Bu nedenle ilk trimester tarama testi risk yük-
sekli¤i, merkezimizde amniyosentez endikasyonu olarak yüksek
oranda saptanm›flt›r.
Anahtar sözcükler: Amniyosentez, gebelik tarama testleri, karyo-
tip analizi.
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Abstract

Objective: The aim of this study was to evaluate the results of
invasive amniocentesis procedures performed for karyotype ana-
lyzing in our clinic in 2012.
Methods: The data of 83 cases, to whom performed amniocentesis
for karyotype analyzing by reason of first trimester screening test’s
increased risk (≥1/270), second trimester screening test’s increased
risk (≥1/270), determination of abnormality with ultrasound and
other causes, was analyzed retrospectively in 2012. 
Results: Eighty of 83 amniocentesis procedures performed were
successful in tissue culture. Culture success rate in amniocentesis
was determined as 96.4%. Chromosomal abnormality was deter-
mined as 10% of these cases (8/80). The most common indication
of amniocentesis was second trimester screening test’s increased
risk. Amniocentesis was performed to 30 cases for second trimester
screening test’s increased risk and chromosomal abnormality was
determined in two cases (6.6%). The second indication for amnio-
centesis was increased risk of first trimester screening test which was
34.9% (29/83). Chromosomal abnormality was found in 13.8% of
these cases (4/29). The other indications were the determination of
abnormality during ultrasonography as 15.6%, family request as
9.6%, increased quadruple screening test as 2.4%, and history of
delivery with chromosomal abnormality as 2.4%. No complication
was seen after amniocentesis in all 83 cases.  
Conclusion: Amniocentesis is the most applicable, with the least
complication and the oldest prenatal diagnosis procedure in prac-
tice. Although chorionic villus sampling is first diagnosis test after
first trimester screening test practically, pregnant women could
come to reference centers like our hospital for different reasons
after 14 weeks of gestation. Therefore, increased risk of first
trimester screening test is determined as a high rate indication for
amniocentesis in our center.
Key words: Amniocentesis, karyotype analysis, screening test in
pregnancy.



Introduction
By means of the invasive procedures used for prenatal
diagnosis, it has become possible to get information
about fetal karyotype. Amniocentesis was first carried
out for the determination of gender cells in 1950s.[1] In
1966, by culturing the cells flowing into amniotic fluid
from fetal skin and gastrointestinal systems, it was initi-
ated to do karyotype analysis in real terms.[2] Today, it is
widely accepted as the method most easily performed,
with the least maternal and fetal morbidity risk among
prenatal invasive diagnostic methods if especially carried
out at second trimester.[3]

During the last 35 years, the most frequent indica-
tion for amniocentesis has been due to the fetal kary-
otype analysis for advanced maternal age. In addition,
amniocentesis is used for the diagnosis of diseases asso-
ciated with DNA analysis (hematologic diseases associ-
ated with hemoglobin), enzyme analysis determination
associated with metabolic diseases and determination of
congenital infections by PCR (polymerase chain reac-
tion).

Common use of screening tests and prevalent exam-
ination by ultrasonography for the diagnosis of chromo-
somal abnormalities recently has caused the demand on
amniocentesis to increase. Amniocentesis for karyotyp-
ing purposes can be carried out beginning from 10
weeks of gestation; however, loss rate in these early peri-
ods is higher than those carried out in the second
trimester. If it is carried out after 20 weeks of gestation,
the period to get results increases due to the difficulty of
reproduction in the culture. Therefore, amniocentesis
for genetic purposes is applied between 16 and 20 weeks
of gestation.[4]

Our aim in this study was to evaluate feto-maternal
complications, distribution of amniocentesis indications,
and our success of obtaining culture after amniocentesis
procedures for fetal karyotyping applied within last year
at our university serving as a tertiary care unit in Manisa.

Methods
Eighty-three pregnants who undergone karyotype
analysis by amniocentesis for prenatal diagnosis  were
evaluated retrospectively in Perinatology Department,
Medicine Faculty, Celal Bayar University in 2012 in
terms of invasive indications, fetal prognosis, cell culture
success, and genetic results. As a standard procedure, all
cases and their husbands were informed verbally before

the procedure about the procedure technique and possi-
ble complications. Before the procedure, written
informed consent forms were received from couples
who accepted the initiative. All pregnant women were
evaluated in terms of Rh incompatibility. Voluson 730
(General Electric Healthcare, Milwaukee, WI, USA) 3.5
MHz transabdominal probe was used in the initiatives.
Following the systematic and detailed ultrasonography
evaluation and placenta localization, 1-2 ml amniotic
fluid was taken and discarded into a separate injector by
20 G needle at 16-20 weeks of gestation by following
classical amniocentesis rules, then 1 ml amniotic fluid
per week of gestation was collected and sent to genetic
laboratory for examination.[5] Pregnant women who had
Rh inconsistency were administered 300 microgram
anti-D ampoule intramuscularly as a single dose. Fetal
loss occurred within two weeks after the procedure was
evaluated as the complication associated with the proce-
dure.

The evaluation of the first trimester screening test
(double test) was performed by checking PAPP-A and
free beta human chorionic gonadotrophin (hCG) in
maternal blood at 11-14 weeks of gestation and calculat-
ing risk together with fetal nuchal thickness and pres-
ence of nasal bone in ultrasonography. The crown-rump
length was used to evaluate the week of gestation of the
fetus. Invasive procedure for karyotype determination
depending on the week of gestation was recommended
to the pregnants who have risk higher than 1/270 for
delivering baby with Down syndrome. Chorionic villus
sampling was carried out primarily in pregnants who
were appropriate for the sampling and had appropriate
placental localization. Amniocentesis was applied to
patients who did not had appropriate placental localiza-
tion and referred to our hospital at advanced week of
gestation.

The evaluation of the second trimester screening test
(triple test) was performed by measuring the levels of
alpha-fetoprotein (AFP), hCG and estriol in maternal
blood at 15-20 weeks of gestation. Biparietal diameter
was measured in order to determine the week of gesta-
tion of the fetus. Invasive procedure for karyotype deter-
mination depending on the week of gestation was rec-
ommended to the pregnants who have risk higher than
1/270 for delivering baby with Down syndrome.
Amniocentesis was performed to the pregnants who
were up to 20 weeks of gestation while cordocentesis
was recommended to the pregnants who were at higher
weeks of gestation.
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Amniotic fluid was cultured for long-term by means
of flask method by using at least two different culture
media. Twenty metaphase areas (providing that at least
from 2 different cultures) from those obtained after
mitotic retention and harvesting processes at about 10th
day were analyzed by using image analysis system in
terms of numerical and structural chromosomal abnor-
malites. The results were reported in accordance with
ISCN nomenclature (International System for human
Cytogenetic Nomenclature).

Results
It was found that the median age of 83 cases who had
amniocentesis was 30 (range: 18-42) years. Median
weeks of gestation was 17 (range: 16-20). Among 83
amniocentesis invasive performed, tissue culture was
successful in 80 cases. Success rate in culture during
amniocentesis was found as 96.4%. In cases where
reproduction was detected, there was chromosomal
abnormality in 10% of them (8/80).

The biggest group in terms of the indication was
consisted of cases who had high risk at second
trimester screening test. Amniocentesis for karyotype
determination was applied to 30 cases (36.1%) found to
have high risk at second trimester screening test, and
chromosomal abnormality was found in 2 cases (6.6%).
This indication was followed by the increased risk at
first trimester screening test (34.9%, 29/83). In these
cases, the rate of chromosomal abnormality was 13.8%
(4/29). Amniocentesis indications have been shown in
the Table 1.

Karyotyping results showed that there was trisomy
21 in the amnions of 5 cases, trisomy 21 mosaicism (46
XY+47XY[+21] and 46 XX+47XX[+21]) in 2 cases, and
Turner mosaicism (45 XO+46 XY) in one case. While
46XY karyotype was found in 31 amniotic materials and
46XX in 40 of them, 46XX inversion 9 was found in one
sample. The results of karyotype analysis have been
shown in the Table 2.

None of 83 cases had maternal and fetal complica-
tions after the amniocentesis procedure.

Discussion
Amniocentesis is the most applicable, with the least
complication and the oldest prenatal diagnosis proce-
dure in practice. Amniocentesis for karyotyping pur-
pose is generally carried out at 16-20 weeks of gesta-

tion. It has been showed that the fetal loss rate associat-
ed with the invasive with amniocentesis applied during
this period caused 1% more risk compared to the group
which did not have amniocentesis.[3] There is about
0.1% amnionitis leak and 1-2% amniotic leak after
amniocentesis. However, amniotic leak spontaneously
stops usually between 48 and 72 hours by bed rest.
Persistent amniotic fluid leak rarely may cause ascend-
ing infection and oligohydramniosis.[6] In such case,
patient is followed up closely after the procedure and
the hydration is increased. It was seen in cases with
vaginal bleeding or amniotic leak that abortion rate may
increase up to 18% and fetal loss rate up to 40%.[7] No
fetal loss or maternal complication was seen in our pro-
cedures for a total of 83 cases within a year without
regarding invasive to placenta.

In terms of all our amniocentesis cases, culture result
could be obtained from 80 out of 83 cases. Culture suc-
cess rate in amniocentesis was found as 96.4%. This suc-
cess rate is consistent with the results of Güven et al.
which was 98% and of Cengizo¤lu et al. which was 99.[8,9]

The reason for low success rate was found to be the lab-
oratory errors. These patients were informed about the
situation and cordocentesis was recommended due to

Table 1. Amniocentesis indications in tertiary care unit in Manisa in
2012.

Indications Number %

Increased risk of second trimester screening test 30 36.1

Increased risk of first trimester screening test 29 34.9

Detecting abnormality during ultrasonography 13 15.6

Family request 8 9.6

Increased risk of quadruple test 2 2.4

History of delivery with chromosomal abnormality 2 2.4

Total 83 100

Table 2. Karyotype analysis results in tertiary care unit in Manisa in
2012.

Karyotype analysis result Number %

46XX 40 50

46XY 31 38.8

Trisomy 21 5 6.3

Trisomy 21 mosaicism 2 2.5

Turner mosaicism 1 1.2

Inversion 9 (46XX) 1 1.2

Total 80 100
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advanced weeks of gestation. Current 3 patients accept-
ed cordocentesis and normal karyotype results were
obtained.

When all amniocentesis karyotype results were eval-
uated, we found chromosomal abnormality in 10% of
our cases. This result was generally higher than other
studies. Yayla et al. found chromosomal abnormality as
3.68% while Güven et al. found this rate as 3.2%.[8,10]

The reason for this high rate in chromosomal abnormal-
ity is considered as the increased risk at first trimester
screening test, because the chromosomal abnormality
rate was 6.6% in the amniocentesis performed due to
increased risk at second trimester screening test while it
was 13.8% at first trimester screening test.

In our study, high rate of second trimester screening
test (triple test) was found as the most frequent amnio-
centesis indication. This test is performed based on
some biochemical markers which are in maternal serum
at 15-20 weeks of gestation and secreted by mother-
fetus unit, and its sensitivity is 60% with 5% error mar-
gin for Down syndrome.[11] This sensitivity rate is quite
low compared to first trimester screening test (double
test). Although the double test is considered as the most
useful screening test in the world, it is the second amnio-
centesis indication at our clinic. It should be aimed to
make this screening test with higher sensitivity wide-
spread in further years by training and practice pro-
grams for obstetricians working in our region. On the
other hand, although chorionic villus sampling is the
primary diagnostic method after first trimester screen-
ing test in practice, pregnant women may refer to such
reference centers as our hospital for various reasons after
14 weeks of gestation. Therefore, the increased risk at
first trimester screening test has been detected as the
highest rate at our center as amniocentesis indication. In
addition, advanced maternal age which was seen as an
amniocentesis indication with a rate of about 50-60%
previously.[12-14] has been requested as an amniocentesis
indication by 10% of families which is not considered as
an amniocentesis indication. When the reason was asked
to them, they stated that they wanted this procedure
since all of them were above 35 years old. Since our hos-
pital was a tertiary reference center, these patients are
referred to our hospital due to the indication of
advanced maternal age. These patients who have anxiety
are informed by us. Even though detailed information is
provided, all patients requested amniocentesis. None of
them had chromosomal abnormality found in amnio-
centesis. Detailed information should certainly be given

and patients should be redirected to screening test no
matter what old they are.[15]

Finally, one case whose screening test results were
normal was found to have chromosomal abnormality in
amniocentesis since the markers for Down syndrome
were positive (increased nuchal edema = 7.1 mm) in the
ultrasonography performed on 19 weeks of gestation.
This shows the significance of detailed ultrasonography
performed at advanced weeks of gestation. Therefore,
prenatal diagnosis should be established according to
the week of gestation for all pregnants who are found to
have abnormalities in ultrasonography such as
increased nuchal edema, ventricular septal defect, cystic
hygroma, ventriculomegaly, hydrops fetalis, and duode-
nal atresia etc.

Conclusion
Consequently, the sensitivity of first trimester screening
test is high, and pregnants should have the test at 11-14
weeks of gestation. During these weeks, the first option
in positive screening test should be chorionic villus sam-
pling. Second option is to perform amniocentesis by
waiting until 16 weeks of gestation in case of the lack of
experience, non-availability of a reference hospital and
difficulty to reach placental localization. If there is no
sufficient experience and reference center for first
trimester screening test, or if the patient is seen for the
first time after 14 weeks of gestation, quadruple screen-
ing test should be performed to the patient.[16] Since
quadruple screening test is not common as second
trimester screening test (triple test), triple test is used in
our country and our region currently during these weeks
of gestation. Especially the patients who were found to
have low risk by second trimester screening test (triple
test) should undergo detailed ultrasonography at follow-
ing weeks and chromosomal abnormality markers
should be checked.
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Introduction
Accuracy of gestation time used for pregnancy follow-up
is significant for the health of mother and baby.

Although LMP and calculations based on clinical evalu-
ations are used, they may be inconsistent with each
other.[1] As shown in a society-based cohort study, nega-

Birinci trimester sonografik ve klinik gebelik 
haftas› uyumunun cinsiyetlere göre 
karfl›laflt›r›lmas›
Amaç: Tekil gebeliklerde 110/7–136/7 haftalar aras›nda yap›lan ul-
trasonografik de¤erlendirmede bafl-popo mesafesi (CRL) temel
al›narak hesaplanan gebelik haftas› ile klinik gebelik haftas›n›n
uyumunun cinsiyetlere göre karfl›laflt›r›lmas› amaçland›. 

Yöntem: Retrospektif olarak 2004–2012 y›llar› aras›nda birinci tri-
mester taramas› yap›lm›fl olan, anatomik anomalisi bulunmayan, cin-
siyet tayini yap›lm›fl ve son adet tarihi bilinen 868 spontan tekil gebe-
lik de¤erlendirmeye al›nd›. [Klinik gebelik haftas› – CRL’ye göre ul-
trasonografik gebelik haftas›] olarak ifade edilen fark -1 /+1 gün; -2 -
7 / +2 +7 gün ve -8 alt› / +8 üzeri gün olarak 3 ayr› grupta de¤erlen-
dirildi. K›z ve erkek fetüsler bulunan fark aç›s›ndan karfl›laflt›r›ld›.

Bulgular: Ortalama anne yafl› 30.2±4.0 ve ortalama gebelik hafta-
s› 12.6±0.6 olarak saptand›. Erkek ve k›z cinsiyetindeki fark grup-
lar› de¤erlendirildi¤inde [klinik gebelik haftas› - CRL’ye göre ul-
trasonografik gebelik haftas›], erkek cinsiyette 7 günlük sapma pa-
y› ile CRL’nin gebelik tarihini saptama do¤rulu¤u %94; k›zlarda
ise bu oran›n %94.6 oldu¤u görüldü (p>0.005).

