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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-
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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.
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Perinatal Journal aims to create an interdisciplinary scientific plat-
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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" presented by
manuscript submission system should be approved by the authors
during the submission process. No payment is done for manuscripts

under the name of copyright or others approved for publishing in
the journal and no publication cost is charged. 

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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reproduction in any medium, without any changing and except the
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which are peer-reviewed:

• Original Article

• 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 articles,
titled as:

• Editorial
• Opinion
• Review
• Report
• Clinical Guidelines
• 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All submissions to Perinatal Journal must be original, unpublished, and not under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 automatically
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 manu-
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the statistical evaluation to Statistical Advisor if necessary as well. They have also
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additional relevant data, documents, or information upon the editorial request
if necessary.

Ethical Issues 
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Manuscripts Submitted to Biomedical Journals published by International
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Authors are requested to ensure that their manuscript follows the appro-
priate guidelines such as CONSORT for randomized controlled trials, STROBE for
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systematic reviews and meta-analyses, for the study design and reporting if
applicable.

Authorship and Length of Texts
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Copyright Agreement” as “designing the study”, “collecting the data”, “ana-
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Sections in the Manuscripts

Manuscripts should be designed in the following order: title, abstract, main text,
references, and appendix (tables, figures, drawings, pictures, videos, patient
forms, surveys etc.).

Title

The title of the manuscript should be carefully chosen to better reflect the con-
tents of the study. No anusual abbreviations should be used in the title of the
manuscript. 

Abstract

Abstracts should not contain any abbreviation and references. They should be
prepared under following designs. 

—  Abstracts of Original Research Articles should be max. 250 words
and structured in four paragraphs using the following subtitles: Objective,
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Methods, Results, and Conclusion. Following the abstract, each abstract should
include max. 5 key words separated with comma and written in lower cases.

—  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 should include max. 3 key words separat-
ed with comma and written in lower cases.

—  Abstracts of Review Articles should be max. 300 words and present-
ed not structured in one paragraph. Following the abstract, each abstract should
include max. 5 key words separated with comma and written in lower cases.

—  Abstracts of Technical Notes should be max. 125 words and struc-
tured in three paragraphs using the following subtitles: Objective, Technique,
Conclusion. Following the abstract, each abstract 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 Original 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. 
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reflect the author's personal experiences as far as possible. 
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"Introduction, Technic, Discussion". The presented technic should be defined
briefly under the related title, and include illustrations or figures as soon as
possible. 

—  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
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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. 
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authors if six or fewer should be listed; otherwise, the first six and “et al.”
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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:
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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, NY: Springer; 1990.
p. 112–9.

— Chapter in a book: Moore TR, Hauguel-De Mouzon S, Catalano P.
Diabetes in pregnancy. In: Creasy RK, Resnik R, Greene MF, Iams JD, Lockwood
CJ, Moore TR, editors. Creasy and Resnik’s maternal-fetal medicine: principles
and practice. 7th ed. Philadelphia, PA: Saunders-Elsevier; 2014. p. 988–1021.  

Figures and tables
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uscript should be referred to as “figure”. All figures should be numbered con-
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digital file in “jpeg” format, with a minimum 300 dpi or better resolution. All
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Status of neutrophil-lymphocyte ratio and 
25-hydroxyvitamin D in preeclampsia and 

preterm birth
Lebriz Hale Tamer1, Yeliz Aykanat1, Fulya Gökda¤l› Sa¤›r1, Oktay Olmuflçelik2, Suna Özdemir1

1Department of Obstetrics and Gynecology, Faculty of Medicine, Istanbul Medipol University, Istanbul, Turkey
2Department of Internal Medicine, Faculty of Medicine, Istanbul Medipol University, Istanbul, Turkey

Özet: Preeklampsi ve preterm do¤umda 
nötrofil-lenfosit oran› ve 25 hidroksi D vitamini
durumu
Amaç: Preeklampsi ve preterm do¤umda düflük 25 hidroksi D vita-
mini (25-OH D) seviyelerini ve nötrofil-lenfosit oranlar›n› (NLO)
incelemektir. 

Yöntem: ‹stanbul Medipol Üniversitesi Kad›n Hastal›klar› ve Do-
¤um Klini¤i’nde 2014 – 2017 y›llar› aras›nda do¤um yapan toplam
180 gebe çal›flmaya dahil edildi. Çal›flma grubu 61 preeklamptik
gebeden (n=61) ve preterm do¤um yapan 74 kad›ndan (n=74),
kontrol grubu ise miad›nda do¤um yapan 45 kad›ndan (n=45) olu-
fluyordu. Üç grubun demografik, obstetrik ve laboratuvar sonuçla-
r›, 25-OH D seviyeleri ve NLO bak›m›ndan karfl›laflt›r›ld›. 

Bulgular: VK‹, düflük say›s› ve sosyoekonomik durum yönünden
üç grup aras›nda istatistiksel olarak anlaml› farkl›l›k yoktu
(p>0.05). Maternal yafl, gravida, parite, gebelik haftas›, do¤um
a¤›rl›¤› ve Apgar skorlar›, kontrol grubuna k›yasla preeklamptik ve
preterm grupta anlaml› flekilde daha düflüktü (p<0.05). 25-OH D
seviyeleri, miad gebeliklere k›yasla preeklamptik ve preterm gebe-
liklerde anlaml› flekilde daha düflükken (s›ras›yla 18.2±4.3 ng/ml;
19.1±3.7 ng/ml; 34±5.1 ng/ml, p<0.05), NLO ise miad do¤um
grubuna k›yasla preeklampsi ve preterm do¤um gruplar›nda an-
laml› flekilde daha yüksekti (s›ras›yla 3.96±1.23, 3.98 ±1.34, 3.22±
1.24, p<0.05). 

Sonuç: Düflük 25-OH D seviyeleri ve artm›fl NLO’nun, spontane
preterm do¤um ve preeklampsi etiyolojisinde rol oynamas› muh-
temeldir. Maternal D vitamini takviyesinin maternal, fetal ve ne-
onatal sa¤l›¤›n geliflmesi üzerindeki etkisi belirsizdir, ancak potan-
siyel olumlu etkiler üzerine daha kapsaml› araflt›rma gerekmekte-
dir. 

Anahtar sözcükler: D vitamini, nötrofil-lenfosit oran›, preeklamp-
si, preterm do¤um.
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Abstract

Objective: To examine the effect of low 25-hydroxyvitamin D (25-
OH D) levels and the neutrophil-to-lymphocyte ratios (NLRs) on
preeclampsia and preterm birth. 

Methods: A total of 180 pregnant women who gave birth at the
Istanbul Medipol University Gynecology and Obstetrics Clinic
between 2014 and 2017 were enrolled in the study. The study
group consisted of 61 preeclamptic women (n=61) and 74 women
(n=74) with preterm births, and the control group consisted of 45
women (n=45) with term births. The demographic, obstetric and
laboratory results of all three groups were compared according to
25-OH D levels and NLRs.

Results: There was no statistically significant difference among the
three groups in terms of BMI, abortus numbers and socioeconomic
status (p>0.05). Maternal age, gravida, parity, gestational week, birth
weight and Apgar scores were significantly lower in the preeclamp-
tic and preterm groups compared to the control group (p<0.05). 25-
OH D levels were found to be significantly lower in preeclamptic
and preterm pregnancies compared to term pregnancies (18.2±4.3
ng/ml; 19.1±3.7 ng/ml; 34±5.1 ng/ml, p<0.05, respectively) while
the NLR was significantly higher in the preeclampsia and preterm
birth group compared to the term birth group (3.96±1.23, 3.98
±1.34, 3.22±1.24, p<0.05, respectively). 

Conclusion: Low levels of 25-OH D and increased NLR are likely
to play a role in spontaneous preterm birth and preeclampsia etiolo-
gy. The impact of maternal vitamin D supplementation on the
improvement of maternal, fetal and neonatal health is not clear, but
more extensive research is needed on the potential positive effects. 

Keywords: Vitamin D, neutrophil-lymphocyte ratio, preeclamp-
sia, preterm birth.



Introduction
Vitamin D plays an important role in calcium home-
ostasis and bone metabolism.[1,2] Vitamin D status and
season are intrinsically linked; upon exposure to natu-
ral sunlight, endogenous skin production of vitamin D
occurs.[3,4] Serum 25-hydroxyvitamin D (25-OH D) is
usually measured to assess vitamin D levels. 25-OH D
is the active form of 1.25-dihydroxyvitamin D and it
has a half-life of 4–6 hours, while the half-life of 25-
OH D has been determined to be about 2–3 weeks.[5–7]

Recent studies have shown that 25-OH D is responsi-
ble for many important metabolic pathways in addition
to its well-defined role in bone-calcium metabolism. It
has already been shown to play an important role in
apoptosis, antiproliferative pathways, immunosuppres-
sion and also exert anti-inflammatory effects on many
different tissues such as the brain, reticulo-endotelial
system, urogenital system. Moreover, it has already
been shown to impact the etiology of different systemic
inflammatory diseases, type 2 diabetes, depression and
autoimmune diseases.[8–11] The neutrophil-to-lympho-
cyte ratio (NLR) has been defined as a useful marker
for systemic inflammatory diseases. Even in the appro-
priate climate circumstances, 25-OH D deficiency is
still a challenging topic. Studies indicating the role of
25-OH D deficiency during pregnancy and its relation
with hypertensive diseases, diabetes, and preterm birth
are rapidly increasing. Hypertension during pregnancy
(prevalence: 5–10%) is responsible for serious morbid-
ity and mortality.[12] Hypertension in pregnancy can
present as gestational hypertension, preeclampsia and
eclampsia.[13] Endothelial dysfunction, oxidative stress
and inflammation play a critical role in increasing the
risk of hypertensive diseases during pregnancy.[14] Low
levels of 25-OH D in pregnancy can play a role in
maternal preeclampsia, diabetes, cholestasis, periodon-
tal disease, intrauterine growth retardation, premature
birth and cesarean birth. Maternal 25-OH D deficien-
cy is a well-defined risk factor for rickets in newborns
and early childhood. It has also been suggested that 25-
OH D leads to type 1 diabetes, asthma, allergy, multi-
ple sclerosis and schizophrenia later in life. In this
respect, vitamin D supplementation during pregnancy
has become an important treatment strategy in order
to eliminate early and late-stage health problems.
Hypertensive diseases during pregnancy have been
shown to boost the metabolism of creatinine and uric
acid levels and decrease the serum calcium due to

metabolic changes. 25-OH D exerts angiogenic,
immunmodulator and anti-inflammatory roles for
implantation and placentation.[15,16] Some studies have
shown that high levels of 25-OH D are particularly
protective for preeclampsia.[17–22] In this context, it has
been suggested that a severe deficiency of 25-OH D
below 10 ng/ml may increase the risk of preeclampsia
and eclampsia during pregnancy.[23] The ideal recom-
mendations for screening and supplementation are still
controversial. The aim of the study is to investigate
relationship between 25-OH D levels and NLRs in
preterm labor and preeclampsia.

Methods
A total of 180 pregnant women, who gave birth at the
Istanbul Medipol University Gynecology and Obstetrics
Clinic between 2014 and 2017, were enrolled in the
study. The study group consisted of 61 women (n=61)
with preeclampsia as group 1 and 74 women (n=74) with
preterm birth as group 2, and control group consisted of
45 women (n=45) with term birth as group 3. The
demographic, obstetric and laboratory results of all
three groups were compared in terms of 25-OH D lev-
els and NLRs.

The diagnosis of preeclampsia was made according
to the criteria of American Collage of Obstetricians and
Gynecologists (ACOG) guideline for hypertension in
pregnancy. Preeclampsia was defined as the condition in
which arterial blood pressure levels were greater than or
equal to 140 mmHg systolic and/or 90 mmHg diastolic
on two occasions at least 4 hours apart and proteinuria
after the 20th week of pregnancy, greater than or equal
to 300 mg/dl per 24-hour urine collection or dipstick
reading of 1+ or more. Preterm birth was defined as the
delivery of a liveborn infant before 37 weeks of gestation.
Patients with history of metabolic disease, uterine anom-
alies, multiple pregnancies, fetal anomalies, intrauterine
growth retardation, pregestational and gestational dia-
betes, membrane rupture, chorioamnionitis, fetal tachy-
cardia or fever with an unknown origin were excluded.

The control group consisted of healthy pregnant
women who gave birth between gestational week 37 and
42 without any medical condition or poor obstetric trait
(diabetes, hypertension, obesity or small for gestational
age history in previous births). Blood samples were col-
lected in the labor room. The clinical parameters includ-
ed age, body mass index, socio-economic status, gravida,
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parity, gestational age, abortus neonatal weight and 1–5
minute Apgar scores.

Laboratory analysis

Venous blood samples were collected in the labor room.
Serum 25-OH D was measured in the auto-analyzer
(Cobas 6000; Roche, Tokyo, Japan) with the electro-
chemiluminescence immunoassay method (ECLIA). 30-
80 ng/ml was evaluated as optimal and 20 ng/ml deficient,
20–29 ng/ml insufficiency and <15 ng/ml was considered
as toxic. The results were calculated as standard deviations.
The hemogram values were analyzed on an automated
hematology device (XT2000i; Symex, Osaka, Japan).

Statistical analysis: The data was analyzed using
Statistical Package Social Sciences (SPSS) Version 15.0
(SPSS Inc., Chicago, IL, USA). Descriptive statistics
were expressed as standard deviations and averages for
numerical variables. The Kolmogorov-Smirnov test was
used to analyze the regular distribution of variables and

the Mann-Whitney U test was performed for subgroup
comparisons. The Pearson’s chi-square test was used for
categorical variables. The p-value <0.05 was considered
to be significant. The one-way ANOVA (Robust test:
Brown-Forsythe) and Kruskal-Wallis H test post hoc
analysis and the nonparametric post hoc tests (Miller,
1966) were adopted for multiple group comparisons.

Results
The comparisons of socio-demographic and clinical
data of the groups are presented in Table 1. There was
no statistically significant difference among the three
groups in terms of BMI, abortus number and socioeco-
nomic status (p>0.05). Maternal age, gravida, parity,
gestational week, birthweight and Apgar scores were
significantly lower in the preeclamptic and preterm
groups compared to the control group (p<0.05). A
comparison of the laboratory values of the groups is
presented in Table 2. 25-OH D levels were signifi-
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Table 1. Comparison of demographic and clinical data between groups.

Group 1 Group 2 Group 3 p
(n=61) (n=74) (n=45) value

Maternal age (years) 23.7±2.4† 22.5±2.1† 29.2±3.1 <0.001*

Gravida 2 (0–2)† 2 (0–2)† 3 (1–8) <0.001*

Parity 1 (0–3)† 1 (0–3)† 2 (0–6) <0.001*

Abortus 1 (0–3)† 1 (0–3)† 2 (0–6) <0.001*

The gestational weeks at delivery 0 (0–3) 0 (0–2) 0 (0–3) NS

BMI (kg/m2) 22.9±3.2 22.7±3.5 23.1±2.9 NS

Socio-economic status

Low 19% 18% 19% NS

Medium 63% 65% 64% NS

High  18% 17% 17% NS

Birth weight (g) 2445±280† 2100±370† 3320±310 <0.001*

Apgar score

1. minute 7.2±1.1† 7.0±1.2† 8.8±0.5 <0.001*

5. minute 8.2±0.7† 7.8±0.6† 9.7±0.2 <0.001*

Mean±SD, mean (min–max). BMI: body mass index; n: number (%); NS: no statistical significance.

*Statistical significance; †statistical significance was based on healthy pregnant group (p<0.05).

Table 2. Comparison of laboratory data.

Group 1 Group 2 Group 3 p
(n=61) (n=74) (n=45) value

25-OH vitamin D (ng/ml) 18.2±4.3† 19.1±3.7† 34±5.1 0.001*

NLR 3.96±1.23† 3.98 ±1.34† 3.22±1.24 0.005*

*Statistical significance; †statistical significance was based on healthy pregnant group (p<0.05).
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cantly lower in the preeclamptic and preterm group
compared to the control group (p<0.05) and NLRs
were found to be higher in the preterm and preeclamp-
sia group compared to the control group (p<0.05).

Discussion
25-OH D deficiency during pregnancy is critical both
for fetal and maternal outcomes. The prevalence of
preeclampsia, preterm birth and metabolic diseases such
as gestational diabetes has been shown to be increased in
pregnancies with severe 25-OH D deficiency, especially
within the first trimester of the antepartum period.
Hollis et al. evaluated the effect of vitamin D supplemen-
tations which were applied in three different doses of
400, 2000 and 4000 IU to 350 pregnant women in their
first trimester. They have interestingly showed that
there was no significant difference between 2000 and
4000 IU while there was a significant difference between
a low dose and a high dose of supplementation in terms
of pregnancy outcomes. Despite this promising clinical
data, there is some disagreement on the dosing regimens
in pregnancies which is related to its well-known effects
in terms of deficiency.[24]

In our study, we aimed to investigate the relationship
between preterm birth, preeclampsia and 25-OH D defi-
ciency. We concluded that maternal 25-OH D serum
levels decreased as an inflammatory and oxidative stress
marker in preeclamptic and preterm birth group. We
have found no significant difference in the demographic
characteristics of the patients when compared to the
control group. When considering the outcomes of the
preeclampsia group, our results are in line with many
studies showing that vitamin D levels are lower than the
control groups.

In the light of recent controversial results regarding
the relationship between vitamin D levels and preterm
birth, we concluded that the levels of vitamin D in
preterm birth were decreased. Our results highlight
the importance of vitamin D deficiency. In accordance
with this, a study carried out by Parlak et al. in Turkey
observed pregnant women who were vitamin D defi-
cient and compared them in terms of poor socio-eco-
nomic status, number of pregnancies and style of dress.
It was concluded that primiparous women with a con-
servative style of dress and poor economic status had an
increased risk of 25-OH D deficiency. The study high-
lighted the importance of vitamin D supplementation

for this population that makes up a major part of preg-
nant women in Turkey.[25] We agree with the results of
this study which recommend a daily supplementation
of 1500 to 2000 IU during pregnancy and the postpar-
tum period. As suggested by Bodnar et al. which is
replicated in many studies of the literature, the diagno-
sis and prevention of vitamin D deficiency at an early
stage can halt/decrease preterm birth rates. In our
study, we concluded that there is a significant differ-
ence between patients with low levels of 25-OH D and
the control group in terms of preterm birth risk.[26]

Moreover, Schulz et al. conducted a study on the rela-
tionship between 25-OH D deficiency and placenta-
tion. They revealed that vitamin D plays a critical role
in the formation of vascular pathologies. A recent study
suggests that sFlt-1 plays a significant role in the for-
mation of preeclampsia, through its relationship with
VEGF expression. It has been proposed that vitamin D
supplementation potentially decreases the levels of
antiangiogenic factors via the placental gene transcrip-
tion.[27]

Cakmak et al. has shown that epicardial fat thickness,
pentraxin-3 and NLR may be useful inflammatory
markers in terms of evaluating preeclampsia.[28] A retro-
spective study compared first trimester levels of NLR
and platelet to lymphocyte ratios (PLR) in preeclamptic
women and health controls. They suggested that high
NLR and PLR during the first trimester are independ-
ent predictors of subsequent preeclampsia.[29] In another
retrospective study, Kim et al. evaluated 483 preterm
births. These preterm birth cases were divided into two
groups as women with and without placental inflamma-
tory response. The researchers concluded that NLR is a
cost-effective parameter in women with placental
inflammatory response in terms of admission to delivery
interval.[30] Jung et al. showed pre-operative increased
NLR and amniotic fluid IL-8 levels in preterm births
before 32 weeks after emergency cerclage and they sug-
gested that they may be important markers for predict-
ing emergency cerclage outcomes in women with cervi-
cal insufficiency.[31] Kim et al. designed a combined
marker by dividing cervical length by NLR and showed
that combined marker was more sensitive than C-reac-
tive protein (CRP), NLR and cervical length alone for
predicting the risk of preterm labor.[32] Also, maternal
NLR was found to independently predict the risk of
NEC in very preterm infants, whereas clinical and his-
tological chorioamnionitis and funisitis are not predic-



tive of NEC.[33] In light of the above mentioned data, our
study also suggests increased NLR is a marker of sys-
temic inflammatory disease in preterm and preclamptic
patient groups. 

From a critical point of view, as a weakness of the
study, we excluded iatrogenic preterm birth. Thus, we
processed the data only on spontaneous preterm birth.
Further studies evaluating the correlation between NLR
and vitamin D deficiency are urgently warranted. 

Conclusion
In conclusion, we suggest that vitamin D supplementa-
tion can be administered to pregnant women although
there is still no consensus on this issue. Moreover, NLR
can be evaluated as an important parameter for diseases
in which systemic inflammation is predominant, but
needs validation by prospective multicenter studies. 

Conflicts of Interest: No conflicts declared.
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Özet: Çok erken preterm prematür membran 
rüptüründe koryoamniyoniti öngörmede maternal
delta nötrofil indeksinin yeri
Amaç: Bu çal›flmada çok erken preterm prematür membran rüptü-
rü ile komplike olan gebeliklerde koryoamniyoniti predikte etmede
maternal delta nötrofil indeksinin kullan›m›n› de¤erlendirmeyi ve
bu indeksi di¤er rutin enfeksiyon belirteçleriyle karfl›laflt›rmay›
amaçlad›k. 
Yöntem: ‹nönü Üniversitesi T›p Fakültesi Hastanesi Kad›n Hasta-
l›klar› ve Do¤um Klini¤i’ne 01.04.2014 – 01.01.2017 tarihleri aras›n-
da, gebeli¤in 16–24. haftas›nda preterm prematür membran rüptürü
nedeni ile baflvuran ve bekleme yönetimi uygulanm›fl tüm hastalar›n
dosyalar› retrospektif olarak taranarak, çal›flma kriterlerine uygun
hastalar çal›flmaya dahil edildi. Koryoamniyonitin oldu¤u serum lö-
kosit, C reaktif protein (CRP), prokalsitonin ve delta nötrofil indek-
si (DN‹) seviyelerinin cut-off de¤erlerini saptamak için receiver opera-
ting characteristic (ROC) e¤risi analizi kullan›ld› ve sensitivite ve spe-
sifite de¤erleri hesapland›. Tüm analizlerde anlaml›l›k düzeyi 0.05
olarak kabul edildi. 
Bulgular: Çal›flma kriterlerine uygun toplam 73 hasta saptand›. Bu
hastalardan 43’ü (%58.9) izlem s›ras›nda koryoamniyonit tan›s› al›r-
ken, 30’unda (%41.1) koryoamniyonit saptanmad›. DN‹ için cut-off
de¤eri %93.02 sensitivite, %93.33 spesifite ile 1.0 [area under receiver
operating characteristic (AUROC) 0.943, %95 güven aral›¤› (CI)
0.863–0.984, p<0.0001], lökosit için cut-off de¤eri %51.16 sensitivite,
%90 spesifite ile 13.9 (AUROC 0.650 %95 CI 0.529–0.758,
p=0.0239), CRP için cut-off de¤eri %67.44 sensitivite, %76.67 spesi-
fite ile 1.34 (AUROC 0.708, %95 CI 0.590– 0.808, p=0.0006) sap-
tand›. 
Sonuç: Delta nötrofil indeksi çok erken preterm prematüre mem-
bran rüptürü geliflen hastalarda izlem s›ras›nda koryoamniyonit pre-
diksiyonunda kullan›fll› olabilecek, tam kan say›m› ile birlikte bak›la-
bilen, h›zl› sonuç al›nabilen, ek maliyet gerektirmeyen bir enfeksiyon
belirteci olup testin diagnostik performans› CRP, prokalsitonin ve
lökosite göre daha yüksek görünmektedir. 