Sonuç: Birinci trimester CRL ölçümleri ile ±7 gün sapma pay›nda
hesaplanan klinik gebelik haftas› aras›nda yüksek oranda uyumlu-
luk mevcuttur. Cinsiyetin bu oran üzerinde herhangi bir etkisi
yoktur. 

Anahtar sözcükler: Birinci trimester, fetüs, cinsiyet, ultrasonog-
rafi, tarama, gebelik haftas›, hesaplama.
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Abstract

Objective: It was aimed to compare the consistency according to
genders between clinical weeks of gestation and weeks of gestation
calculated based on crown-rump length (CRL) found ultrasono-
graphically at 110/7-136/7 weeks in singleton pregnancies.

Methods: The study included 868 spontaneous singleton pregnan-
cies retrospectively who had first trimester screening test between
2004 and 2012, without any anatomic anomaly, had gender determi-
nation, and with known last menstrual period (LMP). They were
evaluated in 3 different groups as -1 /+1 day, -2 -7 / +2 +7 days and
below -8 / above +8 days which represent [clinical gestational week –
ultrasonographic gestational week according to CRL]. Female and
male fetuses were compared in terms of the differences found. 

Results: Mean maternal age was found as 30.2±4.0 and mean week
of gestation was 12.6 ± 0.6. In terms of the difference groups in male
and female genders, it was found for [clinical gestational week –
ultrasonographic gestational week according to CRL] that the accu-
racy rate of CRL for detecting week of gestation was 94% for males
with 7 days of deviation, and it was 94.6% for females (p>0.005). 

Conclusion: There is a high rate of consistency between first
trimester CRL measurements and clinical weeks of gestation calcu-
lated with ±7 days of deviation. Genders had no impact on this rate.

Key words: Calculation, fetus, first trimester, gender, screening,
ultrasonography, week of gestation.
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tive impacts of conditions such as prematurity may date
back to 5-year-old childhood period; therefore, accurate
determination of fetal age and accurate term time are
significant.[2] Many parameters such as maternal age or
educational level have been asserted as the cause of
inconsistencies among calculation methods.[3-10] It has
been reported that CRL measurement to be conducted
between 8 and 16 weeks of gestation would give the most
accurate result among parameters asserted for especially
term time (except IVF practices).[11,12] However, for the
calculation of this time, there are few studies which have
positive or negative contribution on the gender of fetus.

In our study, it was aimed to determine the consis-
tency between weeks of gestation calculated based on
LMP and weeks of gestation calculated according to
CRL measurement found ultrasonographically at 110/7-
136/7 weeks in singleton pregnancies, and to compare
the results according to genders.

Methods
The study included spontaneous singleton pregnancies
retrospectively who had first trimester screening test
between 2004 and 2012, without any anatomic anomaly,
had gender determination, and with known LMP. Fetal
ultrasonography screenings were carried out transab-
dominally by Voluson 730 Expert (USA) ultrasonogra-
phy device with 4-7 MHz convex transducer, and gender
determination was done by measuring the angle of geni-
tal tubercule to the horizontal line passing through lum-
bosacral skin surface which is complying with the criteria
defined in the literature, as genital area is on mid-sagittal
plane and fetus is parallel to probe, lower extremities and
spine is not on extension but in supine position.[13,14]

The groups were created according to the differ-
ence between weeks of gestation calculated based on

CRL and weeks of gestation calculated based on LMP,
and they were evaluated statistically. The difference
groups expressed as [clinical week of gestation calculat-
ed based on LMP – ultrasonographic week of gestation
based on CRL] were determined as ±1 day, ±2-7 days
and ±8 and above. Female and male fetuses were com-
pared in terms of possible difference.

Statistical evaluations were done by using SPSS
(SPSS Inc. Released 2008. SPSS Statistics for
Windows, Version 17.0; Chicago, IL, USA). Student t-
test and chi-square test were used for comparing rate
and mean between genders. Statistical significance
level was considered as p<0.05.

Results
Totally 868 spontaneous pregnant women were includ-
ed into the study in accordance with the inclusion and
exclusion criteria. Mean maternal age of the pregnant
women in the study was 30.2±4.0, and mean week of
gestation was found as 12.6±0.6. In our study, 55.5% of
fetuses (482) were male while 45.5% (386) of them were
female. Biometric and demographic information of the
fetuses are shown in the Table 1. Measurement values
were found as low in female fetuses by biometric com-
parisons of gender groups where no statistical difference
was found in terms of maternal age, and this difference
was statistically significant for biparietal diameter, head
circumference and abdomen circumference.

In terms of the difference between clinical week of
gestation based on LMP and ultrasonographic week of
gestation based on CRL, the consistency was found as
94.2% with 1 week of deviation (Table 2). When the
groups were evaluated according to genders, the accu-
racy rate to determine week of gestation by CRL (with
7 days of deviation) was found as 94% in males while it

Table 1. Biometric measurements (mm) and demographic data of fetuses.

Gender Maternal Week of CRL Biparietal Head Abdominal Femur 
age gest. diameter* circumference* circumference* length

Male Mean 29.87 12.59 62.84 20.97 79.41 63.96 7.47
Std. dev. 4.01 0.58 7.89 2.69 9.29 8.26 2.03

Female Mean 30.71 12.56 61.85 20.58 78.01 62.35 7.28
Std. dev. 4.02 0.57 7.54 2.48 8.29 7.68 1.86

Total Mean 30.24 12.57 62.39 20.79 78.79 63.24 7.38
Std. dev. 4.03 0.58 7.75 2.60 8.88 8.04 1.96

*p<0.05
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was 94.6% in females (Table 2). However, this differ-
ence was statistically not significant. The comparison
between female and male fetuses in terms of + and –
day difference is shown in Fig. 1. For zero margin of
error, determination of week of gestation by both
methods was found as 14% in male fetuses while it was
11% in female fetuses. There was statistically no differ-
ence between the groups in terms of negative, positive
or zero difference distribution.

The relationship between clinical week of gestation
based on LMP and ultrasonographic week of gestation
based on CRL is shown in Fig. 2. The Pearson corre-
lation coefficient between two variables was found as
0.588. When this coefficient was evaluated separately
for male and female fetuses, it was found similarly as
0.590 and 0.589, respectively.

Discussion
Precise and accurate calculation of pregnancy time is
important for health and follow-up of mother and
baby. Etiological and epidemiological studies are also
important both for health and follow-up of mother and
baby, and for infant development such as preterm baby
cases.[1] However, the consistency between the preg-
nancy time based on classical LMP and the pregnancy
time based on clinical evaluation where ultrasonogra-

phy is 47% which is quite low, and it has been report-
ed that using different methods would deliver different
results for society health and hospital health evalua-
tions.[1] In terms of gradually worsening general health,
hospital admission number and health results, negative
impacts of prematurity dating back to 3- and 5-year-
old childhood period shown in society-based cohort
study emphasize how important is to determine preg-
nancy time accurately.[2] In an epidemiologic study per-
formed on wide population, it was reported that being
preterm or not based on week of gestation used on
birth cards and therefore deciding fetal follow-up
varies according to calculation method of week of ges-

Fig. 1. Comparison between male and female fetuses in terms of
+ and - day difference.

Fig. 2. The relationship between clinical week of gestation based on
LMP and ultrasonographic week of gestation based on CRL
(the stars represent the weeks of gestation of each fetus).

Table 2. Distribution of the difference according to genders bet-
ween clinical week of gestation based on LMP and ultraso-
nographic week of gestation based on CRL.

Gender Number Percentage

Male -1 / +1 day 162 33.6
-7 - 2 / +2 +7 days 291 60.4
-8 / above +8 days 29 6.0
Total 482 100.0

Female -1 + 1 day 126 32.6
-7 - 2 / +2 +7 days 239 61.9
-8 / above +8 days 21 5.4
Total 386 100.0
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tation (based on either LMP or ultrasonographic eval-
uation).[3] Interestingly, the patient group where both
evaluation methods are inconsistent with each other at
the highest rate comprises of preterm babies. In this
study, it has been shown that the inconsistency was
affected negatively by various factors such as young
maternal age, low education level of mother, late start
of pregnancy follow-up and absence of ultrasonogra-
phy use.[3] Again, in comparison of consistencies in
terms of preterm baby between calculation methods
either based on LMP in birth certificates or ultrasono-
graphic evaluation, preterm baby rate with LMP was
found as 9.9% while it was 7.9% by clinic calculation.[4]

It was shown that ultrasonography use in clinical
evaluation for week of gestation provided more accu-
rate results in the follow-up compared to LMP evalua-
tion.[5-8,11,12] In the studies where clinical week of gesta-
tion was estimated especially based on ultrasonogra-
phy, the preterm rate was found as 8.7% for the esti-
mation based on LMP while it was 7.9% for the esti-
mation based on ultrasonography.[6] In this study, it was
reported that young maternal age, low education level
of mother, and late start of pregnancy follow-up caused
negative impact.[6] In the said study, although preterm
baby rates were shown higher with LMP, it was report-
ed in another study performed via ultrasonography
that preterm baby was 9.1% by ultrasonographic esti-
mation while it was 7.6% with LMP.[7] However, even
though it was stated as early period ultrasonography,
the time for ultrasonography was 16-18 weeks.[7] Thus,
the estimation for week of gestation by ultrasonogra-
phy at 11-14 weeks of gestation was more consistent
with LMP, and this rate was 80.8% with +/-7 days of
deviation as confirmed in our study.[8] Also it was
shown that young maternal age had a significant role
on determining the difference. In another evaluation
performed based on LMP, it was reported that there is
a risk to get post-term baby rates falsely high.[8]

Although pregnancy time has such a significant role,
an evaluation made recently in Netherlands, which has a
long-established health system, has showed that those
who carried out sonography for the same LMP based on
ultrasonographic screening found different pregnancy
time in 44% of them.[9] In addition to the factors associ-
ated with the applier affecting sonographic evaluation,
different calculation algorithms used by sonography
devices may provide different results.[10] International
Fetal and Newborn Growth Consortium for the 21st

Century (INTERGROWTH-21st), which emphasizes
the lack of standardization on this issue, suggested using
only one of the algorithms for the estimation based on
CRL.[15]

In a study where the differences of fetal biometrics
such as BPD, HC, AC and FL were evaluated accord-
ing to genders between 15 and 40 weeks of gestation,
BPD, HC and AC in male fetuses were found statisti-
cally significant and slightly higher than female fetus-
es, there was no difference in FL.[16] This condition is
also supported by our study, and it is shown that this
difference starts as of 11-13 weeks of gestation at least.
At this point, in case that these parameters are taken as
a basis for the ultrasonographic determination of ges-
tation age, it would be useful to emphasize the signifi-
cance of using nomogram based on genders.

In addition to the studies in the literature, we ana-
lyzed in our study if the consistency between both cal-
culation methods, one based on sonographic evalua-
tion and the other based on last menstrual period, was
affected by fetal gender. Consequently, we determined
that the consistencies were as high as shown in the lit-
erature; however, sonographic calculation based on
CRL was not affected by the gender.

Conclusion
First trimester ultrasonographic CRL measurements
conform to clinical week of gestation calculated at a
high rate on ±7 days of deviation. Genders had no
impact on this rate.
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The role of 3D ultrasonography in the analysis 
of fetal cardiac anatomy
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Fetal kardiyak anatominin de¤erlendirilmesinde üç
boyutlu ultrasonografinin yeri
Amaç: Bu çal›flmada 18-24. gebelik haftalar› aras›nda ultrasonog-
rafi ile fetal kardiyak muayene s›ras›nda baflvurulan standart anato-
mik kesitlerin elde edilmesinde; iki boyutlu ultrasonografi ile 3 bo-
yutlu ultrasonografiyi karfl›laflt›rmay› amaçlad›k.

Yöntem: 16.01.2007 - 19.12.2009 tarihleri aras›nda Mersin Üniver-
sitesi Sa¤l›k Uygulama ve Araflt›rma Hastanesi Kad›n Hastal›klar› ve
Do¤um poliklini¤ine baflvuran, 18-24. gebelik haftalar› aras›nda bu-
lunan ve fetal anatomik tarama için kabul edilen toplam 2839 hasta-
da önce 4 oda, aort, pulmoner arter ç›k›fllar› ve 3 damar kesitleri ger-
çek zamanl› gri skala görüntülerle elde edildi. Bunu takiben statik 3
boyutlu hacim verileri al›narak tan›mlanan protokole göre de¤erlen-
dirildi.

Bulgular: Yafllar› 18-43 aras›nda de¤iflen toplam 2839 gebe 18-24.
gebelik haftalar› aras›nda de¤erlendirildi. Olgular›n medyan yaflla-
r› 27.3 (da¤›l›m: 17-46), ortalama gebelik say›lar› 1.9 (da¤›l›m: 1-
7), ortalama de¤erlendirme haftas› 21 hafta 4 gündü. Yap›lan de-
¤erlendirmede,  toplam yakalanan konjenital anomali say›s› 143
(%5.03), bunlar içinde konjenital kalp anomalisi yakalananlar›n sa-
y›s› 28 (%0.9) idi. Üç boyutlu ultrasonografi ile hacim verileri (vo-
lume data) elde edilen olgular›n tamam›nda 4 odac›k görüntüsü el-
de edildi. Aort ç›k›fl› %78, pulmoner ç›k›fl› %75, 3 damar-trakea
kesiti ise %90 elde edildi.

Sonuç: Üç boyutlu ultrasonografi ile fetal kardiyak muayenede
baflvurulan standart kesitlerin %75-90’lar aras›nda de¤iflen oran-
larda elde edildi¤i izlendi. Öte yandan konvansiyonel ultrasonog-
rafik de¤erlendirmede önümüze ç›kan teknik koflullar›n bu yön-
temde de muayene s›ras›nda tatminkar sonuçlar›n elde edilmesini
etkiledi¤i gözlendi.

Anahtar sözcükler: Fetal kalp, 3 boyutlu de¤erlendirme, 4 odac›k
görüntüsü, 3 damar kesiti, 18-23. gebelik haftas› muayenesi.
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Abstract

Objective: We aimed in this study to compare two-dimensional
ultrasonography with three-dimensional ultrasonography for obtain-
ing standard anatomic cross-sections used during ultrasonographic
fetal cardiac examination between 18 and 24 weeks of gestation.

Methods: Four-chamber view, aorta, pulmonary arterial outlets and
cross-section of three-vessel in real-time gray scale were obtained
from totally 2839 patients between 18 and 24 weeks of gestation who
referred to the Obstetrics and Gynecology Clinic of Mersin
University’s Health Practices and Research Hospital between
16.01.2007 and 19.12.2009, and were admitted for fetal anatomic
screening. Subsequently, they were evaluated according to the pro-
tocol defined by obtaining static three-dimensional volume data. 

Results: Totally 2839 pregnant women who were between 18 and
24 weeks of gestation with ages between 18 and 43 were included
into the study. The median age was 27.3 (range: 17-46) years, mean
pregnancy number was 1.9 (range: 1-7), and mean examination week
was 21 weeks and 4 days. In the evaluation, congenital anomaly was
found in 143 cases (5.03%), and among them, congenital cardiac
anomaly was in 28 cases (0.9%). Four-chamber views were obtained
in all cases whose volume data were taken by 3D ultrasonography.
Seventy-eight percent of aortic outlet was observed, 75% of pul-
monary outlet was observed and 90% of vessels and trachea cross-
section was observed.  