Anahtar sözcükler: Fetal membranlar›n preterm erken rüptürü, kor-
yoamniyonit, serum belirteçleri.
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Abstract

Objective: In this study, we aimed to assess the use of maternal delta
neutrophil index for the prediction of chorioamnionitis in pregnancies
complicated with very early preterm premature rupture of membranes,
and to compare this index with other routine infection markers. 
Methods: The files of all patients who admitted to the Obstetrics and
Gynecology Clinic of Faculty of Medicine, ‹nönü University, due to
preterm premature rupture of membranes between 16 and 24 weeks
of gestation between April 1, 2014 and January 1, 2017 and applied
expectant management were reviewed retrospectively, and the
patients who were eligible for the inclusion criteria were included in
the study. Receiver operating characteristic (ROC) curve analysis was
used to determine cut-off values of serum leukocyte with chorioam-
nionitis, C-reactive protein (CRP), procalcitonin and delta neutrophil
index (DNI) levels, and sensitivity and specificity values were calculat-
ed. In all analyses, 0.05 was considered as the significance level.
Results: A total of 73 patients matching with inclusion criteria were
identified. While 43 (58.9%) of these patients were diagnosed with
chorioamnionitis, no chorioamnionitis was found in 30 (41.1%)
patients. While the cut-off value for DNI was 1.0 [area under
receiver operating characteristic (AUROC) 0.943, 95% confidence
interval (CI) 0.863–0.984, p<0.0001] with 93.02% sensitivity and
93.33% specificity, it was 13.9 (AUROC 0.650 95% CI 0.529–
0.758, p=0.0239) for leukocyte with 51.16% sensitivity and 90%
specificity, and 1.34 (AUROC 0.708, 95% CI 0.590–0.808, p=
0.0006) for CRP with 67.44% sensitivity and 76.67% specificity. 
Conclusion: Delta neutrophil index is an infection marker which
may be useful for the prediction of chorioamnionitis during follow-
up in patients who develop very early preterm premature rupture of
membranes, can be checked by complete blood count, of which
results can be obtained quickly and does not requires additional
costs, and the diagnostic performance of the test seems higher than
CRP, procalcitonin and leukocyte. 

Keywords: Preterm premature rupture of fetal membranes,
chorioamnionitis, serum markers.



Introduction
Premature rupture of membranes (PRM), being in the
etiology of 30% of the preterm labors, is considered as
one of the most significant reasons of perinatal mortali-
ty and morbidity. Expectancy of fetal life is quite low if
the rupture of membranes occurs especially during the
early second trimester.[1] Although termination is recom-
mended to these patients traditionally by considering
maternal sepsis and poor fetal prognosis risks, it has been
shown recently that expectant management is relatively
safe for pregnant women and that it results in neonatal
life even in small rates.[2] Moreover, there are studies sug-
gesting that serial transabdominal amnioinfusion man-
agement in such patients can also improve perinatal out-
comes significantly by restoring amniotic fluid volume.[3]

The most important complication increasing the risks of
perinatal mortality and morbidity for these patients in
both expectant management serial transabdominal
amnioinfusion management is the chorioamnionitis as a
result of ascending movement of bacteria through sub-
genital tractus in the presence of the rupture of mem-
branes.[4] Although many studies showed that chorioam-
nionitis increased cytokines in the amniotic fluid, fetal
cord blood and maternal serum, there is no effective
diagnostic marker for the early detection of chorioam-
nionitis. Recent studies have defined delta neutrophil
index (DNI) showing immature granulocytes (IG) in the
peripheral blood.[5] While the diagnostic and prognostic
values of delta neutrophil index for sepsis, pneumonia
and acute appendicitis is investigated, there is no suffi-
cient number of studies in the literature for its use for the
prediction of chorioamnionitis.[6]

In this study, we aimed to assess the use of delta neu-
trophil index for the prediction of chorioamnionitis in
pregnancies complicated with very early preterm prema-
ture rupture of membranes, and to compare this index
with other routine infection markers.

Methods
The approval of the Committee of Scientific
Investigation and Publication Ethics (Health Sciences,
‹nönü University) was obtained for the study, and the
investigators complied with the Declaration of Helsinki
by World Medical Association (including the amend-
ments made in 2008) and the Good Clinical Practices
(GCP) guidelines put into effect on December 29, 1995
as the annex to the Circular Note No. 51748 by the

Turkish Ministry of Health (Ethics Committee’s
Approval No. 2016/10-5). The files of all patients who
admitted to the Obstetrics and Gynecology Clinic of
Faculty of Medicine, ‹nönü University, due to preterm
premature rupture of membranes between 16 and 24
weeks of gestation between April 4, 2014 and January 1,
2017 and applied expectant management were reviewed
retrospectively, and the patients who were eligible for
the inclusion criteria were included in the study.

The inclusion criteria of the study are as follows:
18–39 years old, 16+0–24+0 weeks of gestation (con-
firmed by ultrasonography during first trimester or early
second trimester), singleton pregnancy, live pregnancy,
not being on labor (lack of uterine contractions during
hospitalization), detection of the rupture of membranes
during speculum examination by the presence of amniot-
ic fluid in posterior fornix and/or the detection of oligo-
hydramniosis during obstetric ultrasonographic examina-
tion (the deepest vertical pocket being <2 cm containing
amniotic fluid during amniotic fluid evaluation in the
obstetric ultrasonography) and/or the detection of vagi-
nal pH being >5 and/or confirmation by the positive
result of AmniSure(R) test which enables the presence of
placental alpha microglobulin 1 protein in the vaginal
fluid immunochromotographically. Multiple pregnancy,
major fetal anomalies (fatal anomalies or anomalies that
require prenatal and postnatal surgery), fetal death, chro-
mosomal anomalies and genetic syndromes, placental
abnormalities, presence of severe maternal infection,
presence of maternal systemic disease and smoking/alco-
hol/drug use were determined as the exclusion criteria of
the study.

All patients who were complicated with very early
preterm premature rupture of membranes and applied
expectant management were hospitalized and adminis-
tered antibiotherapy (4×2 g ampicillin intravenously for
the first 48 hours, and then 2×1 g ampicillin per oral +
1×500 mg azithromycin for 3 days per oral); they were
monitored for maternal clinical findings (fever, pulse,
blood pressure, respiratory rate, malodorous discharge,
and uterine sensitivity) and fetal heart beats, and infection
markers [complete blood count, C-reactive protein,
CRP, procalcitonin] in the maternal blood were evaluat-
ed weekly until the end of pregnancy. Antenatal corticos-
teroids were administered at 24 weeks of gestation (two
doses of 12 mg betamethasone with 24-h interval), and in
cases where delivery was inevitable, the rescue dose (one
course of intramuscular betamethasone) was applied if
the last dose of corticosteroid administration was 2 weeks
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ago. In pregnancies between 24 and 32 weeks of gestation
where delivery was predicted to be inevitable, magnesium
sulfate was administered according to the standard proto-
cols due to its protection effects on fetal brain. As long as
there is no gestational complication requiring delivery,
the deliveries of the patients were planned at 34 weeks of
gestation and their delivery management was carried out
in our clinic by research assistants working at the
Department of Obstetrics and Gynecology in accordance
with follow-up and delivery protocols prepared according
to the Management Guidelines for Delivery and
Cesarean Section by Turkish Ministry of Health. The
diagnosis of chorioamnionitis was established according
to the presence of at least one of the findings for mater-
nal tachycardia concomitant with maternal fever (≥38°C),
uterine sensitivity, maternal leucocytosis [white blood cell
(WBC) ≥15.000 mL] and malodorous amniotic fluid,
which cannot be attributed to other reasons, as well as
leukocyte infiltration or aggregation with diffuse poly-
morphic nuclei and the presence of inflammation in
decidua (deciduitis), umbilical cord (funisitis) and/or
blood vessels (vasculitis) in at least one major magnifica-
tion on chorioamniotic layer histologically.   

Maternal serum was obtained from 10 ml blood col-
lected venously to EDTA blood collection tube accord-
ing to standard protocols; the serum samples were ana-
lyzed after venous blood samples were centrifuged at
3000 g for 10 minutes at +4°C. Procalcitonin was meas-
ured by ultrasensitive immunoassay method using
TRACE (time-resolved amplified cryptate emission)
technology. While this method directly measures con-
centrations between 0.02 and 50 ng/mL, it can measure
concentrations up to 5000 ng/mL after simple diluation.
Leukocyte (WBC) count was done with Beckman
Coulter GLH750 (Beckman Coulter, Inc., Brea, CA,
USA), CRP levels were measured with Abbott
Diagnostics Architect c16000 System (Abbott
Diagnostics, Lake Forest, IL, USA) using immunotur-
bidimetry. All analyses were carried out by complying
with manufacturer protocols, and critical analyses
thresholds were determined as 15.0 c/mm3 for leukocyte,
0.5 ng/ml for procalcitonin, and 1 mg/dL for CRP.
Specific automated cell analysis device (ADVIA
120/2120; Siemens, Tarrytown, NY, USA) was used to
determine delta neutrophil index. This device uses two
independent leukocyte count methods which are
myeloperoxidase (MPO) and lobularity / nuclear density
channel. DNI values were calculated by following for-
mula: DNI = (leukocyte subfraction measured by using

cytochemical reaction in MPO channel) – (leukocyte
subfraction measured by using weak beam reflection in
nuclear lobularity channel).

The placentae of patients who gave birth were sent
for histopathological evaluation in terms of chorioam-
nionitis. The placentae were fixed with formalin, and the
macroscopic and microscopic evaluations were carried
out according to the placenta evaluation guidelines
developed by the College of American Pathologists.[7]

Tissue samples taken from 5 different locations which
were cord insertion location, placenta edge, middle area
of placenta, cord and extraplacental membranes were
fixed on paraffin blocks. All tissue samples were taken as
1.5 μm stripes and stained with hematoxylin-eosin, and
leukocyte infiltration or aggregation with diffuse poly-
morphic nuclei in at least one major magnification on
chorioamniotic layer was defined as chorioamnionitis.

Following data of the patients in study and control
groups were recorded: age, gravida, parity, abortus, body
mass index, leukocyte, CRP, procalcitonin and DNI val-
ues at complete blood count during first admission, ges-
tational age (week) during PPROM, gestational age
(week) during delivery, duration (day) between PPROM
and delivery, delivery type, delivery indication
(chorioamnionitis, ablatio placentae, preterm birth, fetal
distress and labor induction at 34 weeks of gestation),
birth weight, sex, hospitalization duration, and leukocyte,
CRP, procalcitonin and DNI parameters at complete
blood count during delivery.

Statistical Package for the Social Sciences (SPSS)
version 22.0 (SPSS Inc., Chicago, IL, USA) was used for
statistical analysis. Receiver operating characteristic
(ROC) curve analysis was used to determine cut-off val-
ues of serum leukocyte with chorioamnionitis, CRP,
procalcitonin and DNI levels, and sensitivity and speci-
ficity values under curve were calculated. In all analyses,
0.05 was considered as the significance level.

Results
In this study period, a total of 73 patients who admitted
due to preterm premature rupture of membranes
between 16 and 24 weeks of gestation and applied expec-
tant management were identified. While 43 (58.9%) of
these patients were diagnosed with chorioamnionitis, no
chorioamnionitis was found in 30 (41.1%) patients.
While the patients developing chorioamnionitis during
follow-up were included in the study group, the patients
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without chorioamnionitis were the control group. The
clinical characteristics of study and control groups are
shown in the Table 1. ROC analysis was performed to
determine sensitivity, specificity and recommended cut-
off values of delta neutrophil index, leukocyte, CRP and
procalcitonin in terms of the prediction of chorioam-
nionitis. While the cut-off value for DNI was 1.0
(AUROC 0.943, 95% CI 0.863–0.984, p<0.0001] with
93.02% sensitivity and 93.33% specificity, it was 13.9
(AUROC 0.650 95% CI 0.529–0.758, p=0.0239) for
leukocyte with 51.16% sensitivity and 90% specificity,
and 1.34 (AUROC 0.708, 95% CI 0.590–0.808,
p=0.0006) for CRP with 67.44% sensitivity and 76.67%
specificity. Sensitivity, specificity and recommended cut-
off values of infection markers, which were found by
ROC analysis for the prediction of chorioamnionitis,
used during the follow-up of patients with very early
PRM are shown in the Table 2. ROC curves are shown
in Fig. 1.

Discussion
Chorioamnionitis is the infection of fetal membranes,
amniotic fluid and placenta and/or deciduas, and it is also
called as intraamniotic infection, amnionitis and amniot-
ic fluid infection.[8] Chorioamnionitis, which can be
defined clinically or histologically, may also develop
hematogenously, transplacentally, or transuterinely as a
result of invasive procedures such as amniocentesis and
chorionic villus biopsy.[9] In this study, in which we inves-
tigated the use of DNI and other infection markers for
the prediction of chorioamnionitis in patients who admit-
ted to our clinic for very early PRM and were applied
expectant management, we found that 58.9% of the
patients developed chorioamnionitis. Margato et al. eval-
uated gestational and neonatal outcomes of the patients
who developed the rupture of membranes before 24
weeks of gestation, and they reported chorioamnionitis
rate as 71%. In their retrospective study, Kibel et al.
reviewed the results of 104 pregnant women who were

Table 1. Clinical characteristics of chorioamnionitis and control groups.

Chorioamnionitis Control p
(n=43) (n=30)

Week for the rupture of membranes† 19.76±1.65 18.73±1.85 0.018

Body mass index (kg/m2)* 27 (22–39.8) 26 (18–34) 0.334

Leukocyte during admission (×109/L)* 12.8 (8.7–15.5) 11.0 (7.6–15.9) 0.257

CRP during admission (mg/L)* 1.0 (0.3–5.3) 1.0 (0.2–2.0) 0.658

Procalcitonin during admission (ng/mL)* 0.29 (0.02–0.40) 0.24 (0.16–0.44) 0.135

DNI during admission (%)* 1.3 (0.3–8.4) 0.7 (0.3–6.0) 0.004

Week for terminating pregnancy* 21 (17–26) 20 (16–24)

Birth weight (g)† 357.558±114.623 326.233±104.910 0.231

Leukocyte during delivery (×109/L)* 14.0 (9.6–27.5) 11.7 (8.4–27.1) 0.030

CRP during delivery (mg/L)* 2.23 (0.04–18.00) 0.76 (0.02–4.87) 0.003

Procalcitonin during delivery (ng/mL)* 0.20 (0.02–40.00) 0.05 (0.02–0.42) 0.160

DNI during delivery (%)* 2.4 (0.5–27.7) 0.7 (0.1–3.0) <0.001

*Median (min–max); †Mean ± standard deviation. CRP: C-reactive protein; DNI: Delta neutrophil index.

Table 2. ROC analysis of biomarkers in the prediction of chorioamnionitis.

AUC Cut-off Sensitivity Specificity p
(95% CI) (95% CI) (95% CI)

DNI (%) 0.943 (0.863–0.984) >1.0 93.02 (80.9–98.5) 93.33 (77.9–99.2) <0.0001

Leukocyte (×109/L) 0.650 (0.529–0.758) >13.9 51.16 (35.5–66.7) 90.00 (73.5–97.9) 0.0239

CRP (mg/L) 0.708 (0.590–0.808) >1.34 67.44 (51.5–80.9) 76.67 (57.7–90.1) 0.0006

Procalcitonin (ng/mL) 0.597 (0.476–0.710) >0.17 51.16 (35.5–66.7) 76.67 (57.7–90.1) 0.1471

AUC: Area under curve; CI: Confidence interval; CRP: C-reactive protein; DNI: Delta neutrophil index. 



complicated with preterm premature rupture of mem-
branes between 20 and 24 weeks of gestation, and found
chorioamnionitis rate as 42.3%.[10] The presence of differ-
ent chorioamnionitis rates reported in pregnancies com-
plicated with preterm premature rupture of membranes
between 20 and 26 weeks of gestation, which is called
periviable period of pregnancy, is considered to be the
result of different diagnosis criteria for chorioamnionitis
used in the studies and reporting only clinical chorioam-
nionitis rates without assessing histological chorioam-
nionitis in most of the studies.

Prevention of chorioamnionitis in order to decrease
maternal and perinatal mortality and morbidity is of
more priority than the treatment of chorioamnionitis.
Since there are less number of specific and sensitive diag-
nostic tests which are safe for mother and fetus,
chorioamnionitis diagnosis is established first by clinical
signs and symptoms.[11] The culture of amniotic fluid
obtained by amniocentesis is a reference standard; how-
ever, it takes 48 hours to have test results and the effect
of test on neonatal or maternal morbidity is unclear.
Blood and vaginal swab cultures are other diagnostic
tests used for chorioamnionitis, but the evidences sup-
porting to use these tests for the diagnosis of chorioam-
nionitis are insufficient. Besides, some studies recom-
mend not to use vaginal swab samples for preterm pre-
mature rupture of membranes.[12]

Although leukocyte count, CRP and procalcitonin,
which are maternal serum markers frequently used in
the diagnosis of chorioamnionitis, are shown to have dif-
ferent sensitivity and specificity values in different stud-
ies, it was shown that their capacity to predict chorioam-
nionitis is limited.[13] In this study, we evaluated the
strength of counting maternal serum CRP, procalci-
tonin and leukocyte as well as DNI for the prediction of
chorioamnionitis in pregnant women complicated with
very early PRM, and we found that CRP and maternal
leukocyte could predict chorioamnionitis with 67.4%
and 51.1% sensitivity, respectively, but procalcitonin
could not be used to predict chorioamnionitis.

Increased immature/total granulocyte rate and the
increase in band neutrophils as a result of the entrance of
less mature neutrophils into maternal circulation during
stress or infection was defined as shift to the left, and it was
used to identify systemic inflammatory response.[14] DNI,
showing immature granulocyte rate in the blood circula-
tion with a different method, has been reported as a new
inflammatory marker. There are also studies reporting
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Fig. 1. ROC curves showing the predictive values of DNI, CRP and
procalcitonin.



that DNI, which was shown to be effective in the predic-
tion of sepsis in adult and pediatric populations, can be
useful to predict pneumonia development and acute com-
plicated appendicitis.[5,15] In our study, we investigated the
use of DNI for the prediction of chorioamnionitis, and
found that DNI can predict chorioamnionitis with 93%
sensitivity and specificity if threshold value is considered
1.0% and that it is more powerful marker for the predic-
tion of chorioamnionitis compared to other maternal
serum markers used widely. In parallel with our study,
Cho et al. reported that DNI can be used as a serum mark-
er to predict histological chorioamnionitis, and using lym-
phocyte count, CRP and DNI to predict placental inflam-
matory response can be useful.[16] In their meta-analysis,
Park et al. evaluated the diagnostic accuracy of DNI as
predictive and prognostic factor in the infected patients,
and reported that DNI is a useful parameter in the diag-
nosis of infected patients and the prediction of mortality
for the infected patients and that it should be used in the
clinical practice more commonly.[17]

Considering the strength and limitations of this
study, doing histopathological confirmation of all
chorioamnionitis cases is the strength of our study
unlike the studies where chorioamnionitis diagnosis is
established only on the basis of clinical results. Having
retrospective design and being unable to reveal the
impact of DNI on perinatal outcomes or on the assess-
ment of treatment response are the limitations of our
study.

Conclusion
Delta neutrophil index is an infection marker which may
be useful for the prediction of chorioamnionitis during
follow-up in patients who develop very early preterm
premature rupture of membranes, can be checked by
complete blood count, of which results can be obtained
quickly and does not requires additional costs, and the
diagnostic success of the test seems higher than CRP,
procalcitonin and leukocyte. 

Conflicts of Interest: No conflicts declared.
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Özet: 16–23 gebelik haftalar› aras›nda fetal prenazal
kal›nl›k ve iliflkili oranlar›
Amaç: Fetüste prenazal kal›nl›k (PT), bipariyetal çap/prenazal kal›n-
l›k (BPD/PT) ve prenazal kal›nl›k/nazal kemik uzunlu¤u (PT/NBL)
oranlar›n›n gebelik haftas› (GH) ile iliflkileri ve da¤›l›mlar›n›n araflt›-
r›lmas› amaçlanm›flt›r. 
Yöntem: Çal›flmaya 16–23 gebelik haftalar› aras›nda tekil sa¤l›kl›
gebelikler çal›flmaya dahil edildi. Fetüsün biyometrik de¤erlendir-
mesi ile birlikte fetal yap›lar ayr›nt›l› olarak incelendi. Prenazal ka-
l›nl›k ve burun kemi¤i ölçüldü ve her olguda BPD/PT ve
PT/NBL oranlar› hesapland›. PT'nin gebelik haftas› ile iliflkisi
regresyon analizi ile de¤erlendirildi. Gebelik haftalar›na göre PT
persentilleri hesapland›. BPD/PT ve PT/NBL oranlar›n›n gebelik
haftas› ile iliflkileri araflt›r›ld› ve persentil de¤erleri bulundu. 
Bulgular: Çal›flmaya toplam 393 gebe dahil edildi. PT’nin gebelik
haftas› ile anlaml› olarak artt›¤› bulundu ve regresyon denklemi PT
= GH × 0.24 – 0.87; R=0.65; p<0.01 olarak hesapland›. Ortalama PT
3.9±0.7 mm ve 95. persentil de¤erleri 16–18 gebelik haftalar›nda 4
mm, 19. gebelik haftas›nda 4.7 mm, 20–21 gebelik haftalar›nda 5 mm
ve 22–23 gebelik haftalar›nda 6.0 mm olarak saptand›. PT’nin BPD
ile korelasyonu araflt›r›ld›¤›nda lineer olarak artt›¤› (R=64; p<0.01)
bulundu. Fakat BPD/ PT oranlar› ile gebelik haftas› aras›nda anlam-
l› korelasyon saptanmad› (p=0.29). Ortalama BPD/PT 12.3±1.6 ve 5.
persentil de¤eri de 10 bulundu. PT ile NBL aras›nda anlaml› kore-
lasyon saptand› (R=0.63; p<0.01). Regresyon analizinde PT/NBL
oran› ile GH aras›nda negatif korelasyon saptand› (PT/NBL = -GH
× 0.016 + 1.02; R=0.25; p<0.01). Ortalama PT/NBL oran› 0.7±0.1
olup; 95. persentil de¤erleri 16–23 gebelik haftalar›nda 1.1–0.9 ola-
rak saptand›. 
Sonuç: 16–23 gebelik haftalar› aras›nda PT ve PT/NBL oran› ge-
belik haftas› ile de¤iflmekte iken BPD/PT oran› sabit kalmaktad›r.
Bundan dolay› taramalarda BPD/PT <10 (5. persentil) de¤erinin
kullan›lmas›n›n daha kullan›fll› ve pratik olabilece¤i düflünülmekte-
dir. 

Anahtar sözcükler: Bipariyetal çap, nazal kemik, prenazal kal›nl›k,
gebelik haftas›.

Correspondence: Resul Ar›soy, MD. Perinatology Department, Clinic of Gynecology and
Obstetrics, Memorial Ataflehir Hospital, ‹stanbul, Turkey. e-mail: drresular@hotmail.com 
Received: October 9, 2017; Accepted: November 19, 2017
Please cite this article as: Ar›soy R, Yayla M. Fetal prenasal thickness and its correlated
ratios between 16 and 23 weeks of gestation. Perinatal Journal 2017;25(3):103–107.

©2017 Perinatal Medicine Foundation 

Available online at: 
www.perinataljournal.com/20170253003

doi:10.2399/prn.17.0253003
QR (Quick Response) Code:

Original Article

Perinatal Journal 2017;25(3):103–107

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: The aim is to investigate the correlations and distributions
of ratios of fetal prenasal thickness (PT), biparietal diameter/prenasal
thickness (BPD/PT) and prenasal thickness/nasal bone length
(PT/NBL) to the weeks of gestation (WG). 
Methods: Women with healthy singleton pregnancies between 16
and 23 weeks of gestation were included in the study. With the bio-
metric evaluations of fetuses, the fetal structures were examined in
details. Prenasal thickness and nasal bone were measured and
BPD/PT and PT/NBL ratios were calculated in each case. The cor-
relation between PT and the week of gestation was evaluated by
regression analysis. PT percentiles according to the weeks of gestation
were calculated. The correlations between BPD/PT and PT/NBL
ratios and the weeks of gestation were investigated and their percentile
values were calculated. 
Results: We included a total of 393 pregnant women in our study. It
was found that PT increased significantly together with the week of
gestation, and regression equation was calculated as PT = WG × 0.24
– 0.87; R=0.65; p<0.01. Mean PT was 3.9±0.7 mm and 95th percentile
values were 4 mm at 16–18 weeks of gestation, 4.7 mm at 19 weeks of
gestation, 5 mm at 20–21 weeks of gestation, and 6.0 mm at 22–23
weeks of gestation. When the correlation between PT and BPD was
investigated, it was seen that there was a linear increase (R=64, p<0.01).
However, there was no significant correlation between BPD/PT ratios
and the week of gestation (p=0.29). Mean BPD/PT ratio was 12.3±1.6
and 5th percentile value was 10. A significant correlation was found
between PT and NBL (R=0.63; p<0.01). According to the regression
analysis, there was a negative correlation between PT/NBL ratio and
WG (PT/NBL = -WG × 0.016 + 1.02; R=0.25; p<0.01). Mean
PT/NBL ratio was 0.7±0.1 and 95th percentile values were calculated
as 1.1–0.9 between 16 and 23 weeks of gestation. 
Conclusion: While PT and PT/NBL ratio changes together with the
week of gestation between 16 and 23 weeks of gestation, BPD/PT
ratio remains constant. Therefore, we think that using BPD/PT <10
(5th percentile) value in screenings could be more useful and practical. 

Keywords: Biparietal diameter, nasal bone, prenasal thickness, week of
gestation.



Introduction
Down syndrome is characterized with specific facial fea-
tures such as flat face, hypoplastic midfacial structures
and skin edema.[1] While the most important markers for
the screening for Down syndrome are increased nuchal
translucency and lack of nasal bone in the first
trimester,[2,3] they are increased nuchal edema, lack of
nasal bone or its hypoplasia, ventriculomegaly and the
presence of aberrant right subclavian artery.[4] Recently, it
has been reported that prenasal thickness (PT) as well as
nuchal thickness can also be used as a marker in skin
edema evaluation and the screening for Down syn-
drome[5] and that type IV collagen in basal membrane of
prenasal skin tissues in cases with Down syndrome is sig-
nificantly in high volume.[6]

Persico et al.[7] reported that PT increased significant-
ly in fetuses with Down syndrome and that PT was >95th
percentile in 73.1% of the cases. De Jong-Pleij et al.[8]

reported in their study that PT presented significant pos-
itive correlation with the week of gestation and prenasal
thickness/nasal bone length (PT/NBL) ratio remained
constant during the week of gestation, and emphasized
that the PT/NBL ratio was >95th percentile in all of 30
fetuses with Down syndrome included in their study and
PT/NBL ratio was a strong marker. Özcan et al.[9] evalu-
ated 242 cases with normal karyotype and 24 cases with
Down syndrome, and reported PT at >95th percentile in
54.2% of the cases with Down syndrome; however, they
stated that there was 80% chance to identify the syn-
drome with 5% false positivity ratio for PT/NBL >0.75
threshold value. Tournemire et al.[10] showed in their
study that PT/NBL ratio was a better marker than PT
and NBL alone to identify Down syndrome (area under
ROC curve: 0.99–0.82 and 0.91), and reported sensitivity
as 88.5% and specificity as 100% for PT/NBL >0.98 to
identify Down syndrome. Hagen et al.[11] conducted their
study on 130 cases with Down syndrome, and reported
that PT/NBL ratio was >0.8 in 89.2% of the cases and it
was the most identified marker. They found PT/NBL
ratio >0.8 as a marker in 3 cases with Down syndrome but
they found no other marker in these three cases; there-
fore, they emphasized that PT/NBL ratio is one of the
most important markers in the screening of Down syn-
drome.

In this study, we investigated the correlations and
distributions of PT measurements, and PT/NBL and
biparietal diameter/prenasal thickness (BPD/PT) ratios
to the weeks of gestation in fetuses without any anomaly
between 16 and 23 weeks of gestation. 

Methods
A total of 393 women with singleton pregnancy between
16 and 23 weeks of gestation selected through a cross-
sectional method between January 3, 2013 and January
31, 2015 were included in the study. For the week of ges-
tation, last menstrual period was taken into consideration;
for those who did not know their last menstrual period,
crown-rump length at first trimester or biparietal diame-
ter measurements at second trimester were taken into
consideration. Cases with structural and karyotype anom-
alies, multiple pregnancies, those with stillbirth history,
cases who developed preterm rupture of membranes and
intrauterine growth retardation and those with systemic
disease were excluded from the study.

Ultrasonographic examinations were done by a single
specialist through transabdominal (2–5 MHz) approach
with General Electric Voluson E8 (Milwaukee, WI, USA)
ultrasonography device. With the biometric evaluations of
fetuses, the fetal structures were examined in details. Nasal
bone was displayed on the plane where chin and lips of the
fetus on midsagittal facial profile and through low bright-
ness with 45 or 135 degree angle where maxilla and frontal
bone are limited. The measurements were done as maxi-
mum length between the highest and lowest ends of nasal
bone. In the same plane, PT measurement was carried out
by measuring the length between fronto-nasal angle and
the external surface of skin (Fig. 1). PT/NBL and
BPD/PT ratios were calculated for each fetus.

The analysis of the patient data was done by SPSS
11.5 (SPSS Inc., Chicago, IL, USA). Pearson's correla-
tion test, regression analysis and descriptive statistical
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Fig. 1. Ultrasound image of prenasal thickness measurement.



(mean, standard deviation, percentiles) analyses were car-
ried out. Kolmogorov-Smirnov test was used for the
presence of normal distribution, and Kruskal-Wallis and
Mann-Whitney tests were used to compare groups. The
results were evaluated within 95% confidence interval
and according to p<0.05 significance level.

Results
A total of 393 pregnant women complying with the inclu-
sion criteria were included in the study, and the mean
week of gestation was 20±1.9 and BPD was 47.3±6.3 mm
during the evaluation. Mean PT was 3.9±0.7 mm (2–6
mm). It was found that PT increased significantly togeth-
er with the week of gestation (WG). The regression
equation between PT and WG was found as PT = WG x
0.24 – 0.87; R=0.65; p<0.01 (Fig. 2). PT nomogram dis-
playing significant difference between 16 and 23 weeks of
gestation is shown Table 1. Ninety-fifth percentile value
of PT was 4 mm at 16–18 weeks of gestation, 4.7 mm at
19 weeks of gestation, 5 mm at 20–21 weeks of gestation,
and 6.0 mm at 22–23 weeks of gestation.

When the correlation between prenasal thickness and
BPD was investigated, it was seen that it increased linear-
ly and the correlation was significant. The regression
equation between PT and BPD was found PT = BPD ×
0.071 + 0.573; R=0.64; p<0.01 by the linear regression
analysis. No significant correlation was found between the
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Fig. 2. The correlation between prenasal thickness and week of ge-
station.

Fig. 3. The correlation between the ratio of biparietal diameter to
prenasal thickness and the week of gestation.

Table 1. Prenasal thickness nomogram (mm) between 16 and 23 weeks of gestation.

Percentiles

WG 5. 10. 25. 50. 75. 90. 95.

16 2.0 2.0 2.7 3.0 3.1 3.8 4.0

17 2.0 2.2 3.0 3.0 3.3 4.0 4.0

18 3.0 3.0 3.0 3.4 4.0 4.0 4.0

19 3.0 3.0 3.2 3.9 4.0 4.0 4.7

20 3.0 3.1 4.0 4.0 4.0 5.0 5.0

21 3.6 4.0 4.0 4.0 4.7 5.0 5.0

22 3.4 4.0 4.0 4.0 5.0 5.0 6.0

23 3.5 4.0 4.0 4.5 5.0 5.2 6.0

Table 2. The nomogram of the ratio of biparietal diameter to prenasal thickness (BPD/PT).

Percentiles

WG 5. 10. 25. 50. 75. 90. 95.

16–23 10 10 11 12 13 14 15



week of gestation and BPD/PT ratios calculated for each
case (p=0.29) (Fig. 3). Mean BPD/PT ratio was 12.3±1.6
and 5th percentile value was 10 (Table 2).

A significant correlation was found between prenasal
thickness and nasal bone, and the formula was deter-
mined as PT = 0.393 × NBL +1.71 (R=0.63; p<0.01).
There was a good correlation between NBL and WG
(NBL = 0.451 × WG – 3.42; R=0.79; p<0.01). According
to the regression analysis, there was a very weak negative
correlation between PT/NBL ratio and WG (PT/NBL
= -WG × 0.016 + 1.02; R=0.25; p<0.01) (Fig. 4). Mean
PT/NBL ratio was 0.7±0.1, and its nomogram between
16 and 23 weeks of gestation is shown in Table 3.
Ninety-fifth percentile values of PT/NBL between 16
and 23 weeks of gestation was 1.1–0.9.

Discussion
The prenasal thickness measurement and its correlation
with Down syndrome were first reported by Maymon et
al. in 2005. The authors reported that PT increased
together with the week of gestation and median values
were between 2.8 and 4.1 during 16–23 weeks of gesta-
tion.[5] Similarly, we found in our study that PT
increased significantly between 16 and 23 weeks of ges-
tation (R=0.65; p<0.01) and median values were 3–4.5
mm. Persico et al.[7] also found a similar correlation
between PT and the week of gestation (R=0.781;
p<0.01), and they reported mean PT values between 2.4
and 4.6 mm in 135 cases during 16–24 weeks of gesta-
tion. De Jong-Pleij et al.[8] reported median PT values
2.3–6.1 mm in 106 cases during 15–33 weeks of gesta-
tion and found that the correlation was better during
these weeks of gestation (R=0.85; p<0.001). Yang et al.[12]

reported similar correlation between PT and WG dur-
ing 12–33 weeks of gestation in 143 cases (R=0.83;
p=0.004). It is clear that PT increases together with the
week of gestation, and it is understood that the differ-
ences in the correlation coefficient is caused by the dif-
ferences in case number and distribution according to
the week of gestation. In our study, there were accept-
able case number and range for week of gestation, and
we have shown that there is a medium-level correlation.
Also, we have found similar correlation between PT and
BPD (R=0.64; p<0.01).

Unlike other studies, we investigated the correlation
between PT and BPD and reported the results. We
found a positive correlation between PT and BPD
(R=64; p<0.01), and also unlike the other studies, we
found that BPD/PT ratio we calculated did not change
together with the week of gestation (p=0.29). We found
5th percentile value of BPD/PT ratio between 16 and 23
weeks of gestation as 10. Since PT ratio changed signif-
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Fig. 4. The correlation between the ratio of prenasal thickness to na-
sal bone length and the week of gestation.

Table 3. The nomogram of PT/NBL ratio between 16 and 23 weeks of gestation.

Percentiles

WG 5. 10. 25. 50. 75. 90. 95.

16 0.6 0.6 0.7 0.8 0.9 1.0 1.1

17 0.5 0.6 0.7 0.8 0.8 1.0 1.1

18 0.6 0.6 0.6 0.7 0.8 0.9 1.0

19 0.6 0.6 0.7 0.7 0.8 0.9 1.0

20 0.6 0.6 0.6 0.7 0.8 0.8 0.9

21 0.6 0.6 0.6 0.7 0.8 0.9 0.9

22 0.5 0.6 0.6 0.7 0.7 0.8 0.9

23 0.5 0.5 0.6 0.7 0.8 0.8 0.9



icantly together with the week of gestation, we believe
that BPD/PT ratio is more practical and easy to use for
the screening of Down syndrome. However further
studies are needed to determine the sensitivity of
BPD/PT ratio to identify Down syndrome.

It is seen in the literature that PT/NBL ratio gets
more attention and studied more than PT. The reason
was reported that the use of PT/NBL ratio seen as a sin-
gle and constant ratio was easier and more applicable
method since PT increases together with the week of
gestation and therefore a separate threshold value is
required for each week of gestation.[5–10] Yang et al.[12] also
reported that PT/NBL ratio remained constant during
12–33 weeks of gestation (R=0.12; p>0.10) and 95th per-
centile value was 0.93. However, we found in our study
that PT/NBL ratio displayed a weak but significant cor-
relation with the week of gestation (R=0.25; p<0.01) and
we calculated 95th percentile values of PT/NBL 1.1–0.9
during 16–23 weeks of gestation. We believe that this
difference results from the case number and distribution
according to the week of gestation. There was a medium-
level correlation between PT and the week of gestation
(R=0.65), and the presence of good correlation between
NBL and WG confirms the decrease of PT/NBL
together with the week of gestation. Yang et al.[12] also
found that the correlation between NBL and WG
(R2=0.73) was better than the correlation between PT
and WG (R2=0.67). De Jong-Pleij et al.[8] also reported
similar correlation ratios. However, both studies report-
ed a constant correlation between PT/NBL and WG.[8,9]

In our study, we determined that PT/NBL ratio was not
constant and considering this as a constant ratio would
lead to incorrect evaluation. We believe that it would be
better to use this ratio as 1.1 during 16–17 weeks of ges-
tation, 1 during 18–19 weeks of gestation, and 0.9 during
20–23 weeks of gestation.

Conclusion
In conclusion, BPD/PT ratio remains constant while
PT and PT/NBL ratio significantly change together
with the week of gestation, and therefore we believe
that the use of BPD/PT <10 (5th percentile) value
would be more convenient and easy. However, more
potent studies are needed to determine the sensitivities
of PT and BPD/PT ratio in the screening of Down
syndrome. 

Conflicts of Interest: No conflicts declared.
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Maternal and neonatal outcomes of the pregnant
women with idiopathic thrombocytopenic purpura
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Özet: ‹diyopatik trombositopenik purpural›
gebelerin maternal ve neonatal sonuçlar›
Amaç: Bu çal›flmada klini¤imizde gebelik takibi ve do¤umu ger-
çeklefltirilen idiyopatik trombositopenik prupura (ITP) tan›s›
alm›fl gebelerin maternal ve neonatal sonuçlar›n› ortaya koymay›
amaçlad›k. 
Yöntem: Çal›flmam›zda ‹nönü Üniversitesi T›p Fakültesi Hasta-
nesi Kad›n Hastal›klar› ve Do¤um Klini¤i’nde, 01.01.2010 –
01.01.2017 tarihleri aras›nda gebelik takibi ve do¤umu gerçeklefl-
tirilen idiyopatik trombositopenik purpural› gebelerin ve yenido-
¤anlar›n dosyalar› retrospektif olarak taranarak, çal›flma kriterleri-
ne uygun hastalar çal›flmaya dahil edildi. 
Bulgular: Çal›flma periyodu boyunca ITP tan›s› ile izlenen 68 has-
tadan 12’sinin (%17.6) gebelik s›ras›nda, 56’s›n›n (%82.4) ise
gebelik öncesi ITP tan›s› ald›¤› saptand›. Do¤um s›ras›nda trom-
bosit say›s› 50×109/l’nin alt›nda olan hastalarda steroid kullan›m›,
trombosit say›s› 50×109/l’nin üstünde olan hastalara göre istatis-
tiksel olarak anlaml› düzeyde yüksek bulundu (p=0.003).
Trombosit say›s› >50×109/l olan ITP’li gebe grubunda 13 (%29.5)
hastada, trombosit say›s› <50×109/l olan gebe grubunda ise 1
(%4.2) hastada gebelik öncesinde splenektomi operasyonu
geçirme öyküsü izlendi (p=0.013). Do¤um flekli sezaryen olan
hasta grubu ile vajinal do¤um olan hasta grubu aras›nda yenido¤an
yo¤un bak›m ihtiyac› ve yenido¤an tedavi gereksinimi aç›s›ndan
anlaml› fark izlenmedi (s›ras›yla p=0.889 ve p=0.598). Do¤um
s›ras›nda 6 (%8.8) hastada postpartum kanama gözlenirken, 17
(%25) hastada trombosit aferez, 5 (%7.3) hastada intravenöz
immunglobulin (IVIG), 8 (%13.2) hastada ise trombosit aferez ile
birlikte IVIG tedavisi kullan›ld›. Do¤umda maternal trombosit
say›s› ile do¤umda yenido¤an trombosit say›s› aras›nda anlaml›
iliflki saptanmad› (p=0.625; r=0.06). 
Sonuç: ITP’li gebelerin maternal ve neonatal prognozu genellik-
le iyidir. Gebelik s›ras›nda maternal trombosit say›s›n›n <50×109/l
olmas› gebelik s›ras›nda daha fazla medikal tedavi gereksinimi ve
do¤um s›ras›nda daha fazla kan ürünü ihtiyac› ile iliflkili olup do-
¤um fleklinin perinatal sonuçlar üzerine etkisi görünmemektedir. 

Anahtar sözcükler: Gebelik, idiyopatik trombositopenik purpu-
ra, trombositopeni, yenido¤an trombositopenisi.
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Abstract

Objective: In this study, we aimed to report the maternal and neona-
tal outcomes of the pregnant women with idiopathic thrombocy-
topenic purpura (ITP) whose gestational follow-up and delivery were
carried out in our clinic. 
Methods: In our study, the files of newborns and pregnant women
with ITP whose gestational follow-up and delivery were carried out
in the Department of Obstetrics and Gynecology, Faculty of
Medicine, ‹nönü University between January 1, 2010 and January 1,
2017 were reviewed prospectively and the cases matching with the
inclusion criteria were included in the study. 
Results: During the study period, it was found that 12 (17.6%) of 68
patients followed up for ITP diagnosis were established with the diag-
nosis during pregnancy while 56 (82.4%) of them were established
with the ITP diagnosis before the pregnancy. The use of steroids was
found at a higher level, which was statistically significant, in patients
whose platelet count was below 50×109/l during delivery compared to
those whose platelet count was above 50×109/l (p=0.003). The history
of splenectomy during pregestational period was observed in 13
(29.5%) patients in the pregnant women with ITP whose platelet
count was >50×109/l and in 1 (4.2%) patients in the pregnant women
whose platelet count was <50×109/l (p=0.013). In terms of newborn
intense care need and newborn treatment need, there was no signifi-
cant difference between the patient group whose delivery type was
cesarean section and the patient group whose delivery type was vaginal
delivery (p=0.889 and p=0.598, respectively). While postpartum hem-
orrhage was observed in 6 (8.8%) patients, 17 (25%) patients received
thrombocytapheresis treatment, 5 (7.3%) patients received intra-
venous immunoglobulin (IVIG) treatment, and 8 (13.2%) patients
received thrombocytapheresis treatment together with IVIG. No sig-
nificant correlation was found between maternal platelet count during
delivery and newborn platelet count during delivery (p=0.625; r=0.06). 
Conclusion: Maternal and neonatal prognosis of pregnant women
with ITP is usually good. Maternal platelet count below 50×109/l dur-
ing pregnancy is associated with more medical treatment needs during
pregnancy and more blood product needs during delivery, yet the
delivery type has no impact on perinatal outcomes.

Keywords: Idiopathic thrombocytopenic purpura, newborn thrombo-
cytopenia, pregnancy, thrombocytopenia.
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Introduction
Idiopathic thrombocytopenic purpura (ITP) is an autoim-
mune disease in which platelets cause early degradation in
the reticuloendothelial system, particularly in the spleen,
as a result of the binding of autoantibodies, which were
produced against platelet membrane glycoproteins, to the
platelet antigens.[1] While it is seen in approximately 2 out
of 1000 pregnancies, it causes roughly %5 of all thrombo-
cytopenia cases seen during pregnancy.[2] It tends to devel-
op especially in reproductive young women. It is well
known that pregnancy affects the progress of autoim-
mune disorders. Unlike gestational thrombocytopenia,
platelet count in ITP is either at mid-level or severely low,
and it requires follow-up and treatment due to its mater-
nal hemorrhage risk. Even slightly, newborns have
thrombocytopenia risk.[3] Usually, the most common
complication seen in ITP cases is caused by the increase
in the hemorrhage tendency. The purpose of the treat-
ment in pregnant patient is to prevent hemorrhage.[4]

Neonatal hemorrhage occurs mostly within 24–48 hours
after birth and no correlation was found with the trauma
during birth.[5,6] There is limited number of studies in the
literature investigating the obstetric and neonatal out-
comes of pregnant women with ITP, and reporting the
hemorrhage risks of these pregnant women during deliv-
ery, their treatment needs during pregnancy and the cor-
relation between maternal platelet count during delivery
and neonatal platelet count. Therefore, we aimed in our
study to evaluate perinatal and neonatal outcomes of
pregnant women with idiopathic thrombocytopenic pur-
pura whose gestational follow-up and delivery were car-
ried out in our clinic, and to compare these outcomes
according to the ITP diagnosis period, platelet count dur-
ing delivery and delivery type.

Methods
The approval of the Committee of Scientific
Investigation and Publication Ethics (Health Sciences,
‹nönü University) was obtained for the study, and the
investigators complied with the Declaration of Helsinki
by World Medical Association (including the amend-
ments made in 2008) and the Good Clinical Practices
(GCP) guidelines put into effect on December 29, 1995
as the annex to the Circular Note No. 51748 by the
Turkish Ministry of Health (Ethics Committee’s
Approval No. 2016/10-8). The files of newborns and
pregnant women with idiopathic thrombocytopenic pur-

pura who were followed up until delivery were carried
out in the Department of Obstetrics and Gynecology,
Faculty of Medicine, ‹nönü University between January
1, 2010 and January 1, 2017 were reviewed prospective-
ly and the cases matching with the inclusion criteria were
included in the study. All pregnant women included in
the study due to idiopathic thrombocytopenic purpura
were followed up together with Hematology Clinic of
Internal Diseases Department. After the delivery, neona-
tal platelet count was checked as a routine practice, and
Neonatology Clinic were consulted for all newborns.

Inclusion criteria
• 18–39 years old
• Presence of singleton live pregnancy
• Getting the diagnosis of ITP before or during preg-

nancy
• Other thrombocytopenia reasons being ruled out

(infection, medication, hematological malignancies,
disseminated intravascular coagulopathy, HELLP
syndrome, gestational thrombocytopenia, and sys-
temic lupus erythematosus)

• Carrying out gestational follow-up and delivery in our
clinic

Exclusion criteria
• Multiple pregnancies
• Major fetal anomalies (fatal anomalies or the anom-

alies requiring prenatal and postnatal surgical inter-
vention), chromosomal anomalies and genetic syn-
dromes

• Intrauterine fetal death
The diagnosis of ITP was established in all patients

by performing normal leukocyte and erythrocyte counts
by Hematology Clinic of Internal Diseases Department
(Faculty of Medicine, ‹nönü University) as well as iden-
tifying thrombocytopenia complying with standard cri-
teria associated with normal bone marrow findings and
ruling out all other reasons causing thrombocytopenia.
Bone marrow examination was done in suspicious ITP
cases who had anomalies in complete blood count and
peripheral blood smear except thrombocytopenia (and
microcytic anemia potentially attributed with chronic
hemorrhage). Maternal platelet count was obtained by
analyzing the venous blood samples collected into
EDTA (ethylenediaminetetraacetic acid) tubes via auto-
matic cell count device. Peripheral blood smear was per-
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formed in all patients to rule out the pseudothrombocy-
topenia.

The following parameters of all patients included in
the study were recorded: age, gravida, parity, diagnosis
period (before pregnancy, during pregnancy), platelet
count before pregnancy, platelet count during pregnan-
cy, platelet count during delivery, postpartum 24-h
platelet count, treatment during pregnancy, splenectomy
history, blood product required during delivery, anes-
thesia type if delivery type was cesarean section, mater-
nal complication, week of gestation during delivery,
delivery type, cesarean indication, birth weight, sex,
neonatal platelet count, pH of cord blood, neonatal
complication (hemorrhage, intraventricular bleeding),
intense care need of newborn, and treatment parameters
performed on newborns.

Statistical Package for the Social Sciences (SPSS)
version 22.0 (SPSS Inc., Chicago, IL, USA) was used for
statistical analysis. Basic data in study and control groups
were defined as median and minimum - maximum val-
ues, and constant data were defined as mean and stan-
dard deviation. For statistical comparison of the cases,
the normality distribution of the data obtained from the
patients was analyzed by Shapiro-Wilk test. While t-test
was used for the data complying with normal distribu-
tion, the noncompliant data were compared and ana-
lyzed by Mann-Whitney U test. The categorical vari-
ables were summarized by numbers and percentages,
and Pearson’s exact chi-square and chi-square with cor-
rection for continuity were used for the comparisons.
The correlation between maternal and neonatal platelet
counts was analyzed by Spearman’s correlation test. In
all analyses, 0.05 was considered as the significance level.

Results
While the mean age of the patients followed up with
the diagnosis of ITP at pregnancy during the study
period was 29.79±5.57, 21 (30.8%) of the patients were
nulliparous. While 12 (17.6%) of 68 patients who were
followed up with ITP diagnosis were established the
diagnosis during the pregnancy, 56 (82.4%) of them
were established ITP diagnosis during the pregnancy.
Bone marrow analysis was performed in 1 (8.3%)
patient established with ITP diagnosis during the
pregnancy and in 19 (33.9%) patients established with
ITP diagnosis before the pregnancy. Mean platelet
count of the patients during pregnancy (first trimester)

was 94.86±100.95×109/l while it was 100.35±96.39×
109/l during delivery. Maternal and neonatal outcomes
of the patients followed up with ITP diagnosis are
shown in Table 1.