Conclusion: It was observed that the standard cross-sections con-
sulted during fetal cardiac examination by 3D ultrasonography were
obtained with a rate between 75-90%. On the other hand, technical
issues we faced during conventional ultrasonographic evaluation pre-
vented also by this method to yield satisfactory results during the
examination.

Key words: Fetal heart, three-dimensional evaluation, four-cham-
ber view, cross-section of three-vessel, examination at 18-23 weeks
of gestation.



Introduction
Fetal cardiac anomalies are observed approximately in
one of each one hundred pregnancies.[1,2] Fetal cardiac
anomalies are still responsible for 20% of perinatal mor-
tality.[2] Therefore, diagnosing congenital cardiac anom-
alies within the context of prenatal diagnosis and screen-
ing, presenting accompanying structural anomalies and
genetic problems, predicting prognosis by determining
those who had postnatal treatment and terminating
pregnancy medically if necessary are of crucial impor-
tance.[3] Major factors causing difficulty in screening and
diagnosis can be enumerated as the complex embryonal
development that heart undergoes, movements and
position of fetus, amniotic fluid index, technical limita-
tions of conventional two-dimensional ultrasonography
devices and the conditions arising from operators.
Another significant issue in the evaluation of fetal heart
and the diagnosis of cardiac anomalies is the multi-pla-
nar evaluation requirement.[4,5] Therefore, collecting
images used in the diagnosis as volume data or ability to
review again by using appropriate software later ensures
effective use of ultrasonography in diagnosis.[6,7] At the
same time, sharing and consultation of raw volume data
with a remote and more experienced colleague via
Internet are one of the significant goals for the future.
Three-dimensional or real-time 3D ultrasonography
(4D evaluation) enables to make multi-planar evaluation
of heart like any other anatomic organ, and to store
obtained data for further re-evaluations. 

In this study, we aimed to compare two-dimensional
ultrasonography with three-dimensional ultrasonogra-
phy for obtaining standard anatomic cross-sections to
use in the evaluation of fetal heart at second trimester.

Methods
For this project, a total of 2839 patients between 18 and
24 weeks of gestation, who referred to the Obstetrics
and Gynecology Clinic of Mersin University’s Health
Practices and Research Hospital between 16.01.2007
and 19.12.2009 and were admitted for fetal anatomic
screening, were examined by Philips HD-11 XE ultra-
sonography device (Philips Healthcare, Best, The
Netherlands) with 4-8 MHz convex volume probe
according to the protocol defined below. All ultrasono-
graphic examinations were carried out by a single oper-
ator (TUKD). Cases suspected to have cardiac anomaly
was referred to pediatric cardiology department, and the
diagnosis was confirmed.

Study Protocol

While on supine position and the bladder was empty,
the fetus was evaluated by using 4-8 MHz convex vol-
ume probe on the patient transabdominally.

During the procedure, it was paid attention that the
fetal vertebra was away from the probe and the fetus was
on supine position, preferably in immobile period.[8] In
the standard 2D evaluation by transverse incision, sweep
technique defined by Yagel et al.[9] was used and four
quadrants, outlet and crossing conditions of major ves-
sels, and three-vessel and trachea cross-section were
evaluated.

Subsequently, the cross-sections were evaluated by
carrying out rotations on X, Y and Z planes and sliding
section by section on three-dimensional static image
with 45° sweep angle and by obtaining static 3D vol-
umes (Figs. 1 and 2). Each patient was evaluated by sin-
gle operator at least for 20 minutes. The cases diagnosed
with fetal cardiac anomaly were referred to a pediatric
cardiology expert.

Statistics

The data was analyzed by SPSS 11.0 (Statistical Package
for Social Sciences, SPSS Inc., Chicago, IL, USA).
Among central distribution criteria, the median values
were used for the data not displaying normal distribu-
tion, and the mean values were used for those displaying
normal distribution.

Results
A total of 2839 pregnant women with ages between 18
and 43 were evaluated between 18 and 24 weeks of ges-
tation. The median age of the cases was 27.3 (range: 17-
46) years, median number of pregnancy was 1.9 (range:
1-7), and mean evaluation week was 21 weeks and 4
days. In the evaluation, congenital anomaly was found in
143 cases (5.03%), and among them, congenital cardiac
anomaly was in 28 cases (0.9%). There was no case
which could not be diagnosed by 2D ultrasonography
but could be diagnosed by 3D ultrasonography. 

When the methods were compared, 3D images
could not be obtained for position, fetal movements,
oligohydramnios, maternal obesity, and because of pre-
vious multiple abdominal surgery in approximately 25%
of the patients. Four-chamber view was obtained in all
cases of whom sufficient amount of images were
obtained by 3D ultrasonography (those who did not dis-
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play any artifact due to fetal movement). Seventy-eight
percent of aortic outlet, 75.3% of pulmonary outlet, and
90% of vessels and trachea cross-section were obtained. 

Congenital cardiac anomalies diagnosed and their
distributions are shown in the Table 1.

Discussion
Congenital cardiac diseases are the most common mal-
formations seen in 0.8% of live births, and at least half
of them result in death and require surgical intervention.
They are responsible for 30% of perinatal mortality.
They are observed 6 times more than chromosomal
anomalies and 4 times more than neural tube defects.[2]

Becoming possible to image fetus ultrasonographically
at the end of 1970s, evaluation of fetal heath was includ-
ed into the obstetric examination.[10] Although there
were various conventional techniques used in the evalu-
ation of fetal heart, the common goals of all techniques
include revealing cardiac situs and position, determining
the structures and localizations of chambers and valves,
and revealing atrioventricular-ventriculoarterial rela-
tionships.

Main limitations of the evaluation of fetal heart by
conventional 2D ultrasonography are caused by fetal
position, amniotic fluid amount and gestational factors.
Additionally, operator habits and limited number of
qualified experts are also significant obstacles. Ventricle,
revealing major vessel relationships, and displaying spa-
tial relationships of aorta and pulmonary artery require
multiplanar evaluation. The requirement for multipla-
nar evaluation and revealing spatial relationships inde-
pendent from operator, and the need for further re-eval-
uations by storing obtained data made it necessary to use
3D ultrasonography with different technical modalities.

The rate to obtain standardized planes used in the
classical 2D evaluation of 3D ultrasonography has been
evaluated by various studies. Levental et al.[10] observed
the four-quadrant view, right ventricular outlet and left
ventricular outlet 100%, 42% and 71%, respectively in
the 2D evaluation while they were 71%, 6-26% and 13-
45%, respectively in the 3D evaluation. Zosmer et al.[11]

showed the cross-section of 4 quadrants in 85%, aortic
outlet in 87% and pulmonary outlet in 57%. Bega et al.[12]

observed aortic outlet 87% (which was 68% in 2D tech-
nique), and the tractus of pulmonary outlet 100% (which
was 68% in 2D) by 3D ultrasonography. While the mean

Fig. 1. Four-chamber view on the images taken by 3D ultrasonography data set.
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duration for obtaining cross-sections was 2 minutes and
43 seconds in the standard technique, it was 2 minutes
and 50 seconds in the 3D evaluation.[13] In our study, we
were able to obtain four-chamber view in all cases in
which sufficient images were obtained by 3D ultrasonog-
raphy. Aortic outlet was 78%, pulmonary outlet was
75.3%, and vessel and trachea cross-section was 90%.
These rates are similar to the results reported above.

Three-dimensional fetal echocardiography, especial-
ly STIC (spatio-temporal image correlation) becoming
popular in the centers contains many questions not clar-
ified yet. While Chaoui et al.[6] obtained cardiac data
which constituted basis for STIC in 95% of the cases
evaluated, Rizzo et al.[14] reported the rate varying
between 70% and 90%. Sending the obtained data to
specialists via Internet who are expert on fetal echocar-
diography and their analyses are another topic dwelled
on. The capability of sonographer or obstetrician and
his/her contribution on the process is also a significant
issue questioned as well as the method used for obtain-
ing data. Vinals et al.[15] showed that obstetricians exer-
cising general practice were able to collect 94-96% of
required data set while Paladini et al.[16] reported that

sonographers who have no further experience other
than standard qualifications on the evaluation of heart
were able to collect 66-100% of required data after 2-
hour training. Vascular relationships can be better pre-
sented by adding modalities such as TUI (tomographic
ultrasound imaging) and/or B-flow into the diagnosis of
complex cardiac anomalies except screening.[17,18]

Determining how much 3D ultrasonography con-
tributes to the conventional ultrasonography for the
diagnosis of fetal cardiac anomalies is another question

Fig. 2. Pulmonary aortic outlet on parasagittal plane on the images taken by 3D ultrasonography data set.

Table 1. Diagnosed cardiac anomalies and their distribution.

Anomaly Number (%)

VSD 14  (50)

Truncus arteriosus 4 (14.28)

Hypoplastic right heart 3 (10.7)

Fallot's tetralogy 2 (7.14)

ASD 2 (7.14)

Hypoplastic left heart 1 (3.57)

Ectopia cordis 1 (3.57)

AVSD 1 (3.57)

Total 28 (0.9)
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to answer. Yagel et al.[19] analyzed 13,101 evaluations
prospectively, and observed that 3D and 4D ultrasono-
graphic evaluations provided additional data in 12 cases
among 181 cases diagnosed with congenital cardiac dis-
ease. According to this study, 3D and 4D ultrasono-
graphic evaluations provide additional contribution to
the diagnosis in 6% of cases evaluated.

In our study, we observed that 3D ultrasonography
for obtaining standard anatomic cross-sections was
affected by technical conditions such as fetal position
and immobility. Technical conditions required for stan-
dard ultrasonographic evaluation such as proper fetal
position, maternal body mass index, history of opera-
tions undergone, localization of placenta and amniotic
fluid are also the minimum conditions required for 3D
evaluation.

Conclusion
It should be kept in mind that three-dimensional ultra-
sonography and complementary methods have an
advantage over classical 2D ultrasonography due to the
possibility of multiplanar evaluation of especially major
vessel anomalies and venous systems. However, its con-
tribution the diagnosis of fetal cardiac anomalies and its
role in patient management should be presented by
prospective studies.

Conflicts of Interest: No conflicts declared.

References
1. Allan L, Benacerraf B, Copel JA, Carvalho JS, Chaoui R, Eik-

Nes SH, et al. Isolated major congenital heart disease.
Ultrasound Obstet Gynecol 2001;17:370-9.

2. Young ID, Clarke M. Lethal malformations and perinatal
mortality: a ten year review with comparison of ethnic differ-
ences. Br J Med 1987;295:89-91.

3. Sharland GK, Allan LD. Screening for congenital heart dis-
ease prenatally. Results of a 2 1/2-year study in the South East
Thames Region. Br J Obstet Gynaecol 1992;99:220-5.

4. Bull C. Current and potential impact of fetal diagnosis on
prevalence and spectrum of congenital heart disease at term in
the UK. British Pediatric Cardiac Association. Lancet 1999;
354:1242-7.

5. Sciaky-Tamir Y, Cohen SM, Hochner-Celnikier D, Valsky
DV, Messing B, Yagel S. Three-dimensional power Doppler
(3DPD) ultrasound in the diagnosis and follow-up of fetal vas-
cular anomalies. Am J Obstet Gynecol 2006;194:274-81.

6. Chaoui R, Hoffman J, Heling KS. Three dimensional (3D) and
4D color Doppler fetal echocardiography using spatio-tempo-
ral image correlation (STIC). Ultrasound Obstet Gynecol
2004;23:535-45.

7. Allan L. Technique of fetal echocardiography. Pediatr Cardiol
2004;25:223-33.

8. Yagel S, Cohen SM, Achiron R. Examination of fetal heart by
five short axis views: a proposed screening method for com-
prehensive cardiac evaluation. Ultrasound Obstet Gynecol
2001;17:367-9.

9. Lange LW, Sahn DJ, Allen HD. Qualitative realtime cross-
sectional echocardiographic imaging of the human fetus dur-
ing the second half of pregnancy. Circulation 1980;62:799-
806.

10. Leventhal M, Pretorius DH, Sklansky MS, Budorick NE,
Nelson TR, Lou K. Three-dimensional ultrasonography of
the normal fetal heart: comparison with two-dimensional
imaging. J Ultrasound Med 1998;17:341-48.

11. Zosmer N, Jurkovic D, Jauniaux E, Gruboeck K, Lees C,
Campbell S. Selection and identification of standard cardiac
views from three-dimensional volume scans of the fetal thorax.
J Ultrasound Med 1996;15:25-32.

12. Bega G, Kuhlman K, Lev-ToaV A, Kurtz A, Wapner R.
Application of three-dimensional ultrasonography in the eval-
uation of fetal heart. J Ultrasound Med 2001;20:307-13.

13. Filho HAG, Costa LLD, Junior EA, Filho SMZ, Pires CR,
Nardozza LMM, et al. Comparison of two- and three- dimen-
sional ultrasonography in the evaluation of fetal heart: image
quality and time spent in exam. Arch Gynecol Obstet 2007;
236:231-5.

14. Rizzo G, Capponi A, Muscatello A, Cavicchioni O, Vendola
M, Arduini D. Examination of the fetal heart by four-dimen-
sional ultrasound with spatiotemporal image correlation dur-
ing routine second-trimester examination: the ‘three-steps
technique’. Fetal Diagn Ther 2008;24:126-31.

15. Viñals F, Mandujano L, Vargas G, Giuliano A. Prenatal diag-
nosis of congenital heart disease using four-dimensional spa-
tio-temporal image correlation (STIC) telemedicine via an
Internet link: a pilot study. Ultrasound Obstet Gynecol 2005;
25:25-31.

16. Paladini D, Sglavo G, Greco E, Nappi C. Cardiac screening
by STIC: can sonologists performing the 20-week anomaly
scan pick up outf low tract abnormalities by scrolling the A-
plane of STIC volumes? Ultrasound Obstet Gynecol 2008;32:
865-70.

17. Turan S, Turan OM, Maisel P, Gaskin P, Harman CR,
Baschat AA. Three-dimensional  sonography in the prenatal
diagnosis of aortic arch abnormalities. J Clin Ultrasound 2009;
37:253-7.

18. Turan S, Turan OM, Baschat AA. Three- and four dimen-
sional fetal echocardiography. Fetal Diagn Ther 2009;25:361-
72.

19. Yagel S, Cohen SM, Rosenak D, Messing B, Lipschuetz M,
Shen O, Valsky  DV. Added value off three-/four- dimension-
al ultrasound in offline analysis and diagnosis of congenital
heart disease. Ultrasound Obstet Gynecol 2011;37:432-7.



Cervical cerclage with history-based indication 
in cervical insufficiency: five-year experience 

in Etlik Maternity Hospital
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Servikal yetmezlikte öykü endikasyonlu 
servikal serklaj: Etlik Do¤umevi’nde 
5 y›ll›k deneyim
Amaç: Öykü endikasyonlu (profilaktik serklaj) literatürde tart›fl›-
l›r olmakla birlikte halen yayg›n flekilde uygulanmaktad›r. Bu ça-
l›flmadaki amac›m›z Perinatoloji Ünitemizde gerçeklefltirilmifl
olan öykü endikasyonlu servikal serklaj olgular›n› gözden geçir-
mektir.  