Table 1. Maternal and neonatal outcomes of the patients followed up
with ITP diagnosis.

Pregnant women  
with ITP diagnosis 

(n=68)

Age* 29.79±5.57

Nulliparity† 21 (30.8)

ITP diagnosis period
Before pregnancy† 56 (82.4)
During pregnancy† 12 (17.6)

Platelet count  (×109/l) during pregnancy (1st trimester)‡ 60 (10–452)

Platelet count (×109/l) during delivery‡ 66 (15–401)

Splenectomy history† 14 (20.6)

Steroid (oral prednisolone) use during pregnancy† 39 (57.4)

Platelet count (×109/l) during postpartum 24-h‡ 83 (36–366)

Blood product used during delivery
None† 33 (48.6)
Thrombocytapheresis† 17 (25)
IVIG† 5 (7.3)
Thrombocytapheresis + IVIG† 8 (13.2)

Hemorrhage after labor† 6 (8.8)

Delivery type
Cesarean section† 38 (55.9)
Vaginal† 30 (44.1)

Delivery week‡ 38 (33–41)

Anesthesia type during c-section
Spinal† 11 (28.9)
General† 27 (71.1)

Cesarean indications
Elective due to cesarean section history† 16 (42.1)
Fetal distress† 9 (23.7)
Malpresentation† 6 (15.8)
Non-progressive labor† 7 (18.4)

Birth weight (g)* 3065.57±408.44

Sex

Female† 33 (48.5)

Male† 35 (51.5)

Neonatal platelet count (×109/l)‡ 192.5 (19–588)

Cord pH‡ 7.34 (7.23–7.45)

Hemorrhage† 0 (0)

Intraventricular hemorrhage† 0 (0)

Newborn intense care unit need† 21 (30.9)

Hospitalization duration at newborn ICU‡ 0 (0-8)

Treatment underwent by newborns
IVIG† 11 (16.2)
Phototherapy† 4 (5.9)

*Mean ± standard deviation, †n (%), ‡Median (min–max). ITP: idiopathic throm-
bocytopenic purpura; IVIG: intravenous immunoglobulin.
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Fourteen (20.6%) of the patients had splenectomy
history before the pregnancy, and it was found that 39
(57.4%) of the patients used steroid (oral prednisolone)
during the pregnancy. The use of steroids was found at a
higher level, which was statistically significant, in
patients whose platelet count was below 50×109/l during
delivery compared to those whose platelet count was
above 50×109/l [20 (83.3%) and 19 (43.2%), respective-
ly; p=0.003]. The history of splenectomy during preges-
tational period was observed in 13 (29.5%) patients in
the pregnant women with ITP whose platelet count was
>50×109/l and in 1 (4.2%) patients in the pregnant
women whose platelet count was <50×109/l (p=0.013).
The prenatal outcomes of pregnant women with platelet
count below 50×109/l and those with platelet count
above 50×109/l during delivery are shown in Table 2.

While 13.2% (9/68) of the patients had preterm
labor, median week of delivery was 38 (mean: 38.32,
range: 33 to 41). The delivery type was cesarean section
in 38 (55.9%) patients and the most common cesarean

indication was the elective cesarean section (42.1%) due
to the cesarean history. Splenectomy history in the
patients whose delivery type was cesarean section was
lower than those who had normal delivery, and this dif-
ference was statistically significant [4 (10.5%) and 10
(33.3%), respectively; p=0.045]. In terms of neonatal
platelet count, newborn intense care need and newborn
treatment need, there was no significant difference
between the patient group whose delivery type was
cesarean section and the patient group whose delivery
type was vaginal delivery (p=0.248, p=0.889, and p=0.598,
respectively). Maternal and neonatal outcomes of the
pregnant women with ITP diagnosis who had cesarean
section and vaginal delivery are shown in Table 3.

While postpartum hemorrhage was observed in 6
(8.8%) patients, 17 (25%) patients received thrombocyta-
pheresis treatment, 5 (7.3%) patients received intra-
venous immunoglobulin (IVIG) treatment, and 8
(13.2%) patients received thrombocytapheresis treatment
together with IVIG. Thirty-three (48.6%) of the patients

Table 2. The maternal and neonatal outcomes of pregnant women with platelet count below 50×109/l and those with platelet count above
50×109/l during delivery

Platelet count <50×109/l Platelet count >50×109/l p
(n=24) (n=44) value

Age* 32.91±5.15 28.20±4.87 0.001

ITP diagnosis period 0.875
Before pregnancy† 20 (83.3) 36 (81.8)
During pregnancy† 4 (16.7) 8 (18.2)

Splenectomy history† 1 (4.2) 13 (29.5) 0.013

Steroid (oral prednisolone) use during pregnancy† 20 (83.3) 19 (43.2) 0.003

Blood product used during delivery <0.001
None† 5 (20.8) 28 (63.6)
Thrombocytapheresis† 15 (62.5) 2 (4.5)
IVIG† 4 (16.7) 1 (2.3)
Thrombocytapheresis + IVIG† 7 (15.9) 1 (2.3)

Hemorrhage after labor† 4 (16.7) 2 (4.5) 0.175

Delivery type 0.037

Cesarean section† 14 (58.3) 24 (54.5)

Vaginal† 10 (41.7) 20 (45.5)

Delivery week‡ 38 (34–40) 39 (36–41) 0.006

Birth weight (g)* 2971.87±534.01 3116.68±315.96 0.232

Neonatal platelet count (×109/l)‡ 189.5 (29.0–588.0) 200.0 (19.0–352.0) 0.893

Newborn intense care unit need† 0.014

Treatment underwent by newborns

IVIG† 7 (29.2) 4 (9.1)

Phototherapy† 3 (12.5) 1 (2.3)

*Mean ± standard deviation, †n (%), ‡Median (min–max). ITP: idiopathic thrombocytopenic purpura; IVIG: intravenous immunoglobulin.
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did not require any treatment during the delivery. Mean
birth weight of newborns was 3065.57±408.44 g, and 21
(30.9%) newborns needed newborn intense care. The
median platelet count of the newborns was 192.5 (mean:
189.04, range: 19 to 588) ×109/l, it was found that 11
(16.2%) newborns received IVIG treatment and 4 (5.9%)
newborns received phototherapy. Hemorrhagic compli-
cation or intraventricular bleeding was not observed in
any newborn. No significant correlation was found
between maternal platelet count during delivery and
newborn platelet count during delivery (p=0.625; r=0.06).
Neonatal platelet count in those with pregestational ITP
diagnosis was higher than those diagnosed with ITP dur-
ing pregnancy, and this difference was statistically signif-
icant [200.50 (range: 19.0 to 588.0) and 117.0 (range: 29.0
to 244.0), respectively; p=0.047]. Maternal and neonatal
outcomes of the pregnant women who were established
with ITP diagnosis before and during pregnancy are
shown in Table 4.

Discussion
ITP management during pregnancy is complicated due
to the wide distribution in maternal and fetal platelet

counts.[7] These pregnant women should be followed up
closely during pregnancy by a medical team consisting of
hematologist, obstetrician, anesthetist and neonatologist.
Although different pharmacological agents are used in
the treatment, there is no standard treatment approach
used for pregnant women with ITP.[8,9] In this study, we
showed that more than 80% of the pregnant women with
ITP whose platelet count was <50×109/l used steroid
(oral prednisolone) during pregnancy, and the medical
treatment need was significantly high in these pregnant
women compared to the pregnant women with platelet
count >50×109/l. Moreover, compared to the pregnant
women with platelet count <50×109/l, the history of
splenectomy before pregnancy was significantly higher in
the pregnant women with ITP whose platelet count was
>50×109/l. While short-term corticosteroid (pred-
nisolone 1 mg/kg) or IVIG treatment is recommended as
a major treatment option in cases with maternal ITP
whose maternal platelet count is <20×109/l, the effects of
these treatment options on maternal and neonatal out-
comes were found similar.[10] Although there are different
practices, it is recommended to conduct IVIG treatment
as the primary treatment in cases having adverse effects

Table 3. Maternal and neonatal outcomes of the pregnant women with ITP diagnosis who had cesarean section and vaginal delivery.

Cesarean section Vaginal delivery p
(n=38) (n=30) value

Age* 30.44±5.88 29.13±4.81 0.359

Platelet count (×109/l) during pregnancy (1st trimester)† 74.5 (10-395) 120.6 (23-452) 0.015

Splenectomy history‡ 4 (10.5) 10 (33.3) 0.045

Steroid (oral prednisolone) use during pregnancy‡ 24 (63.2) 15 (50.0) 0.400

Platelet count (×109/l) during delivery† 59.5 (28–401) 74 (15–394) 0.023

Blood product used during delivery <0.001

None‡ 13 (34.2) 20 (66.7)

Thrombocytapheresis‡ 13 (34.2) 4 (13.3)

IVIG‡ 5 (13.1) 0 (0)

Thrombocytapheresis + IVIG‡ 6 (15.7) 2 (6.0)

Delivery week† 38 (34–41) 38.7 (35–41) 0.061

Birth weight (g)* 3026.02±377.62 3115.66±445.91 0.373

Platelet count (×109/l) during postpartum 24-h† 96.6 (44–352) 137.9 (36–366) 0.071

Hemorrhage after labor‡ 4 (10.5) 2 (6.7) 0.687

Neonatal platelet count (×109/l)† 204.2 (34–588) 169.7 (19–308) 0.248

Newborn intense care unit need‡ 12 (31.6) 9 (30) 0.889

Treatment underwent by newborns 0.598

IVIG‡ 5 (13.2) 6 (20.0)

Phototherapy‡ 3 (7.9) 1 (3.3)

*Mean ± standard deviation, †n (%), ‡Median (min–max). ITP: idiopathic thrombocytopenic purpura; IVIG: intravenous immunoglobulin.
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associated with the use of corticosteroids or during the
first trimester of pregnancy where potential teratogenic
effects of corticosteroids are concerned.[11] It was report-
ed that treatment is not required until delivery in cases
whose platelet count is >20×109/l.[12] On the other hand,
there are studies which recommend keeping platelet
count at 50×109/l at least during second and third
trimesters due to the cesarean section risk which may be
necessary without planning.[13] The mechanism of action
of the corticosteroids was associated with the decrease of
autoantibody production as well as the phagocytosis inhi-
bition of platelets that autoantibodies are attached.[14] In
their cohort study, Care et al. evaluated the treatment
strategies for the pregnant women with severe primary
autoimmune thrombocytopenia, and reported that more
than 50% of the patients received treatment during preg-
nancy in order to reach targeted platelet count during
delivery although they were asymptomatic.[15] For
patients with chronic ITP who have severe or persistent
hemorrhage and are not responding to treatment,
splenectomy is the secondary treatment option. In line
with our study, Rezk et al. compared maternal and fetal

outcomes of the pregnant women with ITP who under-
went medical treatment and pregestational splenectomy,
and reported that the patients who underwent medical
treatment had severe thrombocytopenia, hemorrhage
episodes and postpartum hemorrhage compared to the
patients with the history of splenectomy.[16] It seems that
performing splenectomy before pregnancy to the
patients with chronic ITP who are planning pregnancy
and have poor response to medical treatment may have
beneficial effects on the obstetric outcomes.

Antiplatelet antibodies may pass through the placenta
and induce thrombocytopenia in fetus. Although the
development mechanism of fetal thrombocytopenia can-
not be understand well, it depends on many factors such
as the maturation of fetal reticuloendothelial system, and
it cannot be predicted by using available clinical or labo-
ratory parameters.[11] In this study, we could not identify
any correlation between maternal platelet count and
neonatal platelet count during delivery, but we showed
that newborns did not have severe hemorrhagic compli-
cation or intraventricular bleeding. In parallel with our
study, a retrospective study analyzing neonatal outcomes

Table 4. Maternal and neonatal outcomes of the pregnant women who were established with ITP diagnosis before and during pregnancy.

Cases diagnosed with  Cases diagnosed with  p
ITP before pregnancy ITP during pregnancy value

(n=56) (n=12)

Age* 30.03±5.66 29.08±4.33 0.586

Bone marrow analysis† 19 (33.9) 1 (8.3) <0.001

Platelet count (×109/l) during delivery‡ 66 (15–401) 68.5 (35–232) 0.329

Platelet count (×109/l) during postpartum 24-h‡ 84 (36–366) 72.5 (48–158) 0.126

Blood product used during delivery 0.321

None† 28 (50) 5 (41.7)

Thrombocytapheresis† 15 (26.8) 2 (16.7)

IVIG† 4 (7.1) 1 (8.3)

Thrombocytapheresis + IVIG† 5 (8.9) 3 (25)

Hemorrhage after labor† 5 (8.9) 1 (8.3) 0.947

Delivery type 0.895

Cesarean section† 32 (57.1) 6 (50)

Vaginal† 24 (42.9) 6 (50)

Delivery week‡ 38 (34–40) 39 (36–41) 0.941

Birth weight (g)* 3048.37±406.10 3145.83±427.77 0.457

Neonatal platelet count (×109/l)‡ 200.5 (19.0–588.0) 117.0 (29.0–244.0) 0.047

Newborn intense care unit need† 16 (28.6) 5 (41.7) 0.493

Treatment underwent by newborns 0.263

IVIG† 9 (16.1) 2 (16.7)

Phototherapy† 2 (3.6) 2 (16.7)

*Mean ± standard deviation, †Median (min–max), ‡n (%). ITP: idiopathic thrombocytopenic purpura; IVIG: intravenous immunoglobulin.
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of the pregnant women with ITP did not show a statisti-
cally significant correlation between maternal platelet
count and neonatal platelet count.[17] While there was no
significant correlation between the severity of neonatal
thrombocytopenia and maternal thrombocytopenia, the
neonatal thrombocytopenia was not correlated with
maternal platelet-related immunoglobulin, splenectomy
history and many other parameters, either.[18]

Distinctively, we found neonatal platelet count signifi-
cantly low in the patient group who were established with
ITP diagnosis during pregnancy. Although maternal
characteristics becoming insufficient to predict neonatal
thrombocytopenia brought up fetal scalp sampling at
labor or invasive tests such as cordocentesis in order to
determine fetal platelet count, the general opinion is to
allow labor without determining fetal platelet count since
severe thrombocytopenia or hemorrhage complication is
rarely seen in newborns.[19] However, independent from
the delivery type, it is recommended to send cord platelet
count from all newborns during delivery and to monitor
platelet count daily as it may decrease within 4–5 days
after delivery. Treatment for immune thrombocytopenia
is recommended for newborns developing thrombocy-
topenia during this period.[20]

ITP is not an indication for cesarean section.
Delivery type should be determined completely by con-
sidering obstetric indications. Although cesarean section
was recommended for the pregnant women with ITP in
the past believing that it might decrease fetal intracranial
hemorrhage risk during labor, the recent studies show
that this belief is incorrect.[21] In this study, we showed
that the delivery type had no effect on neonatal out-
comes in the pregnant women with ITP, but we found
that the need for blood products was significantly high-
er in the patients who had cesarean section than the
pregnant women who delivered vaginally. In their retro-
spective study where they exhibited their 11 years of
experience on pregnant women with ITP, Webert et al.
reported vaginal delivery rate 82.4%, platelet suspension
need at birth 5%, and erythrocyte suspension need
1.7%. On the other hand, they showed that hemorrhag-
ic complications are quite rare and the complications
observed are not correlated with the severity of throm-
bocytopenia.[22] The authors recommended that the
decision to use operative labor techniques such as for-
ceps or vacuum extraction, which increases fetal hemor-
rhage risk during delivery, should be made by the obste-
trician considering the obstetric indications.[23]

Conclusion
In conclusion, maternal and neonatal prognosis of preg-
nant women with ITP is usually good. Maternal platelet
count below 50×109/l during pregnancy is associated
with more medical treatment needs during pregnancy
and more blood product needs during delivery, yet the
delivery type has no impact on perinatal outcomes.
These pregnant women should be managed with a mul-
tidisciplinary approach by hematology, neonatology and
anesthesia departments. 

Conflicts of Interest: No conflicts declared.
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Introduction
Ultrasonographic scan is a significant component of
antenatal care and fetal biometric measurements are the
inseparable part of daily practice in modern obstetrics.[1,2]

Fetal biometry is the measurement of various areas of
fetus and fetal anatomy. Each area of fetal structure can
be imaged, but fetal head, abdomen and femur measure-
ments are the most common measurements like crown-
rump length measurement during first trimester.[3] The
reliability of fetal biometric data for the estimation of
fetal gestational age has been shown in the previous stud-
ies.[4–7] Gottlieb and Galan argued that the combination

of fetal biometric data could increase the precision of
fetal gestational age estimation and could decrease meas-
urement variability among fetuses.[8] In our study, we
aimed to determine reference ranges and establish
nomograms for transverse fetal neck circumference and
area in Turkish population.

Methods
A total of 696 women, whose pregnancies were con-
firmed by the weeks of gestation, last menstrual period
and early ultrasonography scan performed in the first

Özet: Fetal boyun çevresi ve fetal boyun alan›
nomogram›
Amaç: Türk popülasyonunda fetal boyun çevresi ve fetal boyun
alan› için referans de¤er aral›klar›n› tespit edip nomogram olufltur-
may› amaçlad›k. 

Yöntem: Bu prospektif çal›flmaya, tekil, normal gebelikleri olan
696 gebe kad›n dahil edilerek, 2007’de Sherer ve ark.’n›n tan›mla-
d›¤› teknikle fetal boyun çevresi ve fetal boyun alan› ölçümleri ya-
p›ld›. 

Bulgular: Fetal boyun çevresi ve fetal boyun alan› ölçümleri gestas-
yonel hafta ile yüksek korelasyon göstermekte idi. Fetal boyun çev-
resi için; FBÇ= -0.0012GH2 + 0.5312GH - 1.9248 (R2=0.8403;
p<0.01) ve fetal boyun alan› için FBA= 0.017GH2 – 0.073GH (R2=
0.8; p<0.01) denklemleri elde edildi. 

Sonuç: Bu çal›flma bize gebeli¤in ikinci ve üçüncü üç ay› için FBÇ
ve FBA aç›s›ndan Türk popülasyonunda nomogram oluflturulma-
s›n› sa¤lam›flt›r. Biz bu ölçümlerin gestasyonel haftan›n tayininde
önemli bir prediktör olabilece¤ini düflünmekteyiz. 

Anahtar sözcükler: Alan, boyun, çevre, fetal, nomogram.
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Abstract

Objective: We aimed to determine reference ranges and establish
nomograms for fetal neck circumference and area in Turkish pop-
ulation. 

Methods: A total of 696 women with singleton normal pregnan-
cies were included in this prospective study and the fetal neck cir-
cumference and area measurements were conducted with the tech-
nique defined by Sherer et al. in 2007. 

Results: The fetal neck circumference and area measurements were
highly correlated with the weeks of gestation. The equations obtained
for fetal neck circumference (FNC) and fetal neck area (FNA) were
FNC= -0.0012WG2 + 0.5312WG - 1.9248 (R2=0.8403; p<0.01) and
FNA= 0.017WG2 – 0.073WG (R2=0.8; p<0.01), respectively. 

Conclusion: This study helped us to establish nomograms of FNC
and FNA in Turkish population for the second and third trimesters
of gestation. We believe that these measurements could be a signif-
icant predictor for the determination of weeks of gestation.

Keywords: Area, circumference, fetal, neck, nomogram.
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trimester and whose fetuses were between 14 and 40
weeks of gestation and had no anomaly, included in this
prospective study. Multiple pregnancies, fetuses with
anomaly and pregnancies found to have growth retarda-
tion were excluded from the study. Biparietal diameter
(BPD), head circumference (HC), abdominal circumfer-
ence (AC), femur length (FL) and humerus length (HL)
were measured while axial fetal neck circumference
(FNC) and fetal neck area (FNA) were measured three
times. For each week of gestation (WG), 5th, 50th and
95th percentiles and standard deviation (SD) were calcu-
lated. FNC and FNA were measured with the technique
defined by Sherer et al.[9] in 2007 (Fig. 1). In this tech-
nique, fetal neck circumference and area are calculated
on a plane where fetal neck is the widest and fetal neck is
on the right angle towards cervical spines during trans-
verse ultrasonographic scan. In our study, all measure-
ments were done by the same operator (MEA) by using
Voluson E6 ultrasound device (GE Healthcare, Little
Chalfont, UK). The analysis of the data was done by the
software SPSS 18.0 (SPSS Inc., Chicago, IL, USA). The
reference value formulas, tables and graphics for FNC
and FNA were created according to the method recom-
mended by Royston and Wright.[10]

Results
For 696 pregnant women who met inclusion criteria, the
mean age was 28.21±5.18 (range: 19 to 40) years, medi-
an gravida was 3 (range: 1 to 10), and median parity was
1 (range: 0 to 9).

FNC was correlated with gestational age. The equa-
tion FNC= -0.0012WG2 + 0.312WG – 1.9248 (R2=
0.8403; p<0.01) was obtained in the polynomial regres-
sion analysis (Fig. 2). The 5th, 50th and 95th percentiles
and SD for FNC values measured for each week of ges-
tation are shown in Table 1.

FNA was also correlated with gestational age and the
equation FNA= 0.017WG2 – 0.073WG (R2=0.8;
p<0.01) was obtained in the polynomial regression analy-
sis (Fig. 3). The 5th, 50th and 95th percentiles and SD
for FNA values measured for each week of gestation are
shown in Table 2.

All FNC and FNA measurements were performed by
the same operator. The intraclass correlation coefficient
was 0.91 (p<0.01) for FNC and 0.89 (p<0.01) for FNA.
These values showed that the reproducibility of FNC
and FNA measurements was high.

Discussion
The congenital anomalies related with fetal neck and
fetal nape include the anomalies related with fetal aneu-
ploidies [increased nuchal translucency (NT), cystic

Fig. 1. Measurement technique for fetal neck circumference (FNC)
and fetal neck area (FNA).

Fig. 2. Scatter graph for fetal neck circumference and week of ge-
station.
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hygroma, increased nuchal fold (NF)],[11] primary struc-
tural anomalies (laryngeal cyst/stenosis, atresia, proximal
esophageal atresia and bronchogenic cysts),[12,13] function-
al anomalies (goiter),[14] presence of embryological rem-
nants (thyroglossal duct cysts and branchial cleft
cysts),[15,16] benign tumors (such as lymphangioma,[17]

hemangioma,[18] hemangiopericytoma[19] and teratoma,[20])
malign tumors (neuroblastoma[21] and rhabdomyoma[22]),
and many syndromes (Escobar syndrome, Yunis-Varon
syndrome, Schinzel-Gledion syndrome[23]). Therefore,
this area always has been an important area for the exam-
ination of fetal anatomy since the first trimester.

Moreover, evaluating many parameters to calculate
gestational age will increase the reliability rather than
evaluating a single sonographic parameter.[24,25]

Table 1. Reference ranges for fetal neck circumference.

Week of Patient 5th p Mean 95th p SD
gestation number

14 20 3.93 4.91 5.90 0.72

15 19 4.20 5.32 6.73 0.78

16 21 5.31 6.09 6.94 0.56

17 24 5.90 6.74 7.54 0.55

18 26 6.56 7.36 8.26 0.59

19 25 7.01 8.15 9.17 0.75

20 28 7.54 8.60 9.73 0.83

21 35 7.61 9.09 10.56 1.09

22 36 7.69 9.40 10.68 0.96

23 33 8.08 9.91 11.49 1.04

24 32 8.38 10.14 11.91 1.28

25 26 8.63 10.27 13.15 1.25

26 24 8.67 10.89 13.17 1.50

27 22 8.99 11.11 13.69 1.71

28 25 9.63 11.89 13.99 1.52

29 25 9.85 12.25 14.41 1.49

30 26 10.20 12.72 15.41 1.72

31 24 10.26 13.22 15.88 1.96

32 26 11.16 13.89 16.37 1.75

33 25 11.40 14.57 17.20 2.18

34 27 12.14 14.82 17.61 1.91

35 24 12.42 15.27 18.19 2.01

36 26 12.85 15.60 18.54 2.14

37 24 13.14 16.10 19.44 2.20

38 25 14.06 16.78 19.81 1.85

39 24 14.24 17.04 20.71 1.99

40 24 14.69 17.52 21.26 2.11

p: percentile; SS: standard deviation.

Table 2. Reference ranges for fetal neck area.

Week of Patient 5th p Mean 95. p SD
gestation number

14 20 0.86 1.86 3.11 0.74

15 19 1.39 2.39 3.65 0.64

16 21 1.58 2.82 3.92 0.81

17 24 2.08 3.28 4.42 0.80

18 26 2.62 4.09 5.45 0.96

19 25 3.20 4.74 5.93 0.90

20 28 3.64 5.62 7.27 1.10

21 35 4.01 6.12 8.06 1.41

22 36 5.04 7.02 9.26 1.40

23 33 5.14 7.56 10.04 1.63

24 32 5.56 8.19 10.28 1.92

25 26 5.66 9.50 12.60 2.51

26 24 5.98 10.38 14.31 2.69

27 22 6.19 10.71 15.18 3.30

28 25 6.65 11.19 15.41 2.79

29 25 7.03 11.88 15.60 2.89

30 26 7.26 12.32 17.71 3.87

31 24 8.77 13.20 19.77 3.67

32 26 9.61 15.51 21.25 3.68

33 25 9.84 16.26 22.55 4.59

34 27 10.65 16.78 23.11 4.31

35 24 11.61 18.05 24.71 4.34

36 26 12.54 19.07 25.82 4.40

37 24 12.99 20.55 26.62 4.81

38 25 13.97 21.76 28.24 4.95

39 24 14.97 23.01 30.83 5.44

40 24 16.30 25.16 33.93 5.66

p: percentile; SS: standard deviation.

Fig. 3. Scatter graph for fetal neck area and week of gestation.
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The high correlation between the week of gestation
and FNC and FNA measurements was shown in the
studies of Hata et al. in 1988, Sherer et al. in 2007 and
Abonyi et al. in 2017.[9,26,27] In our study, FNC increased
from 4.91±0.72 at 14 weeks of gestation to 17.52±2.11 at
40 weeks of gestation. FNA also increased from
1.86±0.74 at 14 weeks of gestation to 25.16±5.66 at 40
weeks of gestation.

Like Sherer et al.[9] who conducted their studies on
720 pregnant women and successfully measured FNC
and FNA values in each case, we also managed to meas-
ure FNC and FNA values in all 696 pregnant women
who matched inclusion criteria. Hata et al.[26] published
these measurements in their study in 1988 and these
measurements have become simpler with today's tech-
nology. In the literature, the interjudge reliability was
evaluated only in the study of Abonyi et al.[27] and the
authors found a weak conformity among the operators.
By now, there are three studies conducted with FNC
and FNA nomograms. The reference ranges found by
Sherer et et al.[9] are quite similar to those found in the
study of Hata et et al.[26] up until 32 weeks of gestation,
and the reference ranges found by Sherer et al. in the
following weeks are systematically higher. They attrib-
uted this difference to the resolution quality which has
been improved during the two decades between two
studies.[9] When Abonyi et al. also noticed the difference
in reference ranges after 30–32 weeks of gestation, they
argued that it was caused by the different populations
rather than technological improvement.[27] In general,
the reference ranges in our study show similarity with
the values found by Sherer et al. during entire pregnan-
cy period.   

Parikh et al. showed in the study published in 2014
that a single fetal growth curve could not be applied to
all ethnic groups.[28] Therefore, we established FNC and
FNA nomograms for Turkish population and showed
that these measurements are in high conformity with
fetal gestational age and this measurement technique is
highly reproducible (the intraclass correlation coeffi-
cient for FNC and FNA was 0.91 and 0.89, respective-
ly; p<0.01).

Conclusion
With this study, we managed to establish nomograms
in Turkish population in terms of FNC and FNA for

the second and third months of pregnancy, and we
believe that these measurements could be a significant
predictor for the determination of weeks of gestation. 

Conflicts of Interest: No conflicts declared.
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Özet: ‹lk trimesterde tiroid fonksiyonunun gebelik
sonuçlar›
Amaç: Bu çal›flma ilk trimesterde tiroid disfonksiyonu olan gebe-
lerde oluflabilecek kötü perinatal sonuçlar›n s›kl›¤›n›n belirlenme-
si amac›yla yap›ld›. 
Yöntem: Çal›flmaya, hastanemiz gebe poliklini¤ine 2012–2015 ta-
rihleri aras›nda baflvuran, gebelik haftas› 4 ile 43 hafta aras›nda de-
¤iflen 1000 gebe al›nd›. ‹lk trimesterde tiroid fonksiyonlar›na bak›-
lan gebeler; abortus, erken preterm, geç preterm, toplam preterm,
erken membran rüptürü, intrauterin geliflme gerili¤i, oligohidro-
amniyoz, preeklampsi, gestasyonel hipertansiyon, gestasyonel di-
yabet, geç term gebelik, postterm gebelik, do¤um flekli, 1. dk ve 5.
dk Apgar skorlar›, do¤um tart›s›, yenido¤an yo¤un bak›m gereksi-
nimleri aç›s›ndan de¤erlendirilerek ilk trimester tiroid fonksiyon
testleri verileri (serum TSH, serbest T4, serbest T3 düzeyleri) ile
iliflkilendirildi.  
Bulgular: Çal›flmam›zda hastalarda hipotiroidi s›kl›¤› %8,7, subkli-
nik hipotiroidi s›kl›¤› %8.6, hipertiroidi s›kl›¤› %3.6 ve subklinik hi-
pertiroidi s›kl›¤› %3.6 olarak saptand›. Tiroid fonksiyon patolojisi
tespit edilen ve edilmeyen hastalar abortus, erken preterm, geç pre-
term, toplam preterm, intrauterin geliflme gerili¤i, oligohidroamni-
yoz, preeklampsi, gestasyonel hipertansiyon, gestasyonel diyabet,
geç term gebelik, postterm gebelik, do¤um flekli, 1. dk ve 5. dk Ap-
gar skorlar›, sezaryen endikasyonlar› ile s›kl›¤›, do¤um tart›s›, yeni-
do¤an yo¤un bak›m gereksinimi aç›s›ndan incelendi¤inde, tedavi
alan hastalar aç›s›ndan istatistiksel olarak anlaml› bir fark bulunma-
d›. Hipotiroidi saptanan gebe grubunda erken membran rüptürü da-
ha s›k olarak gözlendi. 
Sonuç: Gebelerde ilk trimester tiroid fonksiyonlar›n› irdeleyen
endokrin çal›flma gruplar›nda ilk trimesterde rutin tiroid fonksiyon
testi yap›lmas› aç›s›ndan kesin bir fikir birli¤i olmamakla birlikte,
tiroid fonksiyon patolojisinin fetüse olas› potansiyel zararlar› nede-
niyle, Türkiye gibi endemik iyot eksikli¤inin bulundu¤u ülkelerde,
baflta riskli gebeler olmak üzere, TSH taramas›n›n önemli oldu¤u
düflünülmektedir. 

Anahtar sözcükler: ‹lk trimester, gebelik, tiroid fonksiyon bozuklu¤u.
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Abstract

Objective: In this study, we aimed to determine the frequency of
potential poor perinatal outcomes in pregnant women with thy-
roid dysfunction in the first trimester. 
Methods: A total of 1000 pregnant women whose weeks of gestation
varied between 4 and 43 and who admitted to the obstetrics clinic of
our hospital between 2012 and 2015 were included in our study. The
pregnant women whose thyroid functions were checked in the first
trimester were evaluated in terms of abortion, early preterm, late
preterm, total preterm, premature rupture of membranes, intrauter-
ine growth retardation, oligohydramnios, preeclampsia, gestational
hypertension, gestational diabetes, late term pregnancy, postterm
pregnancy, delivery type, 1-minute and 5-minute Apgar scores, birth
weight, newborn intense care needs, and they were associated with
the data of thyroid function tests in the first trimester (serum TSH,
free T4, and free T3 levels). 
Results: In our study, hypothyroidism incidence was 8.7%, sub-clin-
ical hypothyroidism incidence was 8.6%, hyperthyroidism incidence
was 3.6% and sub-clinical hyperthyroidism incidence was 3.6% in the
patients. The patients who were and were not found to have thyroid
function pathology were assessed in terms of abortion, early preterm,
late preterm, total preterm, intrauterine growth retardation, oligohy-
dramnios, preeclampsia, gestational hypertension, gestational dia-
betes mellitus, late term pregnancy, postterm pregnancy, delivery
type, 1-minute and 5-minute Apgar scores, cesarean indications and
incidence, birth weight and newborn intense care needs, and no sta-
tistically significant difference was found in the patients who under-
went treatment. Early rupture of membranes was observed more fre-
quently in the group with hypothyroidism. 
Conclusion: Although there is no certain consensus for performing
routine thyroid function test in the first trimester in endocrine study
groups examining first trimester thyroid functions of pregnant women,
TSH screening is considered important, especially in risky pregnant
women, in countries where endemic iodine deficiency such as Turkey
due to the potential harms of thyroid function pathology on fetus.

Keywords: First trimester, pregnancy, thyroid dysfunction.



Introduction
Thyroid disorders are the endocrine pathologies seen
mostly during reproductive ages. Depending on the
physiological changes developing during pregnancy,
thyroid hormone levels also change. In parallel with this,
thyroid gland dysfunctions can be seen widely during
pregnancy and the changes may cause problems for new-
born and mother. With proper treatment and manage-
ment, pregnancy period can be completed normally. 

Sufficient levels of thyroid hormones are also needed
for the development of health fetus during pregnancy as
in fertility.[1,2] Maternal thyroid disorders seen during
pregnancy have been associated with fetal loss,
preeclampsia, preterm labor, ablatio placentae, and losses
in the fetal intellectual functions.[3,4] Fetus is not capable
of producing its own thyroid hormones until 10–12
weeks of gestation; until these weeks, it meets this need
through maternal thyroxine (T4); T4 passes through the
placenta and it is used by fetus. In case of maternal
hypothyroidism, thyroid hormones required by fetus
cannot be met by mother sufficiently. The development
of fetal neuropsychomotor can be affected negatively
during the early gestational periods in particular. It has
been observed that Intelligence Quotient (IQ) scores of
such fetuses are lower.[4,5] In our study, we have assessed
the data of fetus and pregnant women who had risk fac-
tors in terms of thyroid disorders during pregnancy and
found to have pathologies in the first trimester thyroid
function tests. 

Methods
In our retrospective study, we evaluated the hospital
data of pregnant women who underwent thyroid func-
tion tests during the admission in the first trimester
(6–14 weeks of gestation) at Gynecology and
Obstetrics Clinic of Kanuni Sultan Süleyman Training
and Research Hospital between 2013 and 2016 and
whose gestational follow-ups and deliveries were car-
ried out in our clinic. We obtained the approval no.
2015/33 from the local ethic committee of our hospi-
tal. A total of 1000 pregnant women, of whose 755 had
normal results for thyroid function tests and 245 had
pathology according to the thyroid function tests, were
included in the study.

We distributed the pregnant women, who were
included in the study, into the groups according to the

following criteria; thyroid stimulant hormone (TSH) ref-
erence range was considered 0.1–2.5 mU/L and free T4
(FT4) reference range was considered 0.93–1.71 ng/dL.
Hyperthyroidism – Group 1: Those with TSH value
below 0.1 mU/L and FT4 value above 1.71 ng/dL;
Hypothyroidism – Group 2: Those with TSH value
above 10 mU/L without considering the FT4 data and
those with TSH value between 2.5 and 10 mU/L and
FT4 value below 0.93 ng/dL; Sub-clinical hyperthy-
roidism – Group 3: Those with TSH value below 0.1
mU/L and normal values for FT4 and free T3 (FT3);
Sub-clinical hypothyroidism – Group 4: Those with
TSH value between 2.5 and 10 mU/L and normal level
of FT4 values.

We compared the patients who underwent thyroid
function in the first trimester in terms of the variables
such as the demographic characteristics (age, gravida,
parity, abortion, curettage), obstetric outcomes [abortion,
early preterm labor, late preterm labor, premature
preterm rupture of membranes, premature rupture of
membranes (PROM), preeclampsia, intrauterine growth
retardation (IUGR), oligohydramnios, gestational dia-
betes mellitus (GDM), gestational hypertension (GHT),
late term labor, postterm labor, term labor and cesarean
indications], birth weight, 1-minute and 5-minute Apgar
scores, newborn intense care need and whether the preg-
nant women underwent treatment for thyroid dysfunc-
tions or not.

The exclusion criteria of our study were as below: (1)
Multiple pregnancy, the decision for curettage due to
fetus with anomaly or associated reason, (2) presence of
additional systemic diseases in pregnant woman
[rheumatismal diseases: Systemic lupus erythematosus
(SLE), Behcet's disease, rheumatoid arthritis; endocrine
disorders: Type 1 and 2 diabetes; autoimmune disor-
ders], (3) placental insertion anomaly, and (4) missing
hospital records of pregnant woman or not performing
the follow-ups in our clinic.

For the statistical analyses of the results in our
study, we used IBM Statistical Package for the Social
Sciences-22 (IBM SPSS-22) software (SPSS Inc.,
Chicago, IL, USA). We checked the conformability of
parameters to the normal distribution by Shapiro-Wilk
test. When analyzing the study data for comparing the
descriptive statistical methods (mean, standard devia-
tion, and frequency) as well as quantitative data, we
used Kruskal-Wallis test to compare the parameters
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showing normal distribution between more than two
groups, and Mann-Whitney U test to determine the
group creating the difference. For the qualitative data
comparison, we used chi-square test. We considered
the value p<0.05 statistically significant. 

Results
A total of 1000 pregnant women with ages between 16
and 49 years, who underwent first trimester thyroid func-
tion test at the Gynecology and Obstetrics Clinic of
Kanuni Sultan Süleyman Training and Research
Hospital between 2013 and 2016 and whose medical
records could be reached completely, were included in
the study.

The mean age of the cases was 29.75±5.63 years. Of
the cases, 755 (75.5%) were diagnosed euthyroid, 36
(3.6%) were diagnosed hyperthyroid, 87 (8.7%) were
diagnosed hypothyroid, 36 (3.6%) were diagnosed sub-
clinical hyperthyroid and 86 (8.6%) were sub-clinical
hypothyroid, and the cases were evaluated in these five
groups. Since we are a reference clinic, it should be
noted that these data do not reflect Turkish incidences.
No statistically significant difference was found among
the groups in terms of mean ages and the numbers of
gravida, parity and abortus (p>0.05) (Table 1).

There was a statistically significant difference among
the groups in terms of the weeks for performing thyroid
function tests (TFT). As a result of the pairwise compar-
isons to determine the group creating the difference,
TFT weeks of hyperthyroid group was significantly
higher than the weeks of euthyroid (p=0.028) and
hypothyroid (p=0.007) groups. Similarly, TFT weeks of
sub-clinical hyperthyroid group was significantly higher
than the weeks of euthyroid (p=0.038) and hypothyroid

(p=0.011) groups. There was no significant difference
among other groups in terms of the weeks for perform-
ing TFT (Table 1).

There was no statistically significant difference
among the groups in terms of birth weights, 1-minute
and 5-minute Apgar scores, abortion incidence and fetal
sex distributions (p>0.05). There was also no statistically
significant difference among the groups in terms of early
preterm, late preterm, total preterm and late term inci-
dences and newborn intense care need rates (p>0.05)
(Table 2).

There was a statistically significant difference among
the groups in terms of the PROM incidence (p=0.012).
As a result of the pairwise comparisons to determine the
group creating the difference, PROM incidence was
found significantly higher in hypothyroid group (2.3%)
than the euthyroid group (0.1%) (p=0.030). There was no
significant difference among other groups in terms of
PROM incidence (p>0.05) (Table 3). There was also no
statistically significant difference among the groups in
terms of the incidences of IUGR, oligohydramnios,
preeclampsia, postterm pregnancy, GDM and GHT
(p>0.05) (Table 3). Similarly, there was also no statisti-
cally significant difference among the groups in terms of
delivery types (Table 2) and cesarean indications (Table
4) (p>0.05). 

Discussion
In the literature, hyperthyroidism and hypothyroidism
are associated with abortion frequency.[6] Similarly, Rao
et al.[7] found in their studies the abortion frequency
4.29% in the first trimester in pregnant women with
hypothyroid. However, Vaidya et al.[8] did not find the
incidence of thyroid disorders higher in the pregnancies
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Table 1. General characteristics of the cases by groups.

Sub-clinical Sub-clinical  
Hyperthyroidism Hypothyroidism hyperthyroidism hypothyroidism

Euthyroid Group 1 Group 2 Group 3 Group 4 p

Age (year) 29.65±5.61 30.00±5.12 30.30±5.73 31.06±5.80 29.44±5.84 0.508*

Number of gravida (n) 2.6±1.46 (2) 2.64±1.29 (2.5) 2.7±1.42 (3) 2.75±1.16 (3) 2.41±1.31 (2) 0.404†

Number of parity (n) 1.19±1.06 (1) 1.22±0.93 (1) 1.23±1.05 (1) 1.31±0.89 (1) 1.07±1.02 (1) 0.614†

Number of abortion (n) 0.37±0.78 (0) 0.36±0.8 (0) 0.43±0.83 (0) 0.42±0.77 (0) 0.28±0.61 (0) 0.902†

Number of curettage (n) 0.03±0.21 (0) 0.06±0.23 (0) 0.05±0.21 (0) 0.03±0.17 (0) 0.06±0.32 (0) 0.750†

Week for TFT 9.41±2.71 (9) 10.28±2.17 (10) 9.01±2.73 (8) 10.25±2.35 (10) 9.57±2.95 (9) 0.023†,‡

Week of gestation  38.29±3.94 (39) 38.14±2.84 (39) 38.24±4.2 (39) 38.72±1.32 (39) 38.47±4.19 (39) 0.510†

*One-way ANOVA test; †Kruskal-Wallis test; ‡p<0.05. The results are presented in mean ± standard deviation (median) format. TFT: thyroid function tests.



of cases with previous history of abortion. We also did
not find any statistically significant difference between
euthyroid cases and those found to have thyroid pathol-
ogy in terms of abortion frequency, and found the abor-
tion frequency 1.7%. Although thyroid disorders are
considered a reason for abortion, overt hyperthyroidism
and hypothyroidism rather coexist with infertility;[9]

therefore, since it is more difficult for such patients to
get pregnant, further and wider studies are needed to
suggest that abortion may increase in thyroid patients.

Stagnaro-Green et al.[10] carried out their study on
124 pregnant women and found that the cases out of 28
pregnant women whose serum TSH levels before 15
weeks of gestation were above 97.5th percentile had
preterm labor before 32 weeks of gestation. On the
other hand, Ashoor et al.[11] found no statistically signif-
icant difference between the pregnant women who had
thyroid dysfunction between 11 and 13 weeks of gesta-
tion and those who had no thyroid dysfunction during
the same weeks in terms of early preterm labor.
Similarly, we did not find any statistically significant
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Table 2. General characteristics of the newborns by groups.

Sub-clinical  Sub-clinical  
Hyperthyroidism Hypothyroidism hyperthyroidism hypothyroidism 

Euthyroid Group 1 Group 2 Group 3 Group 4 p

Total birth weight (g) 3217.02±567.90 3034.86±684.29 3194.35±730.58 3233.47±450.09 3242.59±671.69 0.475*
(n=983) (3260) (3160) (3340) (3242.5) (3300)

1-minute Apgar score (n=983) 8.41±1.18 (9) 7.56±2.06 (8) 8.44±1.22 (9) 8.64±0.59 (9) 8.33±1.46 (9) 0.074*

5-minute Apgar score (n=983) 9.56±0.89 (10) 9.03±1.4 (9.5) 9.45±1.31 (10) 9.69±0.52 (10) 9.46±1.31 (10) 0.124*

Abortion 14 (1.9%) 0 (0%) 2 (2.3%) 0 (0%) 1 (1.2%) 0.793†

Sex (n=983)
Male 373 (50.3%) 17 (47.2%) 47 (55.3%) 13 (36.1%) 54 (63.5%) 0.052†

Female 368 (49.7%) 19 (52.8%) 38 (44.7%) 23 (63.9%) 31 (36.5%)

Early preterm 23 (3%) 2 (5.6%) 2 (2.3%) 0 (0%) 4 (4.7%) 0.599†

Late preterm 78 (10.3%) 7 (19.4%) 8 (9.2%) 3 (8.3%) 5 (5.8%) 0.244†

Total preterm 100 (13.2%) 9 (25%) 10 (11.5%) 3 (8.3%) 9 (10.5%) 0.204†

Late term 64 (8.5%) 7 (19.4%) 6 (6.9%) 2 (5.6%) 4 (4.7%) 0.092†

Intense care need 58 (7.7%) 4 (11.1%) 6 (6.9%) 1 (2.8%) 10 (11.6%) 0.460†

*Kruskal-Wallis test; †chi-square test. The results are presented in mean ± standard deviation (median) format.

Table 3. Other characteristics of the cases by groups.

Sub-clinical  Sub-clinical  
Hyperthyroidism Hypothyroidism hyperthyroidism hypothyroidism 

Euthyroid Group 1 Group 2 Group 3 Group 4 p

Delivery type (n=983)
NSD 431 (58.2%) 21 (58.3%) 57 (67.1%) 17 (47.2%) 44 (51.8%) 0.203
C/S 310 (41.8%) 15 (41.7%) 28 (32.9%) 19 (52.8%) 41 (48.2%)

C/S indication (n=413) 309 (41.7%) 15 (41.7%) 28 (32.9%) 19 (52.8%) 41 (48.2%) 0.202

PROM 1 (0.1%) 0 (0%) 2 (2.3%) 0 (0%) 0 (0%) 0.012†

IUGR 36 (4.8%) 2 (5.6%) 6 (6.9%) 1 (2.8%) 7 (8.1%) 0.602

Oligohydramnios 33 (4.4%) 2 (5.6%) 3 (3.4%) 1 (2.8%) 3 (3.5%) 0.960

PE 38 (5%) 1 (2.8%) 6 (6.9%) 0 (0%) 6 (7%) 0.470

Postterm pregnancy 3 (0.4%) 0 (0%) 0 (0%) 0 (0%) 2 (2.3%) 0.151

GDM 45 (6%) 3 (8.3%) 7 (8%) 3 (8.3%) 2 (2.3%) 0.493

GHT 6 (0.8%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0.743

*Chi-square test; †p<0.05. The results are presented in n (%) format. C/S: cesarean section; PROM: premature rupture of membranes; GDM: gestational diabetes; GHT: gestational
hypertension; IUGR: intrauterine growth retardation; NSD: normal spontaneous delivery; PE: preeclampsia.



risk in our study between hypothyroidism and sub-
clinical hypothyroidism cases in terms of preterm labor
frequency.

However, Ashoor et al.[12] calculated the rate of late
preeclampsia 13% in those whose gestational serum
TSH levels were above 97.5th percentile between 11 and
13 weeks of gestation, and found this rate statistically sig-
nificant. In our study, we calculated total preeclampsia
rate 6.9% and found that thyroid function data had no
statistically significant impact on preeclampsia. Excluding
pregnant women who had chronic hypertension and
additional diseases and morbidities, which are accepted as
risk factors in terms of preeclampsia development, from
our patient groups was the reason for low preeclampsia
rates in our study compared to the study of Ashoor et al.

In their study, Allan et al.[13] could not obtain statisti-
cally significant findings in data such as GHT, ablatio
placentae, 5-minute low Apgar score and delivery by
cesarean section in pregnant women whose TSH values
were 10 mU/L and above. While we obtained results
consistent with the literature, we also found no statisti-
cally significant results in terms of GHT, ablatio placen-
tae, 5-minute Apgar scores and increased cesarean sec-
tion rates. In terms of sub-clinical hyperthyroidism and
gestational outcomes, Casey et al.[14] could not obtain
statistically significant results, as in our study, for the
rates of GHT, preeclampsia, GDM, ablatio placentae
and delivery by cesarean section. Regarding to the sub-
clinical hyperthyroidism data, “Guideline for the assess-
ment of thyroid during pregnancy” published by
Turkish Perinatology Society in 2015 does not recom-
mend sub-clinical hyperthyroidism treatment during
pregnancy since there is no evidence that sub-clinical
hyperthyroidism treatment would have a positive impact
on the gestational progress and the treatment may have
adverse effects on fetus.[15]

Nazarpour et al.[16] indicated in their study that overt
hyperthyroidism and hypothyroidism have negative
impacts on gestational outcomes, and overt hyperthy-
roidism is associated with preterm labor, intrauterine
growth retardation, low birth weight, preeclampsia and
fetal thyroid dysfunction. On the other hand, we found
in our study that the incidence and frequencies of
preterm labor, intrauterine growth retardation, low
birth weight and preeclampsia were not statistically sig-
nificant in pregnant women with overt hyperthyroidism.