Yöntem: Ocak 2007 - May›s 2013 y›llar› aras›nda ünitemizde ya-
p›lm›fl olan servikal serklaj ifllemlerinden öykü endikasyonlu olan-
lar retrospektif olarak tarand›. Servikal serklaj uygulanan 196 ol-
gudan kay›t bilgileri tam olan ve do¤umunu hastanemizde gerçek-
lefltiren 156 olgu çal›flmaya dahil edildi.

Bulgular: Ortalama serklaj uygulama ve do¤um haftalar› s›ras› ile
13.9±1.7 ve 34.7±6.8 idi. Serklajdan do¤uma kadar geçen süre or-
talamas› 20.7±6.7 hafta bulundu.  Dört hastada (%2.5) ifllemden
sonraki ilk haftada preterm membran rüptürü (PPROM) gözlen-
di. Sekiz hastada ise (%5.1) daha geç dönemde PPROM meyda-
na geldi (ortalama gebelik haftas› 31.1±0.1 hafta). K›rk alt›
(%35.9) hastada preterm do¤um görüldü. Ortalama do¤um a¤›r-
l›¤› 2919±803 gramd›. Sekiz olguda (%5.1) erken neonatal ölüm
gözlendi ve bu bebeklerin hepsi 24. gebelik haftas› öncesi do¤-
mufllard›. 

Sonuç: Öyküye dayal› profilaktik servikal serklaj, spontan ikinci
trimester kayb› olan hastalarda faydal› olabilir. Ancak ifllem sonra-
s›nda PPROM ve kanama gibi komplikasyonlara dikkat edilmeli,
yüksek preterm do¤um riski göz önünde bulundurulmal›d›r. Serk-
laj uygulanmas› için önceki gebeliklerde kay›p say›s›n›n kaç olma-
s› gerekti¤iyle ilgili randomize çal›flmalara ihtiyaç vard›r.

Anahtar sözcükler: Servikal yetmezlik, McDonald serklaj›, öykü
endikasyonlu servikal serklaj.
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Abstract

Objective: Although history-based indication (prophylactic cerclage)
is controversial in the literature, it has been still used widely. Our pur-
pose in this study was to review cervical cerclage cases with history-
based indication carried out in our Perinatology Department.

Methods: Those with history-based indication among the cases who
had cervical cerclage in our department between January 2007 and
May 2013 were analyzed retrospectively. Among 196 cases who
undergone cervical cerclage, 156 cases were included to our study
who had complete records and gave birth at our hospital. 

Results: Mean cerclage practice and weeks of delivery were
13.9±1.7 and 34.7±6.8, respectively. The mean period elapsed from
cerclage to delivery was found as 20.7±6.7. In the first week after the
procedure, preterm premature rupture of membranes (PPROM)
was observed in four (2.5%) cases. Preterm premature rupture of
membranes occurred in the late period in 8 (5.1%) cases (mean
week of gestation was 31.1±0.1). Preterm labor was observed in 46
(35.9%) cases. Mean birth weight was 2919±803 gram. Early neona-
tal death was observed in 8 (5.1%) cases, and all these babies were
born before 24 weeks of gestation.  

Conclusion: Prophylactic cervical cerclage based on history may be
useful in patients who have spontaneous second trimester loss.
However, complications such as PPROM and bleeding should be
paid attention after the procedure, and high risk of preterm labor
should be taken into consideration. Randomized studies are
required to find out how many losses there should be in previous
pregnancies in order to practice cerclage.

Key words: Cervical insufficiency, McDonald cerclage, cervical
cerclage with history-based indication.
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Introduction
Under normal conditions, cervix gets open and cervical
effacement increases as it is approached to the end of
pregnancy. However, sometimes these changes may
start at earlier periods. Typical painless second
trimester loss which is called cervical insufficiency may
be seen at earlier period where significant contractions
are not observed. The availability, definition, diagnosis
and treatment of cervical insufficiency are quite con-
troversial.[1-3]

There are 3 significant indications for cervical cer-
clage which are history, ultrasonographic measure-
ment and physical examination. Until today, there has
been no study comparing cases at high risk which did
and did not undergo cerclage. There are few random-
ized studies conducted for history-based cerclage.[1-3]

According to the one of these studies which has the
highest patient population, there should be at least 3 or
more second trimester losses in order to perform elec-
tive prophylactic cerclage. However, this result was
obtained by subgroup analysis and therefore it is criti-
cized in the literature.[1,4]

As it is seen, there is no consensus about the pro-
phylactic cerclage. Therefore, regional and new studies
may contribute to the literature. In this study, cervical
cerclages with history-based indication carried out in
our center were analyzed retrospectively and the
results were reported.

Methods
Our study was carried out in the Perinatology
Department of Etlik Zübeyde Han›m Gynecology
Training and Research Hospital. The patients who had
cervical cerclage in our department between January
2007 and May 2013 were analyzed retrospectively. The
patients included to our study were the pregnant
women aged 18 to 45 years who had McDonald cer-
clage with history-based indication. These pregnant
women had spontaneous painless 2nd trimester preg-
nancy losses related with cervical insufficiency at least
once in their previous pregnancies. Multiple pregnan-
cies, fetal anomalies, cerclages with ultrasound indica-
tion and cerclages applied with physical examination
indication under emergency conditions were excluded.
Demographic data, patient information, previous and
current obstetric history, surgery information, post-
procedure complications, delivery and postnatal infor-

mation were recorded to the study form prepared.
Statistical analysis was carried out by SPPS Windows
version 20.0 (SPSS Inc., Chicago, IL, USA). Variable
distribution was carried out by Kolmogorov-Smirnov
test and histogram visually. The definitive statistics of
parametric variables were expressed by mean±standard
deviation, and the definitive statistics of non-paramet-
ric variable were expressed as median (interquartile
range).

Results
The median week of previous pregnancy loss was 17.5
(16.0-19.0). The demographic data of the cases are
given in Table 1. In 12 (7.9%) of 156 cases applied
cerclage, there was concomitant uterus anomaly. Fifty
(32.4%) cases had cerclage in the previous pregnancy.
When pregnancies were grouped as below 24 weeks,
24-37 weeks and above 37 weeks according to delivery
weeks, there were 18 (11.5%), 38 (24.4%) and 100
(64.1%) cases in the groups, respectively. Preterm pre-
mature rupture of membranes (PPROM) and vaginal
bleeding were observed in the first week after the pro-
cedure in 4 (2.5%) cases. Preterm premature rupture of
membranes was observed in the late period in 8 (5.1%)
cases (mean weeks of gestation were 31.1±0.1). Mean
birth weight was 2919±803 grams. While 80 (51.3%)
cases delivered by spontaneous vaginal method, 76
(48.7%) cases delivered by cesarean section. Eighty-six
(55.1%) of newborns were male. Early neonatal death
was observed in 8 (5.1%) newborns, and all these
babies were born before 24 weeks of gestation.
Information about deliveries is given in Table 2.

Discussion
Cervical cerclage has been used since 1950s when sug-
gested by Shirodkar from India[5] and McDonald from
Australia.[6] Cervical cerclage is applied to approximately
3/1000 of pregnants in the USA.[7] This procedure is
used to prevent early labor within the indication, and
can be applied with history-based, ultrasonographic
measurement and physical examination indications. At
this point, we need to indicate that all these indications
are controversial and that there are many publications
reporting that cervical cerclage is not useful in multiple
pregnancies. Although there is no randomized study in
the literature comparing Shirodkar and McDonald cer-
clages, McDonald cerclage is preferred much more since
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it is easily applied and requires no bladder dissection.
Our cerclage rates were found to be lower compared to
the literature. Our hospital is one of the biggest mater-
nity hospitals in Ankara and the low rate may be related
with the high number of relatively low-risk patients
despite the frequent cerclage practices since our hospital
is a center where patients at high-risk are referred.

Historically, basic indication of cervical cerclage has
been the cervical insufficiency. The diagnosis of cervical
insufficiency is difficult, because there are no generally
accepted diagnosis criteria. Determining patients that
will benefit from the procedure by measuring cervical
length ultrasonographically may become easy; however,
ultrasonographic cervical length measurement is not
applied as a routine and the determination of exact cut-
off value is controversial.[8] Also, the debates still contin-
ue about the number and week of pregnancy loss, as the
one of the most significant problems. According to the
results of 3 randomized studies,[1-3] history-based cer-
clage may be useful only if there are 3 or more losses.
This result not being in the primary purpose of the
study but considered as the secondary result decreases
the evidence level. Also, it is quite problematic if patient
waits until 3 losses. Therefore, when physicians meet
with patients without carrying out well-planned studies
about number and week, the problems will continue. In
our department, even though this topic is controversial,
we believe that applying cervical cerclage with history-
based indication in the presence of history consistent
with the classical findings of cervical insufficiency may
be useful. With such a protocol, it may be possible to
claim that unnecessary cerclage is applied in some
patients while it may also mean that some patients may
go without a treatment which would be helpful if it is
waited for typical loss history to repeat at least three
times. There are studies in the literature which recom-
mend applying cerclage with classical medical history
without waiting three losses.[9]

Twelve (7.9%) of our patients had concomitant
uterus anomaly and the most common anomaly was
uterine septum (n=4, 2.6%). Since uterine anomaly
types of the patients were given in their files only as
short information, no detailed history was obtained.
However, patients with uterine septum had no septum
surgery history. In 32.4% of the patients, there was cer-
clage history in their previous pregnancies. The most of
these cerclage procedures were applied in their previous
pregnancies in different centers, therefore it is not
known whether these cerclage procedures were applied

for real indications or not. Yet, it was required to apply
cerclage when these patients referred in their next preg-
nancies, because cervical insufficiency diagnosis is estab-
lished for them no matter which positive or negative
outcome they encounter in their previous pregnancies,
and therefore they refer with the perception that re-
application of cerclage is required. Since there are no
diagnostic criteria in these patients, physician facing
with the demand of patient is obliged to apply cerclage.

Our mean week for applying cerclage is consistent
with the literature. It should be highlighted that evaluat-
ing fetus before cerclage in terms of anomalies is vital.
Preterm labor was observed in 35.9% of the cases after
cerclage. Therefore, it is consistent with the literature[3]

the high risk necessitates physician to be careful about
preterm labor. In our study, preterm premature rupture
of membranes occurred in 5.1% of the cases within the
first week after the procedure. All these cases delivered
before 24 weeks of gestation. Therefore, rupture of
membranes occurring in early period after procedure
was determined as an indicator with poor prognosis in
our study.

The weak aspects of our study are the retrospective
design, absence of control group, non-participation to

Table 2. Delivery information of cases.

n %

Weeks of gestation
<24 weeks 18 11.5
24-37 weeks 38 24.4
>37 weeks 100 64.1

Birth weight (gram)* 2919±803

Normal spontaneous vaginal delivery 80 51.3

Gender
Male 86 55.1
Female 70 44.9

*Mean±standard deviation

Table 1. Demographic data of the cases.

Age* 30.6±6.0

Gravida† 5.0 (4-6)

Parity† 1.0 (0-2)

Abortion† 3.0 (2-4)

Body mass index (BMI)* 27.5±3.9

Week of gestation excluding cerclage* 13.9±1.7

Week of gestation at delivery* 34.7±6.8

Week from cerclage up to delivery* 20.7±6.7

*Mean±standard deviation, †Median (interquartile range)
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follow-up and high rate of patient loss due to missing
information in the files. Since the diagnosis of cervical
insufficiency is controversial, it is not known which
patient that had cerclage with this indication has real
cervical insufficiency. We believe that our study will
contribute to the literature since it has experiences
despite the imitations, and includes pregnancy outcomes
even retrospectively. 

Conclusion
In conclusion, history-based cervical cerclage may be
useful for patients who are consistent with cervical insuf-
ficiency and have spontaneous second trimester loss.
Since preterm labor risk is higher in these patients, they
should be followed up closely and the indicators should
be paid attention. Randomized studies are needed which
are prospective and include more patients.

Conflicts of Interest: No conflicts declared.
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Introduction
Gestational diabetes mellitus (GDM) is defined as the
glucose intolerance starting with pregnancy or diag-
nosed in pregnancy for the first time.[1] Insulin resistance
and diabetic susceptibility appear due to hormonal
changes during pregnancy.[2] Diabetes during pregnancy
is accompanied by the increase in maternal and perina-

tal morbidity. Some of them are preeclampsia, preterm
labor, cesarean delivery, neonatal hyperbilirubinemia,
shoulder dystocia, and birth trauma.[3]

Up-to-date data report that many gestational com-
plications may be decreased and perinatal outcomes may
be improved by means of GDM screening and treat-
ment.[4-6]

Gebelik diyabetinde tarama ve tan› testleri: 
Güncel durum
Gestasyonel diabetes mellitus (GDM), gebelikte ortaya ç›kan DM
olarak tan›mlanmaktad›r. Gestasyonel diabetes mellitus tan›s›
alan gebelerin, sa¤l›kl› gebelerden daha fazla maternal ve perina-
tal risk tafl›d›¤› öteden beri bilinmekte, GDM tarama-tan›s›, tan›
alan olgular›n tedavisi ile de bu risk art›fl›n›n engellenebilece¤i
ifade edilmektedir. Gestasyonel diabetes mellitus için pek çok ta-
rama ve tan› testi mevcut olup hangi testin tarama için uygun ol-
du¤u konusunda fikir birli¤i mevcut de¤ildir. Son zamanlarda ve-
rileri yay›mlanan HAPO (Hyperglycemia and Adverse Pregnancy
Outcome) çal›flmas›, mevcut testlerde ‘’normal’’ olarak kabul edi-
len de¤erlerin de maternal ve perinatal risk art›fl› ile birlikte oldu-
¤unu vurgulamas›ndan sonra yeni aray›fllar bafllam›flt›r. Yeni ara-
y›fllar neticesinde IADPSG (International Association of the Diabetes
and Pregnancy Study Group) ad›nda bir çal›flma grubu HAPO çal›fl-
mas›n›n önerileri üzerinde çal›flm›fl, mevcut GDM tarama/tan›
testlerinin yerine yeni eflik de¤erleri ile 75 g tan› testini önermifl-
tir. Bugün için IADPSG önerilerinin universal tarama için kulla-
n›m› durumunda etkinlik, maliyet, fayda yönünden ne tür avantaj
ve dezavantajlar içerdi¤i tart›fl›lmaktad›r. Eldeki derleme bu tar-
t›flmalar ve güncel durum ile ilgili güncel bilgileri aktarmak ama-
c›yla haz›rlanm›flt›r.
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Abstract

Gestational diabetes mellitus (GDM) is defined as diabetes mellitus
(DM) seen during pregnancy. It has been long known that pregnant
women diagnosed with gestational diabetes mellitus have more
maternal and perinatal risks than healthy pregnant women, and it is
noted that the increase of such risk can be prevented by GDM
screening-diagnosis, and the treatment of cases diagnosed. There are
many screening and diagnostics tests for gestational diabetes melli-
tus; however, there is no consensus on a particular test for best
screening. It has been in search of new test methods after the data of
Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study of
which data have been published recently where it was emphasized
that the values accepted as “normal” in the current tests also increase
maternal and perinatal risk. As a result, a study group called IADPSG
(International Association of the Diabetes and Pregnancy Study
Group) studied the recommendations of HAPO study, and has rec-
ommended 75-g diagnostic test with new threshold values instead of
current GDM screening / diagnostic tests. Today, it has been dis-
cussed what advantages and disadvantages are included in terms of
efficiency, cost and benefit if the advices of IADPSG are followed for
universal screening. This review has been prepared to present up-to-
date information about these discussions and current status

Key words: Gestational diabetes mellitus, screening.
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Screening Tests used for Gestational DM
Screening tests are the tests conducted in order to iden-
tify diseases considered as a frequent and significant
health issue in a society and to reveal the group to be
applied diagnostic test. For performing screening test,
there are some prerequisites such that the screened dis-
ease should be a significant disease in that society, there
should be an active “diagnostic test” for a group which is
found to be positive in screening, and screening test
should be easily applicable, acceptable by society and
cost-effective. In addition, there should be an efficient
“treatment” method for cases diagnosed with “diagnos-
tic test” applied those who are found to be “positive” in
screening test. One of the most significant tests express-
ing the importance of screening tests is cervical smear
practices used for screening cervical pre-invasive lesions.
By means of the treatment of smear screenings and pre-
invasive lesions, cervical invasive cancer incidence
decreases day by day.