While Chen et al.[17] found in their study that hyper-
thyroidism was risky in pregnant women in terms of
the development of IUGR and premature rupture of
membranes, we calculated IUGR rate 5.2% in our
study and found that it was not statistically significant.
On the other hand, we calculated premature rupture of
membranes 2.3% and 0.1% in hypothyroid and euthy-
roid pregnant women, respectively, and found that
they were not statistically significant. However, we
considered that the low number of cases in PROM
patients and most of these patients having delivery in
the first 12–18 hours were the limitations of our study.
In addition, we found no significant difference among
hyperthyroidism, sub-clinical hyperthyroidism and
sub-clinical hypothyroidism in terms of PROM inci-
dence.

Another important problem in our country is that
the physicians from different fields facing with thyroid
pathology in pregnant women have insufficient knowl-
edge on the normal and pathological thyroid values dur-
ing pregnancy.[15,18] This may lead to problems about
diagnosis and treatment arrangements during pregnan-
cy. Although the salts for daily nutritional consumption
are reinforced with iodine in particular, we see that
pregnant women and the general population in Turkey
have insufficient iodine intake.[19] Therefore, in order not
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Table 4. Cesarean indications by groups (n=412).

Euthyroid Hyperthyroidism  Hyperthyroidism  Sub-clinical hyperthyroidism   Sub-clinical hypothyroidism  p*
Group 1 Group 2 Group 3 Group 4

Previous C/S 206 (66.7%) 8 (53.3%) 16 (57.1%) 15 (78.9%) 24 (58.5%)

Fetal distress 17 (5.5%) 3 (20%) 3 (10.7%) 3 (15.8%) 3 (7.3%)

PE 17 (5.5%) 0 (0%) 3 (10.7%) 0 (0%) 4 (9.8%)
0.247

Breech presentation 21 (6.8%) 0 (0%) 1 (3.6%) 0 (0%) 1 (2.4%)

Non-progressive 17 (5.5%) 0 (0%) 1 (3.6%) 0 (0%) 3 (7.3%)

Other 31 (10%) 4 (26.7%) 4 (14.3%) 1 (5.3%) 6 (14.6%)

*Chi-square test. The results are presented in n (%) format. C/S: cesarean section; PE: preeclampsia.



to encounter adverse gestational outcomes, it can be a
proper practice to screen pregnant women in this
respect in our country where endemic iodine insuffi-
ciency is a fact.[4,5,19]

Conclusion
In terms of the parameters, by which we assessed gesta-
tional outcomes, we could not find statistically significant
parameters to impact pregnancy negatively. In our study,
we found hypothyroidism 8.7%, sub-clinical hypothy-
roidism 8.6%, hyperthyroidism 3.6% and sub-clinical
hyperthyroidism 3.6% in the pregnant population that
we reviewed. Compared to the euthyroid pregnant
women, we found no additional risk factor in these preg-
nancies found to have thyroid dysfunction in terms of
abortion rates, preterm labor risk, intrauterine growth
retardation frequency, oligohydramnios potential,
preeclampsia risk, gestational hypertension and/or gesta-
tional diabetes possibilities, postterm pregnancy condi-
tion, delivery type and cesarean possibility, Apgar scores,
birth weight and newborn intense care needs. While
PROM data were significant only, we considered that the
number of cases in our study were limited. On the other
hand, since screening all pregnant women in terms of
thyroid pathologies would have adverse effects on fetal
neuropsychomotor development at an early period even
though not in terms of gestational outcomes and such
fetuses might have lower IQ scores,[4,5,19] TSH screening
can be recommended particularly for risky pregnancies in
countries with endemic iodine insufficiency like Turkey.
To make assertive recommendations, well-designed,
prospective, randomized controlled studies to be con-
ducted according to Turkish conditions are needed. 

Conflicts of Interest: No conflicts declared.
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Introduction
The most important risk factors for pelvic organ prolapse
and urinary incontinence are the injury of pelvic floor
together with the lacerations of pelvic muscles, particular-

ly m. levator ani.[1] Many risk factors such as hormonal
changes during pregnancy, maternal age, fetal birth
weight etc. are considered as the factors accounted for
pelvic floor dysfunction. In addition, the second stage of

Özet: Nullipar gebelerde obstetrik jel kullan›m›:
Maternal-neonatal sonuçlar›
Amaç: Obstetrik jel uygulamas›n›n nullipar gebelerde, travay›n bi-
rinci ve ikinci evresi üzerine etkisi, perine üzerine koruyucu etki-
sinin varl›¤› ve bu yönteme ba¤l› fetal ve maternal sonuçlar›n› arafl-
t›rmak amaçlanm›flt›r. 
Yöntem: Hastanemize 37–41 gebelik haftalar›nda baflvuran nulli-
par gebeler randomize edilerek jel uygulanan ve uygulanmayanlar
olmak üzere gruplar oluflturuldu. Gebelere travaylar› boyunca do-
¤um indüksiyonu veya augmentasyonu verilmedi, rutin amniyoto-
mi uyguland›, do¤um s›ras›nda rutin epizyotomi uygulanmad›.
Her iki grup perineal laserasyon, epizyotomi gereksinimi, do¤um
evrelerinin süreleri, laboratuvar verileri ve yenido¤an verileri aç›-
s›ndan karfl›laflt›r›ld›. 
Bulgular: Çal›flma kriterlerine uygun 200 nullipar gebe (Grup I:
n=102, spontan izlem; Grup II: n=98, jel uygulanan) de¤erlendiril-
di. Maternal demografik verileri, laboratuvar verileri ile yenido¤an
sonuçlar›nda herhangi bir fark saptanmad›. Jel uygulanan hastalarda
do¤umun birinci ve ikinci evre süreleri istatistiksel aç›dan anlaml›
olarak k›sa saptand›. Epizyotomi uygulamas› / gereksinimi aç›s›ndan
gruplar aras›nda herhangi bir fark saptanmad›. Laserasyonun olufl-
mad›¤› durumlar ile hafif perineal laserasyonlar (1. ve 2. derece) aç›-
s›ndan jel uygulanan gebelerde sonuçlar göreceli olarak daha iyi ola-
rak de¤erlendirilirken, ileri derece perineal laserasyonlarda (3. ve 4.
derece) istatistiksel fark saptanmad›. 
Sonuç: Nulliparlarda travayda obstetrik jel kullan›m›, do¤um ev-
relerinde anlaml› bir k›salma sa¤larken, daha az laserasyonlar gö-
rülmektedir. 

Anahtar sözcükler: Do¤umun evreleri, do¤umun kolaylaflt›r›lmas›,
obstetrik jel.
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Abstract

Objective: The study aims to investigate the effects of obstetric gel
application on the first and second stages of labor in nulliparous
pregnant women, the presence of its protective effect on perineum
and fetal and maternal outcomes associated with this method. 
Methods: The nulliparous pregnant women who admitted to our
hospital between 37 and 41 weeks of gestation were randomized into
two groups, which were those applied gel and those not applied.
During their labors, pregnant women were not administered any
labor induction or augmentation; they underwent routine amnioto-
my, but routine episiotomy was not performed during labor. Both
groups were compared in terms of perineal laceration, episiotomy
need, periods of labor stages, laboratory data, and newborn data. 
Results: A total of 200 nulliparous pregnant women (Group I:
n=102, spontaneous follow-up; Group II: n=98, gel-applied) who
were complying with study criteria were evaluated. No difference
was found in maternal demographic data, laboratory data and new-
born results. In gel-applied patients, the first and second stages of
labor were shorter and they were statistically significant. In terms of
episiotomy procedure / need, there was no difference between the
groups. In terms of cases where laceration did not occur and mild
perineal lacerations (1st and 2nd degrees), the results were relative-
ly better in gel-applied pregnant women, and no statistical difference
was found in advanced perineal lacerations (3rd and 4th degrees). 
Conclusion: Use of obstetric gel during labor in nulliparous
women provides a significant reduction in labor stages and there are
fewer lacerations.

Keywords: Labor facilitation, labor stages, obstetric gel.



labor and its extension are considered as the most impor-
tant obstetric factors for the injury and dysfunction of
pelvic floor.[2] The extended second stage of labor increas-
es operative vaginal labor rates and it is associated with the
undesired peripartum morbidity of newborn.[3]

Decreasing operative vaginal labor rates by the limit-
ed episiotomy procedure or forceps / vacuum application
rather than routine procedure may help to decrease
pelvic floor injury during labor.[4] Apart from that, it has
been shown by randomized controlled studies and
Cochrane analyses that perineal massage before or dur-
ing labor provides protection against pelvic floor injury
and decreases postpartum perineal pain.[5]

Obstetric gels are liquid-based gels generally devel-
oped to facilitate vaginal labor. The purpose of the pro-
cedure is to facilitate the fetus delivery for pregnant
woman and to protect perineal area and pelvic floor.
Obstetric gel decreases the friction between fetus and
vagina by its lubricating effect on birth canal. In this way,
it is reported that it decreases labor duration for 30%
(mean: 26 minutes) both in nulliparous and multiparous
women and protects vagina, pelvic floor and perineum of
mother.[6] It was also reported that use of obstetric gel
together with perineal massage significantly prevents
perineal lacerations.[7] In our study, we investigated the
effects of obstetric gel on perineum and labor. 

Methods
The ethics approval of this prospective and randomized
controlled study was obtained from Zeynep Kamil
Training and Research Hospital (24.06.2016, Decision
No. 144). The cases were chosen among the patients who
admitted to our hospital between August and October
2016 by evaluating them against the inclusion criteria and
taking their consents.

The inclusion criteria were as follows: 18–40 years
old, nulliparous, term, singleton, vertex presentation, not
having any obstetric and systemic pathology, not under-
going cervical surgery, body mass index (BMI) being
20–30 kg/m2, not having fetal anomaly or growth retar-
dation and estimated birth weight being between 2000
and 4500 g. According to these criteria, we categorized
the cases in two groups:
• Group I: The control group whose labors were fol-

lowed up spontaneously; no application was per-
formed.

• Group II: The study group who were applied obstet-
ric gel.

We used random numbers method on MedCalc for
randomizing the patient groups. Accordingly, we applied
NatalisTM once, which is both oil- and water-based
Formula in gel form, to the study group. NatalisTM gel is
a mixture containing propylene glycol, hydroxyethyl cel-
lulose, sodium chlorite, glycerol and xanthan gum (con-
tains mostly hydroxyethyl cellulose and glycerol). The
related gel was applied 15ml by the disposable sterile
syringe and applicator on cervix and adjacent area when
the first stage of labor started, in the presence of active
contractions and when cervical dilatation was 4cm, and
routine primigravida follow-up protocol was performed.
On the other hand, only the standard labor protocol,
which is performed for primigravida pregnant women,
was performed for the patients in the control group.

Depending on the current gel amount we had, we
only estimated it to be used on 105 patients for both
groups (n=210); 3 patients in Group I and 7 patients in
Group II were taken to emergency operative labor until
the end of labor due to the fetal distress. As a result,
Group I and Group II consisted of 102 and 98 patients,
respectively, in our study. 

In our study, we did not perform additional proce-
dures which may affect or extend the stages of labor in
the cases by not applying epidural anesthesia or addition-
al analgesics.

For statistical analyses, we used MedCalc (version
13.3; Mariakerke, Belgium) statistics software. For com-
paring descriptive statistical methods (mean, standard
deviation, rate, minimum, maximum) as well as quantita-
tive data when evaluating study data, we used Student t
test in the two-group comparison of parameters display-
ing normal distribution, and Mann-Whitney U test in
the two-group comparison of parameters not displaying
normal distribution. For the comparison qualitative data,
we used Fisher’s exact test and chi-square test. p<0.05
was considered statistical significance threshold for the
results.

Results
The demographic characteristics of the patients from
both groups included in the study are summarized in
Table 1. There was no significant difference between
the groups in terms of age, week of gestation and BMI
value.

Mean birth weight of newborns was 3259.56±
403.81g in Group I and 3171.40±390.12 g in Group II.
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Newborns with birth weight 4000 g and above were
defined as large. Three (2.94%) large newborns in
Group I and 4 large (4.08%) newborns in Group II were
observed. When neonatal data were analyzed, no signif-
icant difference was found among the parameters
(Table 2).

In terms of hemoglobin and hematocrit values before
and after labor between Group I and Group II, the data
of both groups were statistically similar (Table 3).

In our study, we found the durations for first and sec-
ond stages of labor 234.83±26.38 and 75.80±15.21 min-
utes, respectively in Group I. In Group II, the durations
for first and second stages of labor were 215.10±26.61
and 49.82±15.49 minutes, respectively. When we com-
pared two values, we found statistically significant differ-
ence (p<0.001) (Table 4).

In our study where routine episiotomy was not per-
formed, 24 pregnant women in Group I and 31 pregnant
women in Group II needed episiotomy during labor.

Perineal lacerations were observed in 91 pregnant
women in Group; however, none of them was Grade 4,
but only 3 cases were Grade 3. In Group II, perineal lac-
eration was observed in 73 pregnant women; while no
laceration was Grade 4, it was Grade 3 in two pregnant
women. The rates of perineal lacerations were low at a
statistically significant level in the group which was
applied gel (p=0.009 for those not observed at all; and
p=0.015 for Grades 1 and 2 lacerations). In terms of
advanced perineal lacerations (Grades 3 and 4), there was
no significant difference between the groups (p=0.622)
(Table 5).

Discussion
It is known that the friction force between vagina and the
baby is an important factor in vaginal deliver,[8–15] it is
affected by parity, and changes with substances reducing
friction such as lubricants. During Ancient Greek period,
Chiron promoted to use olive oil during the delivery of
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Table 1. Demographic data of the pregnant women.

Min–max values Mean and standard deviation

Group I (n=102) Group II (n=98) Group I (n=102) Group II (n=98) p

Maternal age (year) 18–38 18–37 23.36±4.33 23.31±4.73 0.663

Week of gestation 37–41 37–41 38.54±1.40 38.65±1.50 0.658

Maternal BMI (kg/m2) 22.14–29.91 22.14–29.90 26.40±2.07 26.15±2.05 0.390

Table 2. Newborn values of the groups.

Min–max values Mean and standard deviation

Group I (n=102) Group II (n=98) Group I (n=102) Group II (n=98) p

1-min Apgar 6–9 8–9 8.89±0.46 8.85±0.22 0.581

5-min Apgar 8–10 9–10 9.92±0.33 9.97±0.173 0.327

Birth weight (g) 2480–4600 2480–4170 3259.56±403.81 3171.40±390.12 0.122

Head circumference (cm) 31–38 33–38 35.04±1.14 35.02±0.76 0.496

Table 3. Hematologic results of the groups.

Min–max values Mean and standard deviation

Group I (n=102) Group II (n=98) Group I (n=102) Group II (n=98) p

Prenatal Hb (g/dl) 7–15 9–14 11.69±1.47 11.59±1.27 0.47

Prenatal Hct (%) 25–46 30–47 37.69±4.06 38.24±3.58 0.303

Postnatal Hb (g/dl) 6–14 7–13 9.88±1.50 9.73±1.37 0.563

Postnatal Hct (%) 23–44 22–42 32.12±4.08 32.68±4.11 0.331



horses, which is still a valid practice in veterinary medi-
cine today.[16]

Mean age of the pregnant women in our study was
27.38±0.31 years, and the age group 25–29 had the high-
est number of patients. This was corresponding to the
results of 2014 Turkey Demographic and Health Survey
(TDHS).[17] In Turkey, 64% of the labors were carried
out by pregnant women who are 30 years old or below.
Compared to other similar studies, our study had rela-
tively younger population. The mean maternal age in
our study was 5 years younger than the study of Schaub
et al.[6] and 4 years younger than the study of Ashwal et
al.[18] Similarly, in the light of the study of Eren et al.
showing the adverse effects of adolescent pregnancies,
which is a significant problem in Turkey, we did not
include the population below 18-year-old in our study
due to the potentially high perinatal problems in adoles-
cent pregnancies.[19]

In our data, without any additional procedures
(cesarean section, vaginal operative procedures or
Kristeller maneuver), the first stage of labor decreased
for 19 minutes (p<0.001) and second stage of labor
decreased for 26 minutes (p<0.001) with the use of
obstetric gel in pregnant women delivering vaginally,
and this was clinically and statistically significant. By not
performing epidural anesthesia in our study, we did not
carry out any additional procedure which may affect the
stages of labor in our cases. Stamp et al. performed per-

ineal massage in their study and thus shortened the sec-
ond stage of labor for 11 minutes.[20] Similarly, Schaub et
al.[6] used DianatalTM obstetric gel (propylene glycol -
polyacrylic acid) in their multicentric randomized con-
trolled study and shortened the second stage of the labor,
reporting a significant decrease in perineal lacerations.

On the other hand, Ashwal et al.[18] assessed 200 preg-
nant women, and showed that the use of obstetric gel is
safe in terms of maternal and neonatal outcomes, but it
has no significant contribution for the durations of labor
stages or perineal integrity. In studies using propylene
glycol - polyacrylic acid gel, there are differences for the
methods of use. While some studies adopted single
use,[18] some other studies compared the use at intervals.[6]

We used hydroxyethyl cellulose and glycerol gel,
which is a new gel format with both oil- and water-based
formula, in a single use.[21] The maternal and neonatal
parameters and invasive procedure rates were not statis-
tically significant in our results. Unlike the results report-
ed by Schaub et al.[6] that it may affect 1-minute Apgar
score in particular, we found statistically significant dif-
ference in both 1-minute and 5-minute Apgar scores.

In our study, we found significant results in the gel-
applied group especially in terms of protecting perineal
integrity (p=0.009). Stamp[20] and Albers[22] K-Y Gel®

(Johnson & Johnson lubricant gel which contains glyc-
erol, hydroxyethyl cellulose, gluconolactone, chlorhexi-
dine, gluconate, methylparaben and sodium hydroxide)
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Table 4. Labor stages of the groups.

Min–max values Mean and standard deviation

Group I (n=102) Group II (n=98) Group I (n=102) Group II (n=98) p

First stage of labor (minute) 178–312 158–292 234.83±26.38 215.10±26.61 <0.001

Second stage of labor (minute) 40–120 14–94 75.80±15.21 49.82±15.49 <0.001

Table 5. Grades of perineal lacerations and their distribution among the groups.

Perineal laceration grade Group I (n=102) Group II (n=98) p

0 (no laceration) 11 25 0.009

Grade 1 71
Total n=88

55
Total n=71 0.015

Grade 2 17 16

Grade 3 3
Total n=3

2
Total n=2 0.622

Grade 4 0 0

Episiotomy need 24 31 0.209



could not find significant results for perineal integrity in
their studies. The protection of perineal integrity can be
attributed to the idiosyncratic characteristics of obstetric
gel or its early use such as even during the first stage of
labor. Contrarily, Schaub[6] and Ashwal,[18] reporting that
they achieved benefits in the protection of perineum,
attributed these benefits to the muco-adhesive effects of
polyacrylic acid in their gels on birth canal and suggest-
ed that they managed to achieve perineal protection in
this way. Mladenova et al. also used propylene glycol -
polyacrylic acid gel and associated their findings to the
similar reasons.[7] However, the hydroxyethyl cellulose -
glycerol gel we used in our study does not contain poly-
acrylic acid and it has no muco-adhesive effect. Since our
study is monocentric, there is no procedure difference as
cited in other studies.[6,23]

Rolinska et al. conducted their study on 47 pregnant
women[23] to investigate the effects of propylene glycol -
polyacrylic acid gel on pain and exhaustion during labor;
however, they could not find any significant result. In
our study, we did not investigate any psychological
parameter except obstetric data.

In our study, we found no allergic reaction, infection
or newborn aspiration which may be encountered due to
the use of obstetric gel. In previous studies which used
propylene glycol - polyacrylic acid gel, similar adverse
effects were also not reported.[6,16,23] In the light of these
findings, we may suggest that the use of obstetric gel
during the early moments of the first stage of labor can
also be safe.

Conclusion
In our study, we observed that the use of hydroxyethyl
cellulose - glycerol gel shortens the first and second
stages of labor statistically and it also reduces the for-
mation of perineal lacerations. We have concluded that
obstetric labor gel does not create any positive or neg-
ative difference for episiotomy need, maternal blood
loss and neonatal outcomes. The power of our study
was 77.7% in the post-hoc power analysis performed
on the basis of type I/II error ratio being 0.05 in terms
of gel use and vaginal lacerations. We believe that this
is caused by the limited number of cases in our study.
We observed no maternal or neonatal adverse effect
due to the use of gel during our study. 

Conflicts of Interest: No conflicts declared.
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labor and its extension are considered as the most impor-
tant obstetric factors for the injury and dysfunction of
pelvic floor.[2] The extended second stage of labor increas-
es operative vaginal labor rates and it is associated with the
undesired peripartum morbidity of newborn.[3]

Decreasing operative vaginal labor rates by the limit-
ed episiotomy procedure or forceps / vacuum application
rather than routine procedure may help to decrease
pelvic floor injury during labor.[4] Apart from that, it has
been shown by randomized controlled studies and
Cochrane analyses that perineal massage before or dur-
ing labor provides protection against pelvic floor injury
and decreases postpartum perineal pain.[5]

Obstetric gels are liquid-based gels generally devel-
oped to facilitate vaginal labor. The purpose of the pro-
cedure is to facilitate the fetus delivery for pregnant
woman and to protect perineal area and pelvic floor.
Obstetric gel decreases the friction between fetus and
vagina by its lubricating effect on birth canal. In this way,
it is reported that it decreases labor duration for 30%
(mean: 26 minutes) both in nulliparous and multiparous
women and protects vagina, pelvic floor and perineum of
mother.[6] It was also reported that use of obstetric gel
together with perineal massage significantly prevents
perineal lacerations.[7] In our study, we investigated the
effects of obstetric gel on perineum and labor. 

Methods
The ethics approval of this prospective and randomized
controlled study was obtained from Zeynep Kamil
Training and Research Hospital (24.06.2016, Decision
No. 144). The cases were chosen among the patients who
admitted to our hospital between August and October
2016 by evaluating them against the inclusion criteria and
taking their consents.

The inclusion criteria were as follows: 18–40 years
old, nulliparous, term, singleton, vertex presentation, not
having any obstetric and systemic pathology, not under-
going cervical surgery, body mass index (BMI) being
20–30 kg/m2, not having fetal anomaly or growth retar-
dation and estimated birth weight being between 2000
and 4500 g. According to these criteria, we categorized
the cases in two groups:
• Group I: The control group whose labors were fol-

lowed up spontaneously; no application was per-
formed.

• Group II: The study group who were applied obstet-
ric gel.

We used random numbers method on MedCalc for
randomizing the patient groups. Accordingly, we applied
NatalisTM once, which is both oil- and water-based
Formula in gel form, to the study group. NatalisTM gel is
a mixture containing propylene glycol, hydroxyethyl cel-
lulose, sodium chlorite, glycerol and xanthan gum (con-
tains mostly hydroxyethyl cellulose and glycerol). The
related gel was applied 15ml by the disposable sterile
syringe and applicator on cervix and adjacent area when
the first stage of labor started, in the presence of active
contractions and when cervical dilatation was 4cm, and
routine primigravida follow-up protocol was performed.
On the other hand, only the standard labor protocol,
which is performed for primigravida pregnant women,
was performed for the patients in the control group.

Depending on the current gel amount we had, we
only estimated it to be used on 105 patients for both
groups (n=210); 3 patients in Group I and 7 patients in
Group II were taken to emergency operative labor until
the end of labor due to the fetal distress. As a result,
Group I and Group II consisted of 102 and 98 patients,
respectively, in our study. 

In our study, we did not perform additional proce-
dures which may affect or extend the stages of labor in
the cases by not applying epidural anesthesia or addition-
al analgesics.

For statistical analyses, we used MedCalc (version
13.3; Mariakerke, Belgium) statistics software. For com-
paring descriptive statistical methods (mean, standard
deviation, rate, minimum, maximum) as well as quantita-
tive data when evaluating study data, we used Student t
test in the two-group comparison of parameters display-
ing normal distribution, and Mann-Whitney U test in
the two-group comparison of parameters not displaying
normal distribution. For the comparison qualitative data,
we used Fisher’s exact test and chi-square test. p<0.05
was considered statistical significance threshold for the
results.

Results
The demographic characteristics of the patients from
both groups included in the study are summarized in
Table 1. There was no significant difference between
the groups in terms of age, week of gestation and BMI
value.

Mean birth weight of newborns was 3259.56±
403.81g in Group I and 3171.40±390.12 g in Group II.
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Newborns with birth weight 4000 g and above were
defined as large. Three (2.94%) large newborns in
Group I and 4 large (4.08%) newborns in Group II were
observed. When neonatal data were analyzed, no signif-
icant difference was found among the parameters
(Table 2).

In terms of hemoglobin and hematocrit values before
and after labor between Group I and Group II, the data
of both groups were statistically similar (Table 3).

In our study, we found the durations for first and sec-
ond stages of labor 234.83±26.38 and 75.80±15.21 min-
utes, respectively in Group I. In Group II, the durations
for first and second stages of labor were 215.10±26.61
and 49.82±15.49 minutes, respectively. When we com-
pared two values, we found statistically significant differ-
ence (p<0.001) (Table 4).

In our study where routine episiotomy was not per-
formed, 24 pregnant women in Group I and 31 pregnant
women in Group II needed episiotomy during labor.

Perineal lacerations were observed in 91 pregnant
women in Group; however, none of them was Grade 4,
but only 3 cases were Grade 3. In Group II, perineal lac-
eration was observed in 73 pregnant women; while no
laceration was Grade 4, it was Grade 3 in two pregnant
women. The rates of perineal lacerations were low at a
statistically significant level in the group which was
applied gel (p=0.009 for those not observed at all; and
p=0.015 for Grades 1 and 2 lacerations). In terms of
advanced perineal lacerations (Grades 3 and 4), there was
no significant difference between the groups (p=0.622)
(Table 5).

Discussion
It is known that the friction force between vagina and the
baby is an important factor in vaginal deliver,[8–15] it is
affected by parity, and changes with substances reducing
friction such as lubricants. During Ancient Greek period,
Chiron promoted to use olive oil during the delivery of
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Table 1. Demographic data of the pregnant women.

Min–max values Mean and standard deviation

Group I (n=102) Group II (n=98) Group I (n=102) Group II (n=98) p

Maternal age (year) 18–38 18–37 23.36±4.33 23.31±4.73 0.663

Week of gestation 37–41 37–41 38.54±1.40 38.65±1.50 0.658

Maternal BMI (kg/m2) 22.14–29.91 22.14–29.90 26.40±2.07 26.15±2.05 0.390

Table 2. Newborn values of the groups.

Min–max values Mean and standard deviation

Group I (n=102) Group II (n=98) Group I (n=102) Group II (n=98) p

1-min Apgar 6–9 8–9 8.89±0.46 8.85±0.22 0.581

5-min Apgar 8–10 9–10 9.92±0.33 9.97±0.173 0.327

Birth weight (g) 2480–4600 2480–4170 3259.56±403.81 3171.40±390.12 0.122

Head circumference (cm) 31–38 33–38 35.04±1.14 35.02±0.76 0.496

Table 3. Hematologic results of the groups.

Min–max values Mean and standard deviation

Group I (n=102) Group II (n=98) Group I (n=102) Group II (n=98) p

Prenatal Hb (g/dl) 7–15 9–14 11.69±1.47 11.59±1.27 0.47

Prenatal Hct (%) 25–46 30–47 37.69±4.06 38.24±3.58 0.303

Postnatal Hb (g/dl) 6–14 7–13 9.88±1.50 9.73±1.37 0.563

Postnatal Hct (%) 23–44 22–42 32.12±4.08 32.68±4.11 0.331



horses, which is still a valid practice in veterinary medi-
cine today.[16]

Mean age of the pregnant women in our study was
27.38±0.31 years, and the age group 25–29 had the high-
est number of patients. This was corresponding to the
results of 2014 Turkey Demographic and Health Survey
(TDHS).[17] In Turkey, 64% of the labors were carried
out by pregnant women who are 30 years old or below.
Compared to other similar studies, our study had rela-
tively younger population. The mean maternal age in
our study was 5 years younger than the study of Schaub
et al.[6] and 4 years younger than the study of Ashwal et
al.[18] Similarly, in the light of the study of Eren et al.
showing the adverse effects of adolescent pregnancies,
which is a significant problem in Turkey, we did not
include the population below 18-year-old in our study
due to the potentially high perinatal problems in adoles-
cent pregnancies.[19]

In our data, without any additional procedures
(cesarean section, vaginal operative procedures or
Kristeller maneuver), the first stage of labor decreased
for 19 minutes (p<0.001) and second stage of labor
decreased for 26 minutes (p<0.001) with the use of
obstetric gel in pregnant women delivering vaginally,
and this was clinically and statistically significant. By not
performing epidural anesthesia in our study, we did not
carry out any additional procedure which may affect the
stages of labor in our cases. Stamp et al. performed per-

ineal massage in their study and thus shortened the sec-
ond stage of labor for 11 minutes.[20] Similarly, Schaub et
al.[6] used DianatalTM obstetric gel (propylene glycol -
polyacrylic acid) in their multicentric randomized con-
trolled study and shortened the second stage of the labor,
reporting a significant decrease in perineal lacerations.

On the other hand, Ashwal et al.[18] assessed 200 preg-
nant women, and showed that the use of obstetric gel is
safe in terms of maternal and neonatal outcomes, but it
has no significant contribution for the durations of labor
stages or perineal integrity. In studies using propylene
glycol - polyacrylic acid gel, there are differences for the
methods of use. While some studies adopted single
use,[18] some other studies compared the use at intervals.[6]

We used hydroxyethyl cellulose and glycerol gel,
which is a new gel format with both oil- and water-based
formula, in a single use.[21] The maternal and neonatal
parameters and invasive procedure rates were not statis-
tically significant in our results. Unlike the results report-
ed by Schaub et al.[6] that it may affect 1-minute Apgar
score in particular, we found statistically significant dif-
ference in both 1-minute and 5-minute Apgar scores.

In our study, we found significant results in the gel-
applied group especially in terms of protecting perineal
integrity (p=0.009). Stamp[20] and Albers[22] K-Y Gel®

(Johnson & Johnson lubricant gel which contains glyc-
erol, hydroxyethyl cellulose, gluconolactone, chlorhexi-
dine, gluconate, methylparaben and sodium hydroxide)
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Table 4. Labor stages of the groups.

Min–max values Mean and standard deviation

Group I (n=102) Group II (n=98) Group I (n=102) Group II (n=98) p

First stage of labor (minute) 178–312 158–292 234.83±26.38 215.10±26.61 <0.001

Second stage of labor (minute) 40–120 14–94 75.80±15.21 49.82±15.49 <0.001

Table 5. Grades of perineal lacerations and their distribution among the groups.

Perineal laceration grade Group I (n=102) Group II (n=98) p

0 (no laceration) 11 25 0.009

Grade 1 71
Total n=88

55
Total n=71 0.015

Grade 2 17 16

Grade 3 3
Total n=3

2
Total n=2 0.622

Grade 4 0 0

Episiotomy need 24 31 0.209



could not find significant results for perineal integrity in
their studies. The protection of perineal integrity can be
attributed to the idiosyncratic characteristics of obstetric
gel or its early use such as even during the first stage of
labor. Contrarily, Schaub[6] and Ashwal,[18] reporting that
they achieved benefits in the protection of perineum,
attributed these benefits to the muco-adhesive effects of
polyacrylic acid in their gels on birth canal and suggest-
ed that they managed to achieve perineal protection in
this way. Mladenova et al. also used propylene glycol -
polyacrylic acid gel and associated their findings to the
similar reasons.[7] However, the hydroxyethyl cellulose -
glycerol gel we used in our study does not contain poly-
acrylic acid and it has no muco-adhesive effect. Since our
study is monocentric, there is no procedure difference as
cited in other studies.[6,23]

Rolinska et al. conducted their study on 47 pregnant
women[23] to investigate the effects of propylene glycol -
polyacrylic acid gel on pain and exhaustion during labor;
however, they could not find any significant result. In
our study, we did not investigate any psychological
parameter except obstetric data.

In our study, we found no allergic reaction, infection
or newborn aspiration which may be encountered due to
the use of obstetric gel. In previous studies which used
propylene glycol - polyacrylic acid gel, similar adverse
effects were also not reported.[6,16,23] In the light of these
findings, we may suggest that the use of obstetric gel
during the early moments of the first stage of labor can
also be safe.

Conclusion
In our study, we observed that the use of hydroxyethyl
cellulose - glycerol gel shortens the first and second
stages of labor statistically and it also reduces the for-
mation of perineal lacerations. We have concluded that
obstetric labor gel does not create any positive or neg-
ative difference for episiotomy need, maternal blood
loss and neonatal outcomes. The power of our study
was 77.7% in the post-hoc power analysis performed
on the basis of type I/II error ratio being 0.05 in terms
of gel use and vaginal lacerations. We believe that this
is caused by the limited number of cases in our study.
We observed no maternal or neonatal adverse effect
due to the use of gel during our study. 

Conflicts of Interest: No conflicts declared.
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Prevalence of asymptomatic bacteriuria 
among pregnant women: a cross- 

sectional study in Harare, Zimbabwe
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Özet: Gebelerde asemptomatik bakteriüri prevalans›:
Harare, Zimbabve’de kesitsel çal›flma
Amaç: Bu çal›flman›n amac›, antenatal bak›m için baflvuran gebe-
lerde asemptomatik bakteriüri prevalans›n› hesaplamakt›r. 
Yöntem: Harare flehrinde özel olarak seçilen 4 birinci basamak
klinikte kesitsel bir çal›flma gerçeklefltirildi. Çal›flmaya, idrar yolu
enfeksiyonu yönünden asemptomatik olan ve gebeliklerinin 6.–22.
haftalar›nda antenatal bak›m için baflvuran 240 gebe dahil edildi.
Son adet dönemini bilmeyenler, klinik olarak hasta olanlar ve ay-
d›nlat›lm›fl onam imzalamay› reddeden gebeler çal›flmadan ç›kar›l-
d›. Olgulardan, temiz örnek kaplar›nda 20 ml orta ak›m idrar ör-
nekleri getirmeleri istendi. Tüm örnekler, Griess nitrat testi kulla-
n›larak asemptomatik bakteriüri yönünden incelendi. Berrak renk-
ten mor renge dönüflen örneklerin asemptomatik bakteriüri yö-
nünden pozitif oldu¤u düflünüldü. Pozitif ç›kan örnekler, kültür ve
duyarl›l›k kontrolü için gönderildi. ‹drarda mililitre bafl›na 103
benzer bakteriyel tür koloni say›m›, asemptomatik bakteriüri için
anlaml› kabul edildi. 
Bulgular: Asemptomatik bakteriüri prevalans› %14.2 idi (%95 gü-
ven aral›¤›, %10.28–19.22). Olgular›n ortalama yafl› 25.6, ortalama
gebelik haftas› 17.3 olup, ço¤unlu¤u (%70.8) iflsizdi. Koagülaz ne-
gatif stafilokoklar, en yayg›n izole bakteri (%29.4) olup, ikinci s›ra-
da Escherichia coli (%23.5) yer almaktayd›. Ço¤u bakteriler, hastal›-
¤›n tedavisinde yayg›n flekilde kullan›lan siprofloksazine karfl› duyar-
l›yd›. 
Sonuç: Gebelerde asemptomatik bakteriüri prevalans› yüksektir.
Bu nedenle gebelik s›ras›nda hastal›¤›n taranmas› ve tedavi edilme-
si önemlidir. Bu flekilde, gebelik komplikasyonlar› ve iliflkili advers
do¤um sonuçlar› önlenebilir. 

Anahtar sözcükler: Asemptomatik bakteriüri, gebelik, kontaminas-
yon, prevalans, tarama.
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Abstract

Objective: The aim of this study was to estimate prevalence of
asymptomatic bacteriuria among pregnant women registering for
antenatal care. 
Methods: A cross sectional study was conducted at 4 purposively
selected Harare Municipality primary care clinics. A total of 240
pregnant women asymptomatic for urinary tract infection, register-
ing for antenatal care at 6 and 22 weeks gestation were included.
Those unaware of their last menstrual period date, clinically unwell
and those who declined to sign a consent form were excluded in this
study. Participants were instructed to provide 20 mililiters of mid-
stream urine samples in clean specimen bottles. All samples were
screened for asymptomatic bacteriuria using Griess nitrite test.
Samples that changed color from clear to purple were considered
positive for asymptomatic bacteriuria. Positive samples were further
sent for culture and sensitivity. A colony count of 103 similar bacte-
rial species per mililiter of urine was considered significant for
asymptomatic bacteriuria. 
Results: The prevalence of asymptomatic bacteriuria was 14.2%
(95% CI, 10.28% to 19.22%). Participants’ mean age was 25.6, mean
gestation 17.3 weeks and majority (70.8%) were unemployed.
Coagulase negative staphylococcus was the most popular (29.4%) bac-
teria isolated, followed by Escherichia coli (23.5%). Most bacteria were
sensitive to ciprofloxacin which was popularly used to treat the disease. 
Conclusion: Prevalence of asymptomatic bacteriuria among preg-
nant women is high. Screening and treatment of the disease in preg-
nancy is therefore important. This could prevent pregnancy compli-
cations and adverse birth outcomes associated with it. 

Keywords: Asymptomatic bacteriuria, prevalence, screening, con-
tamination, pregnancy.



Introduction
Asymptomatic bacteriuria (ASB) is among most com-
mon infections in pregnancy with a considerable con-
tribution to pregnancy complications and adverse birth
outcomes.[1] ASB is a type of urinary tract infection that
is diagnosed by urine culture test. The yielding of sig-
nificant [>105 colony forming units per milliliter
(cfu/ml)] amount of similar single bacterial species by
culture test of clean catch urine from an individual
without history of urinary tract infection symptoms
confirms diagnosis of ASB.[2,3]

ASB prevalence among pregnant women generally
ranges from 2% to 10%.[4,5] When ASB occurs in preg-
nancy it raises great concern if left undetected and
untreated. More than 30% of cases progress fast to
pyelonephritis, an acute urinary tract infection.[6,7]

Pyelonephritis is associated with several pregnancy
complications and adverse birth outcomes including
hypertension, foetal mortality, endometritis, anaemia,
amnionitis and renal insufficiency.[2] Pyelonephritis
often needs hospital admission and may lead to sepsis.[8]

ASB and pyelonephritis are independently associated
with preterm birth and low birth weight.[9,6] Meanwhile
preterm birth and low birth weight are the leading
causes of neonatal mortality and morbidity.[10]

The increased progression of asymptomatic bacteri-
uria is enhanced by the physiological and anatomical
changes that occur in pregnancy.[11] Plasma volume
increases during pregnancy resulting in a decrease in
urine concentration.[6] Glycosuria is also noted in
approximately 70% of pregnant women which promote
multiplication of bacteria in urine.[4] These often lead to
diminished peristalsis and dilation of pelvis and ureters
leading to decreased bladder tone. The end result is
obstruction in the urinary tract.[12]

Gram negative bacteria are predominantly responsi-
ble for ASB.[11] The commonly isolated bacterial species
in ASB include Escherichia coli, Klebsiella pneumoniae,
Proteus species, Staphylococcus aureus, Group B streptococcus
and Pseudomonas.[4,13]

Screening and treating ASB in pregnancy is recom-
mended during antenatal care especially at initial regis-
tration.[14] Culture is the gold standard and recommend-
ed test for diagnosing ASB.[12] The challenge with cul-
ture test is that it is expensive and unavailable in most
low resource settings.[12] This could be a limiting factor

as screening for ASB is not being done in several low
resource settings.

There is little understanding about ASB in pregnan-
cy and its burden in Zimbabwe. Data on prevalence of
ASB in pregnancy is unavailable in for Zimbabwe. ASB is
also not being screened during antenatal care. Pregnant
women are only empirically treated when they already
are presenting with urinary tract symptoms. Meanwhile
this problem could be common among pregnant women
and contributing to pregnancy complications and adverse
birth outcomes. The aim of this study was to estimate
prevalence of asymptomatic bacteriuria among pregnant
women registering for antenatal care at selected munici-
pality clinics in Harare.  

Methods
A cross sectional study design was used to estimate
prevalence of ASB as detected from baseline status
among pregnant women recruited at 4 purposively
selected Harare Municipality clinics. This study was
conducted as part of a main study. Simple random sam-
pling method was used to recruit participants.
Recruitment was done for 18 weeks between 23
February and 27 June 2017. The Dobson formula n =
(Zα+ Zβ)2 [P1 (1-P1) + P2 (1-P2)] (P1 – P2)2 was used
to calculate sample size. After factoring in an attrition of
25%, at least 198 participants were required.

All pregnant women reporting at the selected sites
for registration for antenatal care at gestation between 6
and 22 weeks, who remembered their first date of last
menstrual period, voluntarily signed their consent form
and were asymptomatic for bacteriuria were included in
this study. All women who failed to remember her last
menstrual period date, had a history of chronic renal dis-
ease or urinary tract structural deformity, urinary tract
symptoms, and declined to sign a consent form were
excluded in this study.

Participant consent was obtained before participant
was enrolled in this study. There was no any form of
penalty to an individual who declined to sign consent
and who withdrew from the study. A serial number was
used for identification for confidentiality and anonymi-
ty. Ethical approval for conduction of this study was
obtained from the Medical Research Council of
Zimbabwe. 
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Demographic data and obstetric history was obtained
using a structured questionnaire. Instructions on collec-
tion and submission of required urine specimens were
repeatedly given to give emphasis on obtaining clean
catch midstream urine and avoiding contamination. A
hand sanitizer was rubbed on both hands to reduce bac-
teria that could contaminate urine during collection.
Cleaning of external genitalia was discouraged as it was
considered possible risk for contamination. A surgically
clean and labeled specimen bottle was provided. All par-
ticipants were asked to provide 10 to 20 milliliters of
midstream clean catch urine.

Once submitted, the samples were screened for ASB
using the Griess nitrite test (Gnt) in a designated room
within 30 minutes. Gnt involved adding singly, 50
microliters (μl) of 2 Griess reagents, sulphanilamide and
N-1-naphthylethylenediamine dehydroxide, in a space
of 5 minutes. The Gnt detects nitrite in the sample,
which assumes that its presence associated with existence
of nitrate reducing bacteria in the urine tract. Samples
changed color from clear to purple was considered posi-
tive for ASB. The Gnt positive samples were stored in a
cooler box. These were transported to a Medical
Microbiology Laboratory of the University of
Zimbabwe for culture test. All samples that remained
clear after Gnt were considered negative for ASB and
were discarded.

In the laboratory non- centrifuged urine samples
were streaked on culture medium, ‘blood and cystine lac-
tose electrolyte deficient (CLED) agar’. Blood agar pro-
vides nutrients that support growth of bacteria often dif-
ficult to grow. CLED agar supports growth of all urinary
pathogens and gives good colonial differentiation and
clear diagnostic characteristics. The samples were incu-
bated under 37°C over 24 hours. Samples that had
growth of >103 cfu/ml of the same bacterial species were
considered significant for ASB. Samples that had mixed
and insignificant growth (<103 cfu/ml) were considered
contaminated. Samples that had mixed growth with
dominant significant bacterial growth, the dominant was
considered significant for ASB. The isolated bacterial
species went through identification process and antibiot-
ic sensitivity was conducted to establish the effective and
resistant antibiotic drug list. ASB prevalence was esti-
mated from culture test results. The women with a pos-
itive sample were contacted to visit clinic for results and
prescription. Local nurses and doctors were involved in

prescribing of safe and effective antibiotics to use in
pregnancy referring to the provided drug list on the
result form.

Data was analyzed using Statistical Package for Social
Sciences Statistics version 20 (SPSS Inc., Chicago, IL,
USA) as well as STATA version 13 (Stata Corp., College
Station, TX, USA). Confidence interval, frequencies and
percentages were used in data analysis.

Results
A total of 240 pregnant women participated in this study.
There was no missing data for the characteristics and
variables studied in this study. Participants’ ages ranged
from 15 to 41 years, with mean age 25.5 years (SD +
6.26). A total of 46 (19.2%) were teenagers (15 to 19
years). Minimum and maximum gestation at recruitment
was 6.2 and 22 weeks (17.3 mean, SD + 3.54). A total 160
(66.7%) had a gestation below 16 weeks with majority
[91 (37.9%)] at 6.2 and 12 weeks. Majority [89 (37.1%)]
of the women were nulliparous. Only 3 (1.3%) partici-
pants had a history of 5 previous pregnancies. All (100%)
participants had primary education with 29 (12.1%) who
did not proceed whilst majority [192 (80%)] proceeded
to secondary education. Most [170 (70.8%)] participants
were unemployed whereas 70 (29.2%) were employed.
At household level, 112 (46.8%) participants were sur-
viving on a monthly income of less than 200 US dollars.

All (100%) samples were screened for ASB by Gnt.
A total of 50 samples (20.8%) out of 240 were consid-
ered positive with Gnt as shown on Table 1. The posi-
tive samples were further tested by culture. Thirty four
samples had significant growth of bacterial species. Six
(12%) samples had no bacterial growth, 2 (4%) were
contaminated, 8 (16%) had mixed growth of insignifi-
cant bacterial levels, as shown on Table 2. Prevalence of
ASB in this study was therefore 14.2% (95% CI, 10.28%
to 19.22%). Teenagers had highest ASB cases [10
(29.4%)]. Majority of the unemployed [27 (79.4%)]
women had ASB. ASB cases were highest among women
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Table 1. Griess nitrite test results

Griess result Frequency Percent (%)

Valid Negative 190 79.2

Positive 50 20.8

Total 240 100.0



who were pregnant for the first time [15 (44.1%)] fol-
lowed by those with history of 3 or more pregnancies
[14 (41.2%)]. Most cases [27 (79.4%)] of ASB were
among women with gestation between 16 and 22 weeks.

Ten bacterial species were isolated from culture
test. Coagulase negative staphylococcus (CoNS) was
the most popular bacteria isolated [10 (29.4%)], fol-
lowed by Escherichia coli (E. coli) [8 (23.5%)]. The other
bacterial species included Staphylococcus aureus,
Klebsiella pneumoniae, Bacillus, Providencia, Shigella and
Salmonella. Ciprofloxacin was popularly [23 (67.6%)]
used to treat those with significant ASB, followed by
gentamycin [4 (11.8%)]. Nitrofurantoin was used on 1
participant only. The other antimicrobials used includ-
ed ceftriaxone, chloramphenicol and erythromycin.

Discussion
ASB is a common infection among pregnant women. If
left untreated, the disease may lead to pregnancy compli-
cations and adverse birth outcomes including
pyelonephritis, preterm birth and low birth weight.[6] A
total of 240 pregnant women participated in this study.
The sample size was adequate to give an insight to dis-
ease burden in the setting. An almost similar sample size
(250) was used in a separate study.[15] Demographic char-
acteristics and obstetric history including age, marital
status, sex, socioeconomic status, parity and gestation
have an influence on prevalence of ASB.[16] Majority of
the cases with significant bacteriuria were among
teenagers registering at gestation between 16 and 22
weeks. A considerable number of women [27 (79.4%)]
diagnosed with ASB were unemployed and virtually
earning nothing at all.

Use of a cost effective screening test for ASB is rec-
ommended as it reduces the burden of high cost of cul-
ture.[15] There are various screening tests that could be
used. In this study the Gnt was used and proved to be a
reliable screening test when compared to culture,
because all negatives were confirmed negative and all
positive samples were truly positive.[17] A high sensitivity
(92.3%) and specificity (99%) was reported in another
study conducted in India where Griess nitrite test was
used to screen for ASB in pregnancy.[12] Screening of
ASB during pregnancy is universally recommended at 12
to 16 weeks.[16] However, there is no universal consensus
as to which screening test to be used.