There are some problems with the tests suggested
and applied for the screening of gestational diabetes mel-
litus. First of all, there are many screening tests. Almost
all of these tests have different cut-off values.
Additionally, some organizations (i.e. WHO – World
Health Organization) suggests one-step diagnostic test
instead of screening test. Due to all these reasons, there
is no consensus today on the best test for GDM screen-
ing and diagnosis.[7] As seen in the Table 1, there are
many screening/diagnostic tests for GDM, different val-
ues are suggested and used as both screening positivity
and diagnostic criteria. Some associations recommend to
apply diagnostic test to those who are found to be posi-
tive in the screening test while International Association
of the Diabetes and Pregnancy Study Group (IADPSG)
and WHO recommend single-step diagnostic test.

There are differences in the sensitivity and specificity
values in the assessment, in terms of the efficiency, of the
tests recommended for screening and diagnosis of gesta-
tional diabetes mellitus and sensitivity and specificity val-
ues vary according to threshold values used (Table 2).[7]

HAPO Study
Presence of many screening and diagnostic tests and the
threshold values used in these tests being different show
that additional studies are needed to help for clarifying
the situation about the hyperglycemia in pregnancy.
Therefore, in order to clarify the current situation,
Hyperglycemia and Adverse Pregnancy Outcome
(HAPO) study was planned. The study was designed as
an observational study and conducted in 9 countries
simultaneously. The data of 23,316 out of 25,505 preg-
nant women, who were applied 75-g OGTT (oral glu-
cose-tolerance test), were analyzed and the results were
published in 2008.[8]

The pregnant women in HAPO study were catego-
rized into 7 groups according to fasting, postprandial 1-
hour and 2-hour plasma glucose levels where fasting
plasma glucose (FPG) was considered as <75-<100
mg/dl, 1-hour plasma glucose level (1hPG) as <105-
<212 mg/dl, and postprandial second hour value as <90-
178 mg/dl. Perinatal outcomes were evaluated in the 7
group, and C-peptide levels were measured in newborn
cord blood. The data of the study revealed that the rate
of birth weight being higher than 90th  percentile
increases, the rate of primary cesarean delivery increas-
es, the rate of clinical neonatal hypoglycemia increases,
and the rate of C-peptide level in cord blood being high-
er than 90th percentile increases as the plaFPG, 1hPG
and 2hPG levels (Fig. 1).

Table 1. The comparison of tests and threshold values used for gestational diabetes mellitus.

Approach Glucose amount Diagnosis Abnormal value
(gram) criteria Fasting 1-hour 2-hour 3-hour (n)

2-step 100 NDDG 5.8 (105) 10.5 (190) 9.1 (165) 8.0 (145) 2

2-step 100 CC 5.3 (95) 10.0 (180) 8.6 (155) 7.8 (140) 2

2-step 75 ADA (2000-2010) 5.3 (95) 10.0 (180) 8.6 (155) - 2

2-step 75 CDA (2008) 5.3 (95) 10.6 (191) 8.9 (160) - 2

1-step 75 IADPSG 5.1 (92) 10.0 (180) 8.5 (153) - 1

1-step 75 WHO 6.1 (110) - 7.8 (140) - 1

ADA: American Diabetes Association; CC: Carpenter-Coustan; CDA: Canadian Diabetes Association; IADPSG: International Association of the Diabetes and
Pregnacy Study Groups; NDDG: National Diabetes Data Group; WHO: Wold Health Organization. Adapted from NIH.[7]

Glucose threshold, mmol/L (mg/dl)
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The authors expressed that when they performed
additional analyses in order to find out whether FPG,
1hPG and 2hPG values were correlated better with poor
perinatal outcome, they found that both FPG, 1hPG and
2hPG values were correlated with poor perinatal out-
comes, that neither preprandial nor postprandial values
were stronger against each other in this correlation with
poor perinatal outcomes, that the risk of poor perinatal
outcome increased as both preprandial and postprandial
blood glucose levels increase, and that they could not
found any “threshold value” to use for the increase of
poor outcomes (Table 3).

The results of observational study indicated that the
risk of poor perinatal outcome increases as both
preprandial and postprandial plasma glucose levels
increase and no specific threshold value can be calculat-
ed for the risk increase while, on the other hand, the risk
increase for perinatal morbidity continues in the values
considered as “normal” today. Therefore, the authors
suggested to change threshold values currently accepted.

IADPSG Recommendations
In accordance with the findings and recommendations of
HAPO study explained above, IADPSG was arranged in
order to review the findings obtained in HAPO study

and to establish a new screening/diagnostic method in
accordance with HAPO recommendations. The group
considered basal relative risk (RR) as “1” for the risk
(complication rate) observed (FPG <95 mg/dl, 1hPG
<105 mg/dl and 2hPG <90 mg/dl) according to basal risk
and made RR calculation for each category, and by con-
sidering “RR >1.75” as a risk increase, the new corre-
sponding values were recommended as new threshold
values. As a result of these calculations, for the FPG
checked after 8 hours of fasting and postprandial first
hour and second hour blood glucose levels checked after
75-g oral glucose loading, it was recommended to define
values for FPG above 92 mg/ml, 1hPG above 180
mg/ml, and 2hPG above 153 mg/ml as “high”, and to
establish GDM diagnosis in the presence of a single high
value.[9]

Potential Conditions that May Arise by 
Practicing IADPSG Recommendations 
(Cost/Benefit)
Additional benefits to be contributed to the current
screening-diagnostic strategies by practicing IADPSG
recommendations clinically, complication risks that
pregnant women may be exposed who are not diag-

Table 2. Various GDM screening tests and efficiencies.

Threshold value Studies Screening  Criteria Sensitivity Specificity LR+ (95% CI) LR- (95% CI)
(n) test (95% CI, %) (95% CI, %)

≥7.8 mmol/L (≥140 mg/dl) 9 50-g OGCT CC 85 (76-90) 86 (80-90) 5.9 (4.2-8.3) 0.18 (0.11-0.29)

≥7.8 mmol/L (≥140 mg/dl) 3 50-g OGCT ADA (2000-2010) 86 (86-97) 84 (79-87) 6.0 (5.1-7.0) 0.16 (0.06-0.45)

≥7.8 mmol/L (≥140 mg/dl) 7 50-g OGCT NDDG 85 (73-92) 83 (78-87) 5.1 (3.9-6.6) 0.18 (0.10-0.34)

≥7.8 mmol/L (≥140 mg/dl) 1 50-g OGCT CDA 81 (58-95) 69 (59-79) 2.6 (1.8-3.8) 0.27 (0.11-0.67)

≥7.8 mmol/L (≥140 mg/dl) 3 50-g OGCT WHO 70 (43-85) 89 (73-94) 6.5 (5.1-8.3) 0.33 (0.22-0.52)

≥7.2 mmol/L (≥130 mg/dl) 6 50-g OGCT CC 99 (95-100) 77 (68-83) 4.2 (3.0-5.9) 0.02 (0.003-0.08)

≥7.2 mmol/L (≥130 mg/dl) 3 50-g OGCT NDDG 88 (67-90) 66 (47-84) 2.7 (1.8-3.9) 0.14 (0.34-0.55)

≥12.2 mmol/L (≥220 mg/dl) 1 50-g OGCT CC 17 (12-24) 100 (99-100) Undefined 0.83 (0.78-0.89)

≥4.7 mmol/L (≥85 mg/dl) 4 FPG CC 87 (81-91) 52 (50-55) 1.8 (1.6-2.0) 0.25 (0.16-0.38)

≥5.0 mmol/L (≥90 mg/dl) 4 FPG CC 77 (66-85) 76 (75-77) 3.2 (2.9-3.6) 0.30 (0.20-0.46)

≥5.1 mmol/L (≥92 mg/dl) 3 FPG CC 76 (26-80) 92 (90-95) 7.4 (4.0-13.9) 0.27 (0.13-0.54)

≥5.3 mmol/L (≥95 mg/dl) 5 FPG CC 54 (32-74) 93 (90-96) 8.2 (5.9-11.5) 0.49 (0.31-0.79)

%5.0 1 HbA1C CC 92 (86-96) 28 (23-33) 1.3 (1.2-1.4) 0.28 (0.15-0.50)

%5.3 1 HbA1C IADPSG 12 (7-18) 97 (95-98) 3.9 (2.0-7.7) 0.91 (0.86-0.97)

%5.5 1 HbA1C ADA (2000-2010) 86 (72-95) 61 (57-65) 2.2 (1.9-2.6) 0.23 (0.11-0.48)

%7.5 1 HbA1C ADA (2000-2010) 82 (72-90) 21 (17-26) 1.0 (0.93-1.2) 0.85 (0.52-1.4)

ADA: American Diabetes Association; CC: Carpenter-Coustan; CDA: Canadian Diabetes Association; FPG: fasting plasma glucose; HbA1C: Hemoglobin A1C;
IADPSG: International Association of the Diabetes and Pregnacy Study Groups; LR+: positive likelihood ratio; LR-: negative likelihood ratio; NDDG: National
Diabetes Data Group; OGCT: oral glucose challenge test; WHO: Wold Health Organization. Adapted from Donovan et al.[7]
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nosed and evaluated as “normal” so no treatment is
received in accordance with IADPSG recommenda-
tions, and in return, financial burden to be placed by
screening and diagnosing according to IADPSG rec-
ommendations are among the significant topics which
have been still debated.

Bodmer-Roy et al. from Montreal, Canada[10] evaluat-
ed retrospectively the results of pregnant women who
were not diagnosed as GDM in accordance with the pro-
tocol currently followed but should be diagnosed as
GDM according to IADPSG criteria, and the results of
pregnant women who were not diagnosed as GDM (hav-
ing normal values) according to their criteria and
IADPSG criteria. GDM screening is carried out in
accordance with the recommendations of Canada

Diabetes Association (CDA) in Canada, and after 50 g
glucose loading test, first hour value below 137 mg/dl is
considered as normal, first hour value above 184 mg/dl
is considered as diabetes, and 75 g is loaded if first hour
value is between 137 and 184 mg/dl. The threshold val-
ues for 75-g OGTT are considered as 96, 191 and 160
mg/dl for FPG, 1hPG and 2hPG respectively.[10] The
perinatal outcomes of the pregnant women who were
not diagnosed as GDM in accordance with the protocol
currently followed but should be diagnosed as GDM
according to IADPSG criteria were analyzed, and the
cases with FPG between 92 and 96 mg/dl, 1hPG
between 180 and 191 mg/dl and 2hPG between 153 and
160 mg/dl were concluded as the cases between two pro-
tocols (Fig. 2). The authors determined that there were
some differences in terms of demographic characteristics

Fig. 1. Primary outcome rates according to glucose categories. The fasting glucose categories are 1: <75 mg/dl, 2: 75-79 mg/dl, 3: 80-84 mg/dl, 4:
85-89 mg/dl, 5: 90-94 mg/dl, 6: 95-99 mg/dl, 7: 100 mg/dl and above, respectively. The 1-hour plasma glucose levels are 1: <105 mg/dl, 2:
106-132 mg/dl, 3: 133-155 mg/dl, 4: 156-171 mg/dl, 5: 172-193 mg/dl, 6: 194-211 mg/dl, 7: 212 mg/dl and above, respectively. The 2-
hour plasma glucose levels are 1: <90 mg/dl, 2: 91-108 mg/dl, 3: 109-125 mg/dl, 4: 126-139 mg/dl, 5: 140-157 mg/dl, 6: 158-177 mg/dl,
7: >178 mg/dl, respectively. Adapted from The HAPO Study Cooperative Research Group.[8]

a
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between 186 pregnant women evaluated as “normal” by
them who should be diagnosed as GDM according to
IADPSG criteria and the pregnant women who were
evaluated as normal according to both their criteria and
IADPSG criteria (Table 4); however, there was no dif-
ference among these two groups in terms of perinatal
outcomes (Table 5). They reported that the gestational
outcomes of the pregnant women who were non-diabet-
ic according to CDA but diabetic according to IADPSG
were similar, and that more randomized controlled stud-
ies are required to put the IADPSG criteria into practice.

Wendland et al. from Brazil[11] carried out and pub-
lished a meta-analysis in order to compare WHO and
IADPSG criteria and perinatal outcomes of the preg-
nant women who were diagnosed and not treated
according to these criteria. In other words, they com-
pared the outcomes of pregnant women who were not
treated although they were diagnosed as GDM accord-
ing to WHO and IADPSG criteria. The results of

44,829 pregnant women were included to the meta-
analysis, and they were all the cases who had universal
screening procedure. By this study, the authors found
that there was perinatal risk increase in the pregnant
women who were diagnosed as GDM according to both
WHO and IADPSG criteria. They calculated that RRI
was 1.53 (95% CI 1.39-1.69; p<0.001) for LGA (large
for gestational age), 1.69 (95% CI 1.31-2.18; p<0.001)
for preeclampsia, 1.55 (95% CI 0.88-2.73; p=0.13) for
perinatal mortality, and 1.37 (95% CI 1.24-1.51;
p<0.001) for primary C/S when GDM diagnosis was
established according to WHO criteria. The authors
reported that the risk for LGA (RR:1.73 95% CI 1.28-
2.35, p=0.01), preeclampsia (RR:1.71 95% CI 1.37-2.14,
p < 0.001),  perinatal mortality (RR:1.40 95% CI 0.91-
2.14, p =0.122) and primary C/S (RR:1.23 95% CI 1.01-
1.51, p=0.044) increased for the pregnant women who
were diagnosed as GDM according to IADPSG criteria,
and these risk increases were similar (Fig. 3), there was

Table 3. Odds ratio (AOR) values with adjusted primary outcome according to blood glucose categories.

Fasting 1-hour 2-hour 

Glucose category Total number Odds ratio Total number Odds ratio Total number Odds ratio
95% CI 95% CI 95% CI

Birth weight > 90th percentile
1 4035 (213) 1.00 4177 (268) 1.00 4264 (297) 1.00
2 7501 (572) 1.37 (1.16-1.62) 7524 (584) 1.21 (1.04-1.41) 7422 (587) 1.11 (0.96-1.30)
3 6168 (622) 1.72 (1.46-2.03) 6003 (593) 1.65 (1.41-1.93) 5865 (580) 1.51 (1.30-1.75)
4 2741 (323) 1.95 (1.62-2.35) 2768 (352) 2.27 (1.91-2.71) 3024 (396) 2.15 (1.82-2.54)
5 1883 (310) 2.73 (2.25-3.31) 1858 (264) 2.66 (2.19-3.21) 1720 (210) 2.10 (1.73-2.56)
6 672 (124) 3.00 (2.34-3.86) 645 (111) 3.50 (2.72-4.50) 690 (101) 2.68 (2.08-3.45)
7 217 (57) 5.01 (3.54-7.09 242 (49) 4.49 (3.16-6.39) 232 (50) 4.46 (3.15-6.33)

Primary cesarean
1 3721 (495) 1.00 3826 (458) 1.00 3903 (535) 1.00
2 6806 (1151) 1.19 (1.06-1.34) 6792 (1113) 1.21 (1.07-1.36) 6664 (1032) 0.97 (0.86-1.09)
3 5483 (1014) 1.21 (1.07-1.37) 5311 (1032) 1.26 (1.11-1.42) 5201 (1017) 1.11 (0.99-1.26)
4 2378 (506) 1.33 (1.15-1.54) 2425 (522) 1.31 (1.13-1.52) 2650 (583) 1.15 (1.00-1.32)
5 1601 (380) 1.44 (1.23-1.69) 1623 (407) 1.48 (1.26-1.74) 1506 (350) 1.17 (0.99-1.37)
6 560 (134) 1.39 (1.11-1.75) 547 (132) 1.30 (1.04-1.64) 615 (162) 1.32 (1.08-1.63)
7 183 (51) 1.60 (1.12-2.27) 208 (67) 1.86 (1.35-2.57) 193 (52) 1.28 (0.91-1.81)

Clinical neonatal hypoglycemia
1 4043 (83) 1.00 4183 (72) 1.00 4266 (78) 1.00
2 7503 (144) 0.91 (0.69-1.21) 7523 (153) 1.12 (0.84-1.49) 7421 (134) 0.87 (0.66-1.17)
3 6164 (122) 0.92 (0.68-1.23) 6003 (131) 1.24 (0.92-1.68) 5868 (117) 0.96 (0.71-1.30)
4 2744 (59) 1.00 (0.70-1.43) 2772 (54) 1.11 (0.77-1.62) 3027 (80) 1.23 (0.88-1.71)
5 1884 (48) 1.19 (0.81-1.75) 1860 (45) 1.48 (0.99-2.22) 1720 (44) 1.13 (076-1.68)
6 672 (14) 1.01 (0.55-1.84) 643 (20) 2.17 (1.28-3.69) 693 (21) 1.36 (0.81-2.28)
7 217 (10) 1.98 (0.97-4.05) 243 (5) 1.29 (0.51-3.31) 232 (6) 1.12 (0.47-2.67)

Adapted from Donovan et al.[8]

Plasma glucose level
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compliance among the studies for WHO criteria but
there was no compliance among the studies for
IADPSG criteria, and additional studies were required
to put IADPSG criteria into practice.[11]

In 2013, Falavigna et al.[12] published a simulation
study to analyze whether GDM diagnosis and treat-
ment according to WHO and IADPSG criteria
decrease perinatal morbidity or not, and if there is a
decrease, to find out how many pregnant woman
should be screened per case. In the study, GDM preva-
lence according to WHO and IADPSG criteria and

basal GDM prevalence were compared, and then it was
looked for an answer for the rates of LGA, preeclamp-
sia and delivery by cesarean in the pregnant women
who were and were not treated. Accordingly, it was cal-
culated that GDM prevalence would be approximately
10% according to WHO 1999 criteria, and 15%
according to IADPSG criteria (1.5 times more than
WHO), and that the risks for LGA, preeclampsia and
delivery by cesarean would increase in those who were
diagnosed according to both criteria (Table 6), and
these risk increases could be prevented by treatment.

Fig. 2. The formation of groups and selection of samples in Bodymer-Roy et al.’s study. IADPSG: International As-
sociation of Diabetes and Pregnancy Study Group. CDA: Canadian Diabetes Association. Adapted from Bod-
mer-Roy et al.[10]
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When the numbers of cases which were needed to be
screened to prevent a complication are considered
(Table 7), the authors reported that the positive con-

tributions of universal GDM screening and treatment
to gestational outcomes are “just moderate”, that the
impact of diagnosis and treatment according to

Table 4. Maternal characteristics in Bodymer-Roy et al.'s study. 

Group 1 Group 2 Odds ratio or p
n=186 n=372 mean difference (95% CI)

Age 31.1±5.6 30.4±5.1 +0.71 (-0.22 to+1.64) .14
Age>35 51 (27.4) 74 (19.9) 1.52 (1.01-2.29) .05
Smoking 14 (7.7) (n=182) 29 (7.9) (n=369) 0.98 (0.50-1.90) >.99
1First trimester weight (kg) 70.12±15.8 (n=181) 65.7±15.4 (n=365) +4.41 (+1.63 to+7.19) .002
Weight at the end of pregnancy (kg) 83.8±15.2 (n=177) 79.5±15.5 (n=363) +4.29 (+1.52 to+7.05) .002
First trimester BMI (kg/m2) 26.2±5.4 (n=163) 24.6±5.1 (n=337) +1.54 (+0.57 to+2.52) .002
Obesity 36 (20.7) (n=174) 47 (12.9) (n=363) 1.75 (1.09-2.83) .02
Caucasian 132 (71.0) 257 (69.1) 0.91 (0.62-1.34) .70
Multipara 107 (57.5) 205 (55.1) 1.10 (0.77-1.57) .65
Parity (3 and above) 14 (7.5) 14 (3.8) 2.08 (0.97-4.46) .07
Previous gestational complication*

GDM 9 (8.4) 6 (2.9) 3.05 (1.06-8.80) .048
LGA 9 (8.4) 16 (7.8) 1.09 (0.46-2.54) .83
Intrauterine fetal death 7 (6.5) 9 (4.4) 1.52 (0.55-4.21) .43
Delivery by cesarean 31 (29.0) 44 (21.5) 1.49 (0.86-2.55) .16

Chronic maternal conditions†

Asthma 9 (4.8) 26 (7.0) 0.68 (0.31-1.48) .36
Chronic hypertension 9 (4.8) 12 (3.2) 1.53 (0.63-3.69) .35
Thrombotic disease 7 (3.2) 12 (3.8) 1.17 (0.45-3.03) .81
Hemoglobinopathy 6 (3.2) 16 (4.3) 0.74 (0.29-1.93) .65
Fibroma 7 (3.8) 8 (2.2) 1.78 (0.64-5.00) .28

CI: confidence interval; BMI: body mas index; GDM: gestasyonel diabetes mellitus; LGA: large for gestational age. Data  given as mean±standard deviation
or percentage. *Only multipara women. †One patient may have more than one condition. Adapted from Bodmer-Roy et al.[10]

Table 5. Primary maternal and neonatal complications in Bodymer-Roy et al.’s study.

Group 1 Group 2 Odds ratio or adjusted p
n=186 n=372 odds ratio*and mean 

difference (95% CI)

LGA* 17 (9.1) 22 (5.9) 1.58 (0.799-3.13) .19
Delivery complications 69 (37.1) 112 (30.1) 1.37 (0.95-1.98) .10

Assisted vaginal delivery 17 (9.1) 34 (9.1) 1.00 (0.54-1.84) >.99
Delivery by cesarean 31 (16.7) 45 (12.1) 1.45 (0.89-2.39) .87
Shoulder dystocia 2 (1.1) 6 (1.6) 0.66 (0.13-3.32) .73
Bleeding during delivery 22 (11.8) 31 (8.3) 1.48 (0.83-2.63) .22
Major laceration 23 (19.5) 38 (13.7) 1.53 (0.87-2.70) .17
Preeclampsia* 12 (6.5) 10 (2.7) 2.40 (0.92-6.27) .07
Prematurity 12 (6.5) 22 (5.9) 1.10 (0.53-2.27) .85
Neonatal complication at birth 25 (13.4) 36 (9.7) 1.45 (0.84-2.49) .20
Apgar <7 5 (2.7) 5 (1.3) 2.03 (0.58-7.09) .31
pH <7.2 21 (12.1) (n=174) 33 (9.5) (n=346) 1.30 (0.73-2.33) .37
Oxygen support for more than 12 hours 4 (2.2) 6 (1.6) 1.34 (0.37-4.81) .74

Neonatal complications 20 (10.8) 53 (14.2) 0.73 (0.42-1.26) .29
Hypoglycemia 4 (2.2) 16 (4.3) 0.49 (0.16-1.48) .24
Phototherapy 14 (7.5) 26 (7.0) 1.08 (0.55-2.13) .86
Neonatal hemoglobin >20 g/dl 4 (2.2) 21 (5.6) 0.37 (0.12-1.09) .08

CI: confidence interval; LGA: large for gestational age. Data are given as n (%). *Preeclampsia and LGA rates are adjusted according to effective factors.
Adapted from Bodmer-Roy et al.[10]
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Fig. 3. Sensitivity analysis except HAPO study. HAPO: Hyperglycemia and Adverse Pregnancy Outcome; LGA: large for gestational age; RR:
relative risk. Adapted from Wendland et al.[11]
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IADPSG criteria is a little higher than those according
to WHO criteria, but the cost efficiency and compli-
ance of sources should be taken into consideration.  

While the debates about IADPSG recommenda-
tions have been carried on, Werner et al. published a
study investigating the basics of GDM screening.[18]

Table 6. Parameters used in the model of Falavigna et al.’s study.

Parameter Basal value Lower limit

GDM prevalence according to 1999 WHO criteria 10% -
GDM prevalence (1999 WHO x1.5) according to IADPSG 15% 13%
The possibility of patient with GDM to receive treatment 90% 80%

(Basal) outcome risk in those not GDM according to WHO and not receiving treatment
LGA newborn 9% 8.5%
Preeclampsia 4.5% 2.9%
Delivery by cesarean 18.5% 10%

Relative outcome risk in those meeting GDM criteria according to WHO
LGA newborn 1.53 1.39
Preeclampsia 1.69 1.31
Delivery by cesarean 1.37 1.24

(Basal) outcome risk  in those not GDM according to IADPSG and not receiving treatment
LGA newborn 8.75% 8.18%
Preeclampsia 4.42% 2.81%
Delivery by cesarean 18.5% 10%

Relative outcome risk in those meeting GDM criteria according to IADPSG
LGA newborn 1.73 1.27
Preeclampsia 1.71 1.37
Delivery by cesarean 1.23 1.01

Benefit of GDM treatment (Relative risk)
LGA newborn 0.57 0.47
Preeclampsia 0.61 0.46
Delivery by cesarean 0.90 0.78

GDM: Gestational diabetes mellitus; IADPSG: International Association of the Diabetes and Pregnacy Study Groups; LGA: large for gestational age; WHO: World
Health Organization. Adapted from Falavigna et al.[12]

Table 7. When compared to non-screening, the impacts of screening strategies on LGA, preeclampsia and cesarean rates (absolute risk decrea-
se and the number of cases required to have screening).

Incidence (%) Incidence (%) ARR (%) NNS Incidence (%) ARR (%) NNS
(%95 CI) (%95 CI) (%95 CI) (%95 CI) (%95 CI) (%95 CI) (%95 CI)

Main model
LGA newborn 9.48  8.95 0.53 189 8.63 0.85 117 

(8.98-9.98) (8.43-9.41) (0.37-0.74) (134-268) (7.99-9.16) (0.54-1.29) (77-185)

Preeclampsia 4.81 4.54 0.27 376 4.42 0.39 257
(2.96-6.81) (2.79-6.44) (0.10-0.45) (223-1010) (2.70-6.27) (0.15-0.65) (154-679)

Delivery by cesarean 19.18 18.93 0.25 399 18.84 0.34 296
(9.83-29.15) (9.74-28.85) (0.12 - 0.60) (165-848) (9.68-28.71) (0.16 - 0.83) (120-622)

Model with HAPO criteria

LGA newborn 9.57 8.97 0.60 167 8.57 1.00 100
(8.74-9.14) (0.43-0.83) (120-231) (8.19-8.85) (0.72-1.38) (77-185)

Preeclampsia 5.22 4.92 0.30 331 4.71 0.51 196
(4.79-5.06) (0.16-0.43) (232-633) (4.49-4.95) (0.27-0.73) (137-374)

Delivery by cesarean 18 17.74 0.26 383 17.63 0.37 272
(17.4-18.11) (0.11-0.60) (167-944) (17.15-8.15) (0.15-0.85) (118-669)

ARR: absolute risk reduction; CI: credible interval; DSÖ: Dünya Sa¤l›k Örgütü; HAPO: Hyperglycemia and Adverse Pregnancy Outcomes Study; IADPSG:
International Association of Diabetes in Pregnancy Study Groups; LGA: large for gestational age; NNS: number needed to screen. Adapted from Falavigna et al.[12]

Screening according to 1999 WHO criteria Screening according to IADPSG criteriaNo screening
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Accordingly, three strategies about GDM screening in
pregnancy were compared:
• Strategy 1: No screening for GDM
• Strategy 2: 50-g screening according to Carpenter-

Coustan (CC) criteria
• Strategy 3: Screening according to IADPSG criteria

When the authors were comparing these models,
they calculated that pregestational DM rate was 1.6% in
the population they studied, GDM rate according to CC
criteria was 3.8%, and GDM rate according to IADPSG
criteria (cGDM+iGDM) was 16.2%. While the rates of
preeclampsia and should dystocia increased in the
pregestational DM group 4-5 times more than eug-
lycemic population, it was found that this increase was
about 2 times according to CC criteria, and more mod-
erate (about 10-20%) according to IADPSG criteria
(Table 8). In terms of the cost-efficiency, it was report-
ed that 34% of the cGDM cases would turn into overt
DM, 25.7% of the iGDM cases would turn into overt
DM within 15 years. Diabetes Prevention Programs have
reported that the transition of the group at high risk to
the overt DM within a period more than 10 years can be

decreased up to 34% by intensive life-style modifica-
tions, and that the decrease may reach up to 53% in
GDM cases. According to the estimations of researchers
by taking into account all these, in a population of
100,000 cases, 56 cases with shoulder dystocia (995 cases
instead of 1051 cases) can be prevented by screening and
treating according to CC criteria and additional 85 cases
(910 cases instead of 995 cases) can be prevented by
screening according to IADPSG criteria; however, in
order to manage to do this, it is required to spend
38,768,139 USD according to CC criteria, and
125,633,826 USD more for IADPSG criteria in addition
to CC criteria (Table 9).

It was estimated that the periodical screenings in fur-
ther periods of women who are diagnosed as GDM in
their pregnancies, their inclusion to the Diabetes
Prevention Programs, life-style changes, diet, and
insulin-sensitizing drugs etc. may provide 6178 quality
adjusted life years (QALY). The authors concluded in
their study that screening according to IADPSG criteria
may be cost-effective if efforts are made to prevent overt
DM in the long-term.[18]

Table 8. The impact of various strategies on perinatal outcomes.

In DM In GDM group  In GDM group  In euglycemic   
group according to CC according to IADPSG population

Preeclampsia 20.4% 8.9% 5.8% 4.8%
Shoulder dystocia 5% 2.7% 1.5% 1.3%

Adapted from Werner et al.[18]

Table 9. Cost-benefit analysis of GDM screening strategies for 100,000 individuals.

Strategy 1 Strategy 2 Strategy 3 Difference between  
Strategies 2 and 3

Number of cases diagnosed as GDM 0 5020 17,800 12,780

Number of DM cases in further periods   
which can be prevented by intervention 0 446 1134 688

Shoulder dystocia 1051 995 910 85

Number of preeclampsia cases 5292 5074 4812 262

Total QALY 5,563,323 5,565,646 5,571,824 6178

Total cost (ABD $, 2011) 831,622,028 870,390,167 996,023,993 125,633,826

Marginal cost/gained QALY* - 16.689 20.336 -

If GDM diagnosis is not used for maternal benefit in the long-term

Total QALY 5,563,323 5,563,340 5,563,367 27

Total cost (ABD $, 2011) 831,622,028 840,855,046 856,121,038 15,265,992

Marginal cost/gained QALY* - 543,119 565,407 -

GDM: gestational diabetes mellitus; QALY: quality adjusted life years; Strategy 1: Non-screening, Strategy 2: Current approach,
Strategy 3: Approach according to IADPSG recommendations. *: When Strategy 2 is compared to Strategy 1, and Strategy 3 com-
pared to Strategy 2. Adapted from Werner et al.[18]
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Current data shows that many gestational complica-
tions can be decreased and perinatal outcomes can be
improved by GDM screening and treatment. Therefore,
diabetic screening in pregnancy is recommended in
many countries and by WHO. The sensitivities of the
tests, depending on the threshold values used, vary
between 80% and 90%. The results of HAPO study
report that increased perinatal risks also continue in cases
considered as normal by current criteria. IADPSG
reviewed the results of HAPO study in detail, and recom-
mended new threshold values for 75-g single-step
OGTT. There has been still no randomized controlled
study about the benefits and costs for putting the recom-
mendations of IADPSG into practice. Current data show
that GDM prevalence will increase about 3 times (15-
20%) in case of GDM diagnosis according to IADPSG
criteria. This also means the increase of costs. The dom-
inance on screening procedures and treatments by cur-
rent methods and the benefit of this cost increase in all
societies have not been presented yet in terms of perina-
tal outcomes. A cost-benefit analysis carried out on this
matter suggests that there is no significant benefit of
screening according to IADPSG in terms of perinatal
outcomes. However, if utilized in an effective way in the
plans for further periods of GDM cases, it is considered
that IADPSG recommendations may be cost-effective.
As of today, there is no sufficient data to initiate the prac-
tices of IADPSG criteria in order to improve perinatal
outcomes in terms of universal screening. Randomized
controlled studies to be performed will be helpful to clar-
ify the situation.

Conflicts of Interest: No conflicts declared.
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Amniotic sheet and amniotic band syndrome: 
pitfalls in distinguishing two cases
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Introduction
Amniotic sheet is an abnormal sheet with free end which
does not cause fetal deformity and any limitation on fetal
movements, and it was first defined by Mahony et al. in
1985.[1] The formation reason of amniotic sheet sur-
rounded by both sheets of chorion and amnion is not
known well; yet, it is considered that uterine synechia
which develops secondary to the uterine surgery (espe-
cially dilatation and curettage), cesarean or endometritis
undergone is predisposing factors.[2]

They are generally detected by chance during rou-
tine obstetric ultrasound screening. Although the amni-
otic sheets seen in 0.45-0.60% of all pregnancies are
generally considered as benign structures which do not
cause fetal anomalies and poor obstetric outcomes, it has
been reported in some publications that they may cause
cesarean deliver incidence due to malpresentation,
preterm labor, and even intrauterine fetal mortality risks
compared to normal population.[3-5]

Also, the most significant abnormality in differential
diagnosis is the malign characterized amniotic band syn-

Amniyotik katlant› ve amniyotik bant sendromu:
Birbirine kar›flabilen iki durum
Amaç: Amniyotik katlant› tan›s› alan iki olgunun prenatal tan›s› ve
fetal sonucunu de¤erlendirmek ve amniyotik bant sendromu ile
amniyotik katlant›n›n ay›r›c› tan›s›n›n önemini vurgulamak ama-
c›yla, prenatal dönemde amniyotik katlant› tespit edilen iki olguyu
sunmay› planlad›k.

Olgu: Yirmi yedi yafl›nda 22. gebelik haftas›nda ve otuz befl yafl›nda
18.gebelik haftas›ndaki 2 olgu amniyotik bant sendromu ön tan›s›y-
la perinatoloji klini¤imize refere edildi.

Sonuç: Amniyotik katlant› ile ciddi fetal malformasyonlar ve kötü
obstetrik sonuçlarla iliflkili amniyotik bant sendromunun ay›r›c› ta-
n›s›n›n önemli oldu¤u, amniyotik katlant›n›n genellikle benign bir
durum olmakla birlikte baz› kötü prognostik kriterler eflli¤inde pe-
rinatal morbidite ve mortalite için predispozan bir faktör olabile-
ce¤i ak›lda tutulmal›d›r.

Anahtar sözcükler: Amniyotik bant, amniyotik katlant›.

Correspondence: Özge K›z›lkale, MD. Yeditepe Üniversitesi T›p Fakültesi 
Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹stanbul, Turkey.
e-mail: drkizilkale@gmail.com  

Received: August 16, 2013; Accepted: November 2, 2013

©2014 Perinatal Medicine Foundation

Available online at:
www.perinataljournal.com/20140221009

doi:10.2399/prn.14.0221009
QR (Quick Response) Code:

Case Report

Perinatal Journal 2014;22(1):53-56

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: We aimed to present two cases who were found to have
amniotic sheet at prenatal in order to highlight the significance of
differential diagnosis of amniotic band syndrome and amniotic sheet
and to evaluate prenatal diagnosis and fetal outcome of two cases
diagnosed with amniotic sheet.

Case: Twenty-seven-year-old pregnant woman at 22 weeks of gesta-
tion and 35-year-old pregnant woman at 18 weeks of gestation were
referred to our clinic with the pre-diagnosis of amniotic band syn-
drome. 

Conclusion: It should be remembered that the differential diagno-
sis of amniotic band syndrome associated with poor obstetric out-
comes and severe fetal malformations and amniotic sheet is of great
importance, and that the amniotic sheet is benign but may be a pre-
disposing factor for perinatal morbidity and mortality accompanying
with some poor prognostic criteria.

Key words: Amniotic band, amniotic sheet.
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drome seen in 0.08% of all pregnancies and causing con-
genital anomalies and poor obstetric outcomes.[6] In
terms of consultancy to be provided to family and preg-
nancy follow-up, carrying out the differential diagnosis
of these two entities at prenatal period is of great impor-
tance.

We aimed to present two cases who were found to
have amniotic sheet at prenatal in order to highlight the
significance of differential diagnosis of amniotic band
syndrome and amniotic sheet and to evaluate prenatal
diagnosis and fetal outcome of two cases diagnosed with
amniotic sheet.

Case Report
Case 1

Twenty-seven-year-old patient (Gravity 1, Parity 0) was
referred to our perinatology clinic with the pre-diagno-
sis of amniotic band syndrome at 22 weeks of gestation.
In the ultrasonographic examination, the patient who
undergone dilatation and curettage previously had nor-
mal course of menstruation bleedings after curettage,
and was found to have a complete septum-like structure
with transverse course on the right which was starting

from 2 cm above internal os and localized from 1/3 sub-
uterine segment in the uterus (Fig. 1). While the struc-
ture of septum was seemed to be thicker on the begin-
ning level, it became thinner to the lateral and turned
into a membrane and adhered to the right side wall of
uterus. It was observed that there was no direct connec-
tion between septum and fetus, and fetal movements
were normal on both sides of septum. No additional
fetal anomaly was found during ultrasonographic exam-
ination. With these findings, it was considered as amni-
otic sheet by ruling out the possibility of amniotic band
syndrome. It was seen in the ultrasonography carried
out on the 34 weeks of gestation that the amniotic sheet
persisted and there was no problem in fetal develop-
ment. The patient had cesarean labor due to the breech
presentation at 39 weeks of gestation, and delivered a
healthy 3117 g male baby with 9/10 Apgar score.

Case 2

Thirty-five-year-old patient (G5P1A5) was referred to
our perinatology clinic with the pre-diagnosis of amni-
otic band syndrome. In the ultrasonographic examina-
tion, the patient who undergone cesarean previously was

Fig. 1. Amniotic sheet.

Amniotic sheet
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found to have a complete septum-like structure begin-
ning from left uterine wall on 1/3 sub-uterine segment.
It was observed that there was no direct connection
between septum and fetus, and fetal movements were
normal on both sides of septum. No additional fetal
anomaly was found during ultrasonographic examina-
tion. With these findings, it was considered as amniotic
sheet by ruling out the possibility of amniotic band syn-
drome. It was seen in the ultrasonography carried out on
the 32 weeks of gestation that the amniotic sheet persist-
ed and there was no problem in fetal development. The
patient was delivered by cesarean section with previous
cesarean indication at 39 weeks of gestation, and deliv-
ered a healthy 3215 g male baby with 9/9 Apgar score.

Discussion
Although amniotic sheet is generally defined in the lit-
erature as benign membrane pathology not associated
with perinatal morbidity and mortality, some of its types
have been reported to cause poor obstetric outcomes
such as preterm labor and early membrane rupture, and
poor neonatal outcomes such as low birth weight and
prematurity.[3-5] These poor perinatal and neonatal out-
comes increase the significance of amniotic sheet. Tan et
al. categorized amniotic sheets into two groups as com-
plete and incomplete sheets. The complete sheets have
small perforation areas which cannot be detected ultra-
sonography while the incomplete sheets have freely
floating ends. Therefore, incomplete sheets can be con-
sidered as benign but the complete sheets which are seen
more rarely can be considered as malign since they may
cause cord prolapsus and intrauterine death.[7] Thus,
amniotic sheet being complete and localized especially
on sub- 1/3 of uterine segment can be accepted as poor
prognostic factor in terms of perinatal mortality.[7,8] In

this sense, diagnosing amniotic sheet ultrasonographi-
cally at prenatal period and careful evaluation and classi-
fication will be guiding in terms of perinatal mortality
and morbidity. Also, placenta may settle on amniotic
sheet. Korbin et al. observed that the placenta may be
implanted to amniotic sheet in 26.1% of the cases, but
this placental implantation caused no change in the
course of gestation.[3]

Another significant matter is the fulfillment of differ-
ential diagnosis between amniotic sheet and amniotic
band syndrome (Table 1). The frequency of amniotic
band syndrome varies between 1/1200 and 1/15,000, but
it may increase up to 1/56 in spontaneous abortion
cases.[9] Amniotic bands observed in amniotic band syn-
drome may vary from one to a few, they are the struc-
tures shaken by fetal movements or limiting fetal move-
ments by adhering to fetus[1] and may cause severe fetal
malformations in extremities, body, vertebrae, cranium,
face and abdomen. However, even multiple amniotic
sheets are observed, amniotic sheet generally remains
alone and does not adhere to fetus or umbilical cord;
fetus moves easily and freely.[10] No major fetal anomaly
accompanying amniotic sheets is observed since amniot-
ic sheet is formed of two layers of chorion and amnion,
and in this way, amniotic sheets resemble the membrane
between dichorionic and diamniotic twins and are
observed thicker than amniotic band; however, amniotic
band is formed of single layer of amnion.[11] Another
ultrasonographic finding of amniotic sheet is that its ori-
gin point on uterus wall is triangle-shaped and broad-
based and has a free round end.[1-3,11] It should be remem-
bered that observing free round end can only be done by
evaluating in many planes.

Other cases that may imitate amniotic sheet is the
chorioamniotic separation, vanished twin, uterine sep-
tum and placenta circumvallata.[2,5] Uterine can be distin-

Table 1. Ultrasonographic differences between amniotic band and amniotic sheet.

Amniotic band Amniotic sheet

It may limit fetal movements. It does not adhere to fetus; fetus moves freely.

It may cause severe fetal malformations. It generally does not cause severe fetal malformations.

There may be more than one amniotic sheet. Amniotic sheet is generally alone.

It is formed of single layer of amnion. It is formed of two layers of chorion and amnion membranes.

It is thin. It is thicker.

It has a free round end.

Its origin point on uterus wall is triangle-shaped and broad-based.
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guished from septum by following the course of amniot-
ic sheet. Presence of wide myometrial tissue on uterine
septum base and previous ultrasound examinations of the
patient may helpful for this differentiation; however, it
may not be always possible to distinguish septum from
amniotic sheet.

In our two cases, the absence of direct connection
between the sheet and fetus and of accompanying addi-
tional fetal anomaly, and ultrasonographic characteris-
tics made us to consider amniotic sheet diagnosis. There
was no limitation on fetal movements and fetal develop-
ments were not affected negatively during gestational
follow-up period. By these findings, we consulted
patients who were diagnosed with amniotic sheet and
carried out prenatal follow-up accordingly. In our cases,
while there were risk factors for amniotic sheet such as
cesarean and curettage undergone, there was no addi-
tional problem except that the first case had to deliver by
cesarean due to breech presentation although the sheet
was incomplete and on sub- 1/3 segment of uterus. Also,
not carrying out differential diagnosis but establishing
pre-diagnosis of amniotic band syndrome may put both
family and physician into a great anxiety and cause to
have negative outcomes. On the other hand, misdiag-
nosing may also cause not to carry out appropriate fol-
low-up and to face poor outcomes. By comparing simi-
lar cases in our study, we highlighted the significance of
ultrasonographic examination and careful differential
diagnosis.

Conclusion
Consequently, it should be remembered that the differ-
ential diagnosis of amniotic band syndrome associated
with poor obstetric outcomes and severe fetal malforma-
tions and amniotic sheet is of great importance, and that

the amniotic sheet is benign but may be a predisposing
factor for perinatal morbidity and mortality accompany-
ing with some poor prognostic criteria. 
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Introduction
Fetal dysrhythmias are categorized under three groups
which are tachyarrhythmia, bradyarrhythmia and
irregular cardiac rhythm. If fetal heart rate is above 180
rpm, it is tachyarrhythmia; if it is below 100 rpm, then
it is bradyarrhythmia.[1] Fetal tachyarrhythmia inci-
dence in pregnants is reported between 0.4 and 0.6%.[2]

The reason of 70-80% of fetal tachyarrhythmias which
are one of the major causes of fetal distresses is the
supraventricular tachycardia.[3] Serious cardiac defects
such as ventricular septal defect, aortic stenosis, coarc-
tation of aorta, cardiac tumor, left atrial isomerism and
Ebstein anomaly may be seen in cases with fetal tach-
yarrhythmia.[4]

Fetal supraventriküler taflikardi
Amaç: Aral›kl› ya da devaml› olabilen fetal supraventriküler tafli-
kardi (SVT) tan›s›, ekokardiografide 1:1 atrioventriküler ileti ol-
mas› ve kalp h›z›n›n 220-240 at›m/dakika olmas› ile konulur. Bu-
rada, non-stres testte (NST) variabilite kayb› ve aral›kl› taflikardi
ataklar› ile prezente olan bir fetal SVT olgusunu sunmay› amaçla-
d›k.

Olgu: Otuz ikinci gebelik haftas›nda NST’de variabilite kayb›,
aral›kl› taflikardi ataklar›, ekokardiografide 230 at›m/dk kalp h›z›
ve düzenli 1:1 AV ileti görülen fetüse SVT tan›s› konuldu. Anne-
ye oral sotalol tedavisi baflland›. Takipte 342/7 haftada spontan
vajinal do¤um gerçekleflti. Do¤umunun sekizinci saatinde befl da-
kikal›k SVT ata¤› saptanmas› üzerine oral digoksin tedavisi bafl-
land›. Olgunun üç ayl›k takip süresinde tekrar SVT ata¤› gözlen-
medi.

Sonuç: Aral›kl› fetal SVT’ler ataks›z dönemlerde sadece NST’de
variabilite kayb› ile seyredebilir. NST’de variabilite kayb› d›fl›nda
biyofizik profili normal olan olgular›n fetal tafliaritmi yönünden
yak›n takip edilmesinin faydal› olaca¤› kan›s›nday›z.

Anahtar sözcükler: Fetal supraventriküler taflikardi, non-stres
test, sotalol.
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Abstract
Objective: The diagnosis of fetal supraventricular tachycardia
(SVT) which can be intermittent or continuous is established by 1:1
atrioventricular conduction in echocardiography, and heart rate
between 220 and 240 bpm. We aimed to present a fetal SVT case
characterized by the loss of variability and intermittent tachycardia
attacks in non-stress test (NST).

Case: The fetus at 32 weeks of gestation was diagnosed with SVT due
to the loss of variability at NST, intermittent tachycardia attacks, 230
bpm at echocardiography and regular 1:1 AV conduction. Oral
sotalol therapy was initiated to the mother. At the follow-up, sponta-
neous vaginal delivery was carried out at week 342/7. Upon observ-
ing SVT attack for five minutes at eight hour of the birth, oral digox-
in therapy was initiated. No additional SVT attack was observed dur-
ing 3 months of follow-up. 

Conclusion: Intermittent fetal SVTs may progress only by the loss
of variability at NST during non-attack periods. We believe that it
would be useful to follow-up cases closely who have normal biophys-
ical profile except the loss of variability at NST in terms of fetal tach-
yarrhythmia.

Key words: Fetal supraventricular tachycardia, non-stress test,
sotalol.
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Fetal SVT diagnosis is established by the detection
of regular 1:1 atrioventricular (AV) conduction by M-
mod or pulsed-wave Doppler in fetal echocardiogra-
phy.[2] Fetal heart rate is generally 220-240 bpm. The
most etiological reason is reported as the AV re-entry
occurring through accessory pathway. Fetal SVT may
be intermittent or continuous, and may cause non-
immune hydrops fetalis.[2,5] Hydrops fetalis is one of the
most significant factors for estimating perinatal out-
comes.[6] There is the risk of congestive heart failure and
mortality risk at the rate of 27%.[6]

The anti-arrhythmic drugs that are used most in fetal
SVT treatment are digoxin, sotalol, flecainide and amio-
darone. In this article, fetal SVT case treated by sotalol
was presented since it is rare, and displayed the loss of
variability at non-stress test (NST).

Case Report
In 34-year-old (Gravida 3, Parity 2, Live 2), the loss of
variability at NST and fetal tachycardia which took 6
minutes were observed at 32 weeks of gestation (Fig. 1).
The case which did not show any cardiac defect in fetal
echocardiography and had 140 bpm of heart rate was
referred to our clinic when fetal heart rate was found to

be above 210 bpm at NST in the control two weeks
later. According to the examination, weeks of gestation
were 34 according to last menstrual period and fetal bio-
metry was consistent with 36 weeks. The score of bio-
physics was 8 and there was no fetal hydrops finding.
Fetal heart rate was 230 bpm in fetal echocardiography
(Fig. 2). Fetal SVT diagnosis was established when reg-
ular 1:1 AV conduction was observed.

Upon the observation of tachycardia attack which
took 10 minutes in the follow-up by continuous fetal
monitorization, oral sotalol therapy (160 mg/day, 2
doses) was initiated to mother who had no arrhythmia
history and found to have normal QTc interval in elec-
trocardiographic (ECG) examination. After the treat-
ment, fetal tachycardia which took 25-30 minutes was
observed two times in the first 24 hours. At the 35th
hour of treatment, early membrane rupture developed
and 2800 g female baby (first minute Apgar score: 7; 5th
minute Apgar score: 9) was delivered vaginally at 42nd
hour after spontaneous labor at 342/7 week.

Upon SVT attack which took 5 minutes at postnatal
8th hour, oral digoxin was administered (1x1 drop) to the
newborn who had normal findings for physical examina-
tion, full blood count, biochemical tests, thyroid func-

Fig. 1. (a, b) Fetal tachycardia and variability loss in non-stress test.

a

b
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tion tests, ECG and systolic functions, and found to have
patent foramen ovale in the echocardiographic assess-
ment. The case which did not relapse arrhythmia in the
follow-up was discharged from the hospital and no SVT
attack was observed during 3-month follow-up period.

Discussion
Fetal tachyarrhythmia is one of the reasons of fetal dis-
tress. Fetal SVT which is one of the most common rea-
sons of fetal tachyarrhythmias is the cardiac arrhythmia
in which fetal heart rate is 220-300 bpm and AV conduc-
tion is 1:1. Although fetal SVT is observed generally at
2nd and 3rd trimester, it may also be seen in first
trimester.[7] Fetal SVT may be intermittent or continu-
ous. In case that it takes longer than 12 hours, it may
cause heart failure, non-immune hydrops fetalis,
preterm labor or fetal losses. In our case, biophysical
profile was normal despite the loss of variability at NST.

The approach in fetal SVT is determined according
to the gestational age, duration and frequency of attack,
and the presence of heart failure and hydrops. The inci-
dence rate of non-immune hydrops is higher at early
weeks.[4] It is reported that follow-up can be carried out
in cases with short-term attack (<1-2 min.) and no heart
failure developed; however, it is suggested to do anti-

arrhythmic treatment which is continuous and no heart
failure is developed.[8]

Anti-arrhythmic treatment can be applied to the
fetus through either direct cordocentesis or mother
transplacentally. Since repeating initiatives may be
needed and there is 1% risk of perinatal mortality by
cordocentesis, transplacental method is preferred
widely. However, in the presence of hydrops, the effect
of transplacental drug is decreased. In a study where
transplacental digoxin, sotalol and flecainide were
compared on 159 fetal tachyarrhythmia cases, it was
reported that digoxin and flecainide were more effec-
tive than sotalol on both fetal SVT and atrial flutter. It
was seen that fetal SVT returned to normal rhythm
after median 3 days by digoxin, median 4 days by fle-
cainide, and median 12 days by sotalol.[4] Although
digoxin (1.5-2 mg in the first 2 days, then 0.375-1
mg/day) or sotalol (160-400 mg/day, 2-3 doses) was
reported to be effective as the first preference in non-
hydropic cases, there has been no controlled prospec-
tive study yet showing superiority of anti-arrhythmic
drugs over each other.[9] Generally, if no response to
treatment is observed within three days, either dosage
is increased or it is initiated to administer a second
anti-arrhythmic drug.[10]

Fig. 2. Fetal heart rate in the Doppler examination obtained from aortic flow is 230 bpm.
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One of the reasons of fetal SVT is the Wolf-
Parkinson-White (WPW) syndrome (21%) among pre-
excitation syndromes.[11] However, there is still no fetal
cardiac electrophysiological assessment method to use in
prenatal diagnosis of WPW syndrome. Yet, it is report-
ed that fetal WPW diagnosis may be established by fetal
magnetocardiography which is a non-invasive method.[12]

Establishing the diagnosis of WPW syndrome is very
important for choosing STV treatment since using
digoxin in WPW syndrome which may cause AV con-
duction abnormalities is contraindicated.[13]

Sotalol is a non-selective beta-blocker type of anti-
arrhythmic drug which has better placental transmission
than digoxin.[14] It is reported that sotalol can be used
safely in also hydropic cases as a first preference.[10]

However, it may cause exhaustion, inappetence,
headache, palpitation, chest pain, emesis, bradycardia,
proarrhythmic effect in the mother and sudden fetal
deaths.[15] Mother should be questioned in terms of
arrhythmia history before sotalol administration due to
proarrhythmic effect, treatment should be initiated after
QTc interval is assessed in ECG. Due to the possibility
of close monitorization of maternal heart rate, it is rec-
ommended to carry out treatment by hospitalization.[15]

In our non-hydropic case, anti-arrhythmic drug was
administered due to frequent repeat and long duration of
fetal SVT. Sotalol was preferred as anti-arrhythmic drug
since it has been reported that sotalol has been effective
in fetal SVT treatment recently and that fetal WPW syn-
drome could not be ruled out. During the treatment, no
prolongation was detected in the maternal QTc dura-
tion. However, two fetal SVT attacks were observed dur-
ing the follow-up and preterm labor was carried out at
week 342/7. The case, which could not be found to have
WPW syndrome at postnatal examination and observed
to have SVT attack again, was successfully treated by
digoxin.

Conclusion
Diagnoses and treatments of fetal tachyarrhythmias are
very important due to the fact that they may cause fetal
distress. We presented this case to highlight the signifi-
cance of close follow-up of cases in terms of fetal tach-
yarrhythmias which have normal biophysical profile
except the loss of variability at non-stress test, to con-
tribute to the fetal SVT follow-up, and to share our
experience.
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Importance in prenatal diagnosis of the detection 
of isolated aberrant right subclavian artery
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Introduction
Normally, right subclavian artery originates from bra-
chiocephalic artery which is the first branch of aorta at
aortic arch level. Aberrant subclavian artery (ARSA), the
one of the aortic arch anomalies, is seen in 1-2% of gen-
eral population and in this case, right subclavian artery
originates from aortic arch as the 4th branch.[1] “Vascular
signs” have also been added recently into the anomalies
seen in Down syndrome frequently and used as ultrasono-
graphic marker in the antenatal risk evaluation.[2] ARSA,
which has been reported as 40% in cases with Down syn-
drome, has been suggested to be a marker for Down syn-
drome in the literature as a vascular sign and become one
of the findings in prenatal ultrasonographic diagnosis.[1,3,4]

In this article, we aimed to present two cases estab-
lished with isolated ARSA diagnosis in the detailed rou-
tine obstetric ultrasonography made between 18 and 22
weeks of gestation, to compile related up-to-date litera-
ture and to make contribution to the literature for the
significance of ARSA on Down syndrome as an ultra-
sonographic marker.

Case Report
Case 1

Forty-year-old pregnant woman (Gravida 1, Parity 0)
referred to our perinatology clinic for detailed routine
obstetric ultrasonography at 20 weeks of gestation. In

‹zole aberan sa¤ subklavian arterin saptanmas›n›n
prenatal tan›daki önemi
Amaç: ‹zole aberan subklavian arter (ARSA) tan›s›n›n önemini de-
¤erlendirmeyi amaçlad›k.

Olgu: Biz bu olgu sunumunda, k›rk yafl›nda 20. gebelik haftas›nda
ve yirmi sekiz yafl›nda 23. gebelik haftas›nda izole ARSA tan›s› alan
iki olgunun prenatal tan›s› ve fetal sonucunu sunuyoruz.

Sonuç: Normal popülasyonda görülme insidans› %1.4 olan abe-
ran sa¤ subklavian arterin (ARSA) Down sendromlu olgularda in-
sidans›n›n %40’a kadar ç›kmas›, ARSA’n›n vasküler iflaretlerden
biri olarak prenatal ultrasonografik tan›s› konulabilen Down sen-
dromu belirteçleri aras›na girmesini gündeme getirmifltir.

Anahtar sözcükler: Aberan sa¤ subklavian arter, prenatal tan›.
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Abstract

Objective: We aimed to evaluate the significance of isolated aber-
rant right subclavian artery (ARSA) diagnosis.

Case: In this case study, we are presenting the prenatal diagnosis
and fetal results of two cases (forty-year-old at 20 weeks of gestation
and twenty-eight-year-old at 23 weeks of gestation) who were diag-
nosed with ARSA. 

Conclusion: As aberrant right subclavian artery (ARSA), which has
the incidence rate of 1.4% in normal population, has increased up
to 40% in cases with Down syndrome, it has been considered to add
ARSA into the markers of Down syndrome which can be estab-
lished with prenatal ultrasonography diagnosis as one of the vascu-
lar markers.

Key words: Aberrant right subclavian artery, prenatal diagnosis.



the detailed obstetric ultrasonography performed,
aberrant subclavian artery was observed as heading
rightwards behind the trachea on three vessel cross-
section. No additional major and/or minor anomaly
was detected except ARSA in the ultrasonographic
examination. The family was informed about isolated
ARSA presence and genetic consultancy was provided
about Down syndrome risk due to advanced maternal
age, and amniocentesis was done for karyotype analy-
sis. When the result of amniocentesis was found as
46,XX normal constitutional karyotype, the pregnant
woman delivered a healthy 3400 g baby with 9/10
Apgar score on 39 weeks of gestation. No symptom
associated with ARSA was observed in the baby. The
presence of ARSA was confirmed in the baby by post-
partum echocardiography done by pediatric cardiology
clinic, and the baby has been still followed-up regular-
ly by the pediatric cardiology clinic (Fig. 1).

Case 2

The aberrant subclavian artery was observed as head-
ing rightwards behind the trachea on three vessel

cross-section in the detailed routine obstetric ultra-
sonography of 28-year-old pregnant woman (Gravida
1, Parity 0) at 23 weeks of gestation. The family was
provided genetic consultancy about the non-existence
of risk increase at double test previously made, having
young maternal age and detecting no additional anom-
aly in the ultrasonography in terms of the markers
which make to consider Down syndrome, and the fam-
ily did not want amniocentesis for karyotype analysis.
The patient delivered a healthy 3400 g baby with 9/10
Apgar score at 38 weeks of gestation. After the birth,
no symptom associated with ARSA was observed in the
baby. The presence of ARSA was confirmed in the
baby by postpartum echocardiography done by pedi-
atric cardiology clinic, and the baby has been still fol-
lowed-up regularly by the pediatric cardiology clinic.

Discussion
While congenital anomalies of aortic arch are seen com-
monly, ARSA with the incidence rate of 1-2% among
general population is the most common one among
these anomalies and it is generally located on the right.[5]
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Fig. 1. The view of aberrant right subclavian artery in fetal echocardiography.
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It is generally found when examining mediastinal dis-
eases or during autopsy. Abnormal development or
absence of right fourth aortic arch together with the
presence of 7th intersegmental artery at embryonal peri-
od causes the formation of aberrant right subclavian
artery. In cases with aberrant right subclavian artery, it
passes behind the esophagus in 80% of the cases,
between esophagus and trachea in 15% of the cases, and
in front of trachea or main bronchus in 5% of the cases.
Although it is asymptomatic in many cases, it may cause
symptoms such as dysphagia, recurrent aspirations, dys-
pnea or coughing in case of pressure on esophagus, tra-
chea or laryngeal nerve.[6]

There are many studies in the literature which
report that specific cardiac anomalies such as isolated
ventricular septal defect, isolated and/or multiple
intracardiac echogenic focus, pericardial effusion and
tricuspid regurgitation are associated with Down syn-
drome.[7-9] Although there are studies associating aber-
rant right subclavian artery originated from left aortic
arch with Down syndrome, there has been still no spe-
cific finding showing that ARSA is associated with
Down syndrome.[2]

According to postnatal radiographic studies, ARSA
incident increases up to 16-35% in infants or adults
with Down syndrome. It was found in the study of
Chaoui et al. that the incidence rate of ARSA was 35%
in cases with Down syndrome while it was 1.4% in
cases without Down syndrome.[10,11] While ARSA inci-
dence is approximately 1.5% in general population, it
may increase up to 28.6% in cases with Down syn-
drome, and up to 18.2% in fetuses with Trisomy 18.[8]

Conclusion
The cases that we presented are the ones which were
found to have isolated ARA which were not concomi-
tant chromosomal or structural anomaly. Therefore,
due to the possibility of ARSA being with other con-
comitant anomalies, carrying out detailed ultrasono-
graphic examination and fetal echocardiography before
defining as isolated in the management would be an
appropriate approach. Also, it should be carefully
examined in the ultrasonography whether there is any

additional concomitant anomaly for the fetuses diag-
nosed with ARSA or not, and consultancy should be
provided to families accordingly. However, in order to
consider isolated ARSA presence among the minor
anomalies used as ultrasonographic marker for antena-
tal risk evaluation during Down syndrome screening,
we believe that broader prospective studies evaluating
and supporting this idea are required.
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