Currently detection and diagnosis of ASB relies on
culture test.[16] Culture test is the recommended and gold
standard test for diagnosis of ASB.[15] Diagnosis of ASB in
this study was made from significant growth from a sin-
gle culture test. In this study a culture growth of 103
colony forming units per milliliter of urine (cfu/ml) of
clean catch urine sample was considered significant for
ASB. This count could mean an early phase of urinary
tract infection, unlike 102 cfu/ml which is often related
to contamination of sample. Historically 105 cfu/ml was
agreed at as a significant result but the level has been cut
off even down to 103 cfu/ml, although this has not been
translated into practice.[18] Colony count of 103 was used
in another study as a significant level for bacteriuria and
obtained a prevalence of 21%.[19] There has so far been
no screening test for ASB that has proved to be as reli-
able as the culture test.[9] However, the test has its own
weaknesses of inadequate sensitivity and specificity.[16]

The prevalence of ASB differs from one setting to
another but it is generally noted to be between 2% and
10% in the world.[6] It is also reported to be ranging
from 1.9% to 15.[20] Prevalence of ASB in this study was
considerable at 14.2% (95% CI, 10.28% to 19.22%).
The prevalence was comparable to that of Iran report-
ed in a systematic review which was generally at 13%
(95% CI, 9% to 17%).[20] In a study conducted in
Egypt, ASB prevalence was 10% (95% CI 5.93% to
15.53%).[21] Screening method selected, definition of
ASB used and socioeconomic status of studied popula-
tion have influence on prevalence obtained.[22]

However, the prevalence obtained in this study could
help to provide a clue on ASB disease burden in our
setting. It also provides justification to the need to pri-
oritise screening for ASB during antenatal care as the
prevalence is largely above 2%.[10] However, new cases
could have been absorbed in this prevalence as it was
done over a 4 month period.
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Table 2. Culture test results for asymptomatic bacteriuria.

Culture results Frequency Percent (%)

Negative 6 12

Positive 34 68

Contaminated 2 4

Mixed growth 8 16

Total 50 100.0



Generally E. coli is reported to be the most common
bacteria responsible for 70% to 90% of ASB.[21,16] CoNS
was the most popular (29.4%) bacterial species responsible
for ASB in this study, followed by E. coli (23.5%). CoNS,
also classified as Staphylococcus saprophyticus, is responsible
for bacteriuria and was once reported to be 2nd leading
cause of urinary tract infection.[23] In a separate study, there
were 31 (14%) cases of CoNS out of 219 women with bac-
teriuria.[24] From a study conducted in Nigeria,
Staphylococcus aureus was the most common (41.3%)
pathogen, followed by Klebsiella (33.3%) then E. coli
(11.1%).[19] E. coli was the most popular (77.27%) bacte-
ria responsible for ASB in another study.[25] Types and
popularity of bacterial species responsible for ASB may
therefore be different from one setting to another.
However, E. coli could still be generally acknowledged as
the most common cause of ASB.

Treatment of ASB was done using antibiotics select-
ed from a list of drugs to which the isolated bacteria were
sensitive. Ciprofloxacin and gentamycin were the most
prescribed antibiotics for the treatment of ASB, as isolat-
ed bacteria were popularly sensitive to these drugs. In a
separate study nitrofurantoin had high sensitivity whilst
high resistance to ciprofloxacin was reported.[15] It is
therefore important to consider performing sensitivity
test for all samples which significantly grow bacteria in
ASB other than treat empirically.

This study could be the first one to give an insight
into prevalence of ASB in Zimbabwe. The knowledge of
the considerable burden of ASB among pregnant women
in the country may be used to consider as priority inclu-
sion of interventions and strategies to prevent the disease
and or treat it during antenatal care. These strategies will
help reduce cases of ASB complication and adverse out-
comes associated with it in pregnancy.

Conclusion
Asymptomatic bacteriuria is a common disease in preg-
nancy and is great concern as it is associated with preg-
nancy complications and adverse birth outcomes.
Prevalence of ASB was significant in this study.
Screening and treatment of ASB could help reduce
adverse birth outcomes. More prevalence studies are
needed in Zimbabwe to have the real picture of the dis-
ease burden.  

Conflicts of Interest: No conflicts declared.

References
1. Jain V, Das V, Agarwal A, Pandey A. Asymptomatic bacteriuria

and obstetric outcome following treatment in early versus late
pregnancy in north Indian women. Indian J Med Res 2013;
137:753–8.

2. Khan S, Rashmi, Singh P, Siddiqui Z, Bums ZS, Ansari M.
Pregnancy-associated asymptomatic bacteriuria and drug resist-
ance. J Taibah Univ Sci 2015;10:340–5.

3. Thakre SS, Dhakne SS, Thakre SB, Thakre AD, Ughade SM,
Kale P. Can the Griess nitrite test and a urinary pus cell count
of ≥5 cells per microliter of urine in pregnant women be used
for the screening or the early detection of urinary tract infec-
tions in India? J Clin Diagn Res 2012;6:1518–22. 

4. Abdullahi HI, Thairu Y. Asymptomatic bacteriuria among
pregnant women attending antenatal: evaluation of screening
test. IOSR Journal of Pharmacy 2015;5(8):41–7.

5. Matuszkiwewicz-Rowinska J, Malyszko J, Wieliszko M.
Urinary tract infections in pregnancy: old and new unresolved
diagnostic and therapeutic problems. Arch Med Sci 2015;11:
67–77.

6. Smail FM, Vazquez JC. Antibiotics for asymptomatic bacteri-
uria in pregnancy. Cochrane Database of Syst Rev 2015;(8):
CD000490. 

7. Verma A, Vyas A, Shrimali L, Sharma M. Asymptomatic bac-
teriuria and antibacterial susceptibility during pregnancy. Int J
Reprod Contracept Obstet Gynecol 2016;5:407–10.

8. Angelescu K, Nussbaumer-Streit B, Sieben W, Scheibler F,
Gartlehner G. Benefits and harms of screening for and treat-
ment of asymptomatic bacteriuria in pregnancy: a systematic
review. BMC Pregnancy Childbirth 2016;16:336. 

9. Smail F. Asymptomatic bacteriuria in pregnancy. Best Pract
Res Clin Obstet Gynecol 2007;21:439–50. 

10. Perera J, Randeniya C, Perera P, Gamhewage N,
Jayalathaarachchi R. Asymptomatic bacteriuria in pregnan-
cy: prevalence, risk factors and causative organisms. Sri
Lankan Journal of Infectious Diseases 2012;1:42–6. 

11. Musona-Rukweza J, Haruzivishe C, Gidiri MF, Nziramasanga
P, Stray-Pedersen B. Asymptomatic bacteriuria in pregnancy:
a concept analysis. Journal of Microbiology Research and
Reviews 2017;4:1–11.

12. Manjula R, Kavya H, Kashinakunti, Solabannavar S, Dorle AS,
Lalitha DH. Diagnostic accuracy of Griess test for asympto-
matic bacteriuria in pregnancy. Br J Med Med Res 2016;11:
1–7. 

13. Radha S, Nambisan B, Prabhakaran NK, Jamal S. Prevalence
and outcome of asymptomatic bacteriuria in early pregnancy.
Int J Reprod Contracept Obstet Gynecol 2017;6:223–7. 

14. Gilbert NM, O’Brien VP, Hultgren S, Macones G, Lewis
WG, Lewis AL. Urinary tract infection as a preventable cause
of pregnancy complications: opportunities, challenges, and a
global call to action. Glob Adv Health Med 2013;2:59–69.

15. Mukherjee M, Koley S, Mukherjee, Basu S, Ghosh B,
Chakraborty S. Phylogenetic background of E. coli isolated
from asymptomatic pregnant women from Kolkata, India. J
Infect Dev Ctries 2015;9:720–4. 

Volume 25 | Issue 3 | December 2017

Prevalence of asymptomatic bacteriuria among pregnant women

137



16. Ipe DS, Sundac L, Benjamin WH Jr, Moore KH, Ulett GC.
Asymptomatic bacteriuria: prevalence rates of microorgan-
isms, etiology of infection in different patient populations, and
recent advances in molecular detection. FEMS Microbiol Lett
2013;346:1–10. 

17. Musona-Rukweza J, Nziramasanga P, Gidiri MF, Haruzivishe
CO, Stray-Pedersen. Effectiveness of Griess nitrite test on
screening asymptomatic bacteriuria in pregnancy: a cross sec-
tional study in Harare, Zimbabwe. Adv Microbiol 2017;5:1–9. 

18. Grabe M, Bartoletti R, Bjerklund Johansen TE, Cai T, Çek M,
Köves B, et al. Guidelines on urological infections. Arnheim:
European Association of Urology; 2015. Accessed through:
https://uroweb.org/wp-content/uploads/19-Urological- infec-
tions_LR2.pdf

19. Akinloye O, Ogbolu DO, Akinloye OM, Terry-Alli OA.
Asymptomatic bacteriuria of pregnancy in Ibadan, Nigeria: a
re-assessment. Br Biomed Sci 2006;63(3):109–12. 

20. Ghafari M, Baigi V, Cheraghi Z, Doosti-Irani A. The preva-
lence of asymptomatic bacteriuria in Iranian pregnant women:

a systematic review and meta-analysis. PLoS One 2016;11:
e0158031. 

21. Abdel-Aziz Elzayat M, Barnett-Vanes A, Dabour MF, Cheng
F. Prevalence of undiagnosed asymptomatic bacteriuria and
associated risk factors during pregnancy: a cross-sectional
study at two tertiary centres in Cairo, Egypt. BMJ Open
2017;7:e013198. 

22. Campbell-Brown M, McFadyen IR, Seal DV, Stephenson
ML. Is screening for bacteriuria in pregnancy worth while? Br
Med J (Clin Res Ed) 1987;294:1579–82.

23. Sunday TS, Temitope AI, Adelowo AO. Asymptomatic bac-
teriuria in pregnancy in Osogbo with special reference to
staphylococcus saprophyticus. Afr J Infect Dis 2009;3:36–43.

24. Mabeck CE. Significance of coagulase negative staphylococcal
bacteriuria. Lancet 1969; 294(7631):1150–2. 

25. Sujatha R, Nawani M. Prevalence of asymptomatic bacteriuria
and its bacterial susceptibility pattern among pregnant women
attending the antenatal clinic at Kanpur, India. J Clin Diagn
Res 2014;8(4):1–3. 

Perinatal Journal

Musona-Rukweza J et al.

138



Influenza infection during pregnancy
Rauf Meleko¤lu1, U¤ur Keskin2, Ebru Tar›m3, Cihat fien4

1Department of Obstetrics and Gynecology, Faculty of Medicine, ‹nönü University, Malatya, Turkey
2Gynecology and Obstetrics Clinic, Gülhane Training and Research Hospital, Ankara, Turkey

3Gynecologist and Obstetrician, Adana, Turkey
4Department of Gynecology and Obstetrics, Cerrahpafla Faculty of Medicine, ‹stanbul University, ‹stanbul, Turkey

Introduction
Influenza is the acute viral infection of respiratory sys-
tem which is seen commonly and usually self-limiting.
The transmission rate of influenza viruses is quite high

and it may affect people of all ages. In some specific
cases such as pregnancy, the complications of the dis-
ease tend to be seen more common compared to the
general population.[1] Although it seems that the risk

Özet: Gebelikte influenza enfeksiyonu
‹nfluenza virüs enfeksiyonu s›k görülen ve genellikle kendini s›n›r-
layan solunum sisteminin akut viral enfeksiyonudur. Gebelik gibi
baz› özel durumlarda genel topluma oranla hastal›¤›n komplikas-
yonlar› daha s›k görülme e¤ilimindedir. ‹nfluenza sezonu boyunca
gebe kad›nlarda influenza enfeksiyonu nedeniyle hastaneye baflvuru
say›s›, hastaneye yat›fl ihtiyac› ve akut respiratuvar distres nedenli
yo¤un bak›m ihtiyac› gebe olmayan kad›nlara oranla anlaml› oranda
yüksektir. ‹nfluenza enfeksiyonunda mevsimsel olarak ilk olgular
genelde Ekim ay› gibi bildirilmeye bafllanmakta, Ocak-fiubat ayla-
r›nda olgu say›lar›nda ciddi art›fl olmakta ve May›s ay›na kadar olgu-
lar bildirilmeye devam etmektedir. ‹nfluenza sezonu olarak bilinen
Ekim-May›s aylar› aras›nda gebe olan kad›nlar›n inaktive influenza
afl›s› ile afl›lanmalar› önerilmektedir. ‹naktive influenza afl›s› gebeli-
¤in herhangi bir zaman›nda uygulanabilir. Canl›, atenüe influenza
afl›lar› postpartum dönemde kullan›labilse de gebelik döneminde
kullan›lmamal›d›r. ‹nfluenza enfeksiyonu tan›s› daha çok klinik ola-
rak konur. Özellikle pandemi durumlar›nda tan›sal testlerin sonucu
beklenmeden klinik flüphe durumunda gebelere ampirik tedavi öne-
rilmektedir. ‹nfluenza enfeksiyonu flüphesi olan veya influenza en-
feksiyonu oldu¤u do¤rulanm›fl, hastaneye yat›fl endikasyonu olan
gebeler hastaneye yat›r›lmal› ve uygun antiretroviral tedavi, tan›sal
testlerin sonuçlar› beklenmeden h›zl›ca bafllanmal›d›r. Gebelik s›ra-
s›nda nöraminidaz inhibitörü antiviral ilaçlar›n kullan›m›, flüpheli
veya kan›tlanm›fl influenza enfeksiyonu bulunan hastalar›n tedavisi
ve influenza maruziyetinden sonra profilaksisi için endikedir. Osel-
tamivir, influenza sufllar›nda direnç görülme oran›n›n düflük olmas›,
sistemik emiliminin iyi olmas› ve bu ilaçla ilgili klinik deneyimin
yüksek olmas› nedeniyle gebelikte influenza enfeksiyonu tedavisi ve
profilaksisinde kullan›lmas› önerilen seçkin bir nöraminidaz inhibi-
törüdür. 

Anahtar sözcükler: Gebelik, influenza, influenza afl›s›, oseltamivir.
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Abstract
Influenza is the acute viral infection of respiratory system which is
seen commonly and usually self-limiting. In some specific cases such
as pregnancy, the complications of the disease tend to be seen more
common compared to the general population. During influenza sea-
son, the admission to the hospital, hospitalization requirement and
intensive care need due to acute respiratory distress in pregnant
women because of influenza infection is significantly higher than the
women who are not pregnant. Seasonally, the first cases with
influenza infection are reported in October, with an increase in the
reports during January and February, and the cases are reported until
May. During the period between October and May, known as the
influenza season, inactive influenza vaccination is recommended for
pregnant women. Inactive influenza vaccination can be done at any
period of pregnancy. Although live attenuated influenza vaccines can
be used during postpartum period, it should not be used during preg-
nancy. The diagnosis of influenza infection is usually established
clinically. Empiric treatment is recommended for pregnant women
in case of clinical suspicion, without waiting for the results of diag-
nostic tests particularly in pandemic conditions. The pregnant
women with hospitalization indication, who are suspected or con-
firmed for influenza infection, should be hospitalized and appropri-
ate antiretroviral treatment should be initiated as soon as possible
without waiting for the results of diagnostic tests. During pregnan-
cy, the use of neuroaminidase inhibitor antiviral medications is indi-
cated for the treatment and prophylaxis after influenza exposure for
patients who have suspected or confirmed influenza infection.
Oseltamivir is an outstanding neuroaminidase inhibitor to use in the
treatment and prophylaxis of influenza infection during pregnancy as
the resistance rate of influenza strains is low, its systemic absorption
is well and clinical experience regarding this medication is high. 

Keywords: Influenza, influenza vaccine, oseltamivir, pregnancy.



for influenza infection is limited with the third
trimester of pregnancy and the first 4 weeks of postpar-
tum period, the evidence level of the data on this mat-
ter is not high.[2] The reasons for severe progress of
influenza infections during pregnancy are associated
with the physiological changes of pregnancy such as
the increased heart rate and oxygen consumption dur-
ing pregnancy, reduced pulmonary capacity due to the
elevated diaphragm and decreased cellular immunity as
a result of the shift from Th1 to Th2 with the effects
of estradiol and progesterone.[3] During influenza sea-
son, the admission to the hospital, hospitalization
need, hospitalization duration and the need for hospi-
talization in the intensive care unit due to acute respi-
ratory distress in pregnant women because of influen-
za infection is significantly higher than the women who
are not pregnant.[4] It was reported that pregnant
women admit to hospitals for influenza infection 6.8
times higher (relative risk: 3.5–25.3) and their intensive
care requirement is 6.5 times higher than normal pop-
ulation.[5,6]

Epidemiology
Seasonally, the first cases with influenza infection are
reported in October, with an increase in the reports
during January and February, and the cases are report-
ed until May. Although high mortality rates were
reported associated with the pandemic seasonal
influenza infections in the years 1918–1919 and
1957–1958, high mortality rates seen in 2009 H1N1
pandemic which is never seen before attracted the
attention.[7] While the influenza virus infections were
accounted for 5% of all deaths in 2009 in the USA,
12% of maternal deaths were associated with H1N1
pandemic. While maternal mortality rate was 2.9/mil-
lion in seasonal influenza infections, it was reported
20/million in 2009 pandemic.[5] Since 2009, H1N1-
associated maternal deaths which can be prevented
have still been reported all over the world.[8] According
to the data of Turkish Ministry of Health, 272 patients
died during H1N1 pandemic in 2009 in Turkey.
According to the report of Pandemic Coordination
Unit of Turkish Ministry of Health dated January 5,
2010, 6.1% of the patients who died of Influenza A
H1N1-2009 infection were pregnant and puerperal
women.[9] These data clearly show the importance of
vaccination against influenza during pregnancy and
postpartum periods.

Pathogenesis
Influenza virus is a RNA virus from Orthomyxoviridae
family and it has three antigenic types. These are Type
A, Type B and Type C. Types A and B are responsible
for many clinical diseases. A and B are the types causing
important clinical issues and seasonal epidemics while
Type C is the type mostly causing seasonal mild upper
respiratory tract diseases. Influenza A is categorized
according to two glycoproteins it carries on its surface.
These are hemagglutinin (HA) and neuroaminidase
(NA) antigens and it is known today that HA may have
16 different sub-types and NA may have 9 different sub-
types, and they may establish a great number of combi-
nations. Influenza B has no sub-type.[10]

Diagnosis and Clinical Progress
The diagnosis is established with the presence of unex-
plained fever exceeding 38°C or fever together with at
least one of the complaints of common body pain, sore
throat, headache, nasal flow, cough, respiratory distress,
vomiting and diarrhea. The final diagnosis is confirmed
by the detection of virus by real-time polymerase chain
reaction (PCR) or virus culture in one of the reference
laboratories.[11] Empiric treatment is recommended for
pregnant women in case of clinical suspicion, without
waiting for the results of diagnostic tests in pandemic
conditions. There are many diagnostic tests providing
rapid results. Most of them are qualitative tests and they
provide positive or negative result. In these tests, speci-
ficity is between 85% and 100% while sensitivity is
between 45% and 62%. Therefore, even though the
result of rapid diagnostic test is negative, clinically suspi-
cious cases should also be treated.[12]

The incubation period of influenza infection is 1–4
days. Most of the cases know who transmits the disease.
This is either a family member or a colleague. The most
common symptoms are cough, fever (rarely above 40°C,
<2%), myalgia, nasal flow, sore throat and headache, and
tachycardia. Many symptoms recover within a week; how-
ever, cough and malaise may continue up to two weeks.[13]

Maternal Effects
Influenza infection has a more severe clinical progress in
pregnant women compared to the general population.[14]

The risk tends to increase especially during third
trimester and within first 4 weeks of postpartum period.[2]

The clinical progress during pregnancy may vary
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depending on the immunization against influenza. The
most common and sever complication of influenza infec-
tion during pregnancy is pneumonia and it can develop
due to primary viral or secondary bacterial reasons. Since
both viral and bacterial pneumonias developing during
pregnancy and early postpartum periods may have an
adverse progress, early diagnosis should be established
and empiric antiviral treatment should be initiated as
soon as possible if the influenza infection is symptomatic. 

Fetal Effects
Although the transplacental transmission of influenza
virus is rare, this transmission was shown in the case with
fatal avian influenza (H5N1) infection.[15,16] It should not
be ignored that influenza infection may have fetal effects
even in cases where there is no transplacental transmis-
sion. Based on some observational studies and case
reports, it was argued that influenza infection is associat-
ed with congenital anomalies (cleft lip, neural tube
defect, hydrocephaly and congenital heart disease),
spontaneous abortion, preterm labor, low birth weight
and fetal death.[17–19] Besides, it is suggested that hyper-
thermia developing as a result of infection is a risk factor
for the development of fetal anomalies, and the use of
antipyretics would reduce this risk.[20]

The rate and severity of fetal complications is in pro-
portion to the severity of maternal disease. In ambulato-
ry patients, gestational outcomes are similar to the gener-
al population. However, the rates of preterm labor, birth
weight small for gestational age (SGA) and fetal death
increase in hospitalized patients.[1] In a study showing the
UK national data after 2009 influenza A H1N1 pandem-
ic, perinatal mortality was found 39/1000 (7/1000 in non-
infected women), and there were 4-fold increased
preterm labor risk, newborn intense care need (p<0.001)
and secondary pneumonia (p<0.001).[21] Another study
reported that there was no difference between pregnant
women with H1N1 infection and the control group in
terms of perinatal outcomes. However, the patients with
severe infection were compared with the control group in
the sub-group analysis, and the risk of group with severe
infection was found higher in terms of SGA (18.8% vs.
7.4%) and preterm labor (25% vs. 11.6%).[22]

Vaccination and Prophylaxis
The Centers for Disease Control and Prevention (CDC)
recommends to vaccine ≥6-month pediatric group and all

adult population including pregnant women, all who
have no contraindication, annually against influenza.[19]

American College of Obstetricians and Gynecologists
Influenza vaccine in pregnancy is categorized as
Category-B and C which there is no any evidence to
cause any harm for the fetus while there is limited data
about that its use is safe in first trimester in pregnancy.
But CDC is recommending influenza vaccination before
or during any influenza season.[19] American College of
Obstetricians and Gynecologists (ACOG) also recom-
mends vaccination for pregnant women regardless of
their weeks of gestation.[7] Vaccinating pregnant women,
as soon as inactive influenza vaccine is available, between
October and May which is known is influenza season is
important particularly. Inactive influenza vaccination can
be done at any period of pregnancy. Besides, October is
considered as the most appropriate time for vaccination.
When the time of vaccination delayed to November, a
decrease is seen in the activity of vaccine.[12] Post-immu-
nization protective immune response is provided within
14 days. It was reported that no increase in the fetal
anomaly risk was observed and stillbirth risk decreased in
pregnant women who were vaccinated with first trimester
trivalent (triple vaccine) inactive influenza vaccine.[23]

Independent from the week of gestation for vaccination,
it was reported that there was a decreased risk for still-
birth, neonatal death and preterm labor by vaccination.
Although live attenuated influenza vaccines can be used
during postpartum period, it should not be used during
pregnancy. Two types of influenza vaccine are available,
which are quadrivalent (two vaccines containing influen-
za A virus and two vaccines containing influenza B virus)
and trivalent (two vaccines containing influenza A virus
and one vaccine containing influenza B virus).[24] The
Centers for Disease Control and Prevention did not rec-
ommend any specific vaccine among these two types of
influenza vaccines as there are no studies comparing the
impacts of these two vaccine types on wider populations,
and reported that any of the vaccine types can be used for
immunization. Although the rates of vaccination against
influenza by pregnant women were very low previously,
this rate reached up to 54% in the USA with the influ-
ences of national studies after 2009 pandemic.[25] It has
been showed that the rates of influenza vaccination are
higher when healthcare professionals, especially those
providing gestational healthcare, inform and provide rec-
ommendation about vaccination. Therefore, it is impor-
tant to inform about the significance of influenza vaccina-
tion by healthcare professionals.
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In their Cochrane review, Demicheli et al. showed that
2009/2010 monovalent pandemic H1N1 vaccination
reduced the rates of influenza-like diseases by 89% in
pregnant women, and seasonal inactive vaccine reduced
the rates of influenza-like diseases by 24%.[26] Another
review conducted in 2015 showed that influenza vaccina-
tion during pregnancy was associated with the decrease in
stillbirth rates although it did not have any impact on low
rates.[27] On the other hand, it is known that influenza vac-
cination during pregnancy protects the newborn for a
long time after birth. Antenatal immunization stimulates
the production of anti-influenza-specific serum
immunoglobulin G (IgG) and this immunoglobulin pass-
es through placenta during fetal period and through breast
milk during newborn period.[28,29] Therefore, maternal
immunization during antenatal period is an effective strat-
egy to reduce morbidity and mortality associated with
influenza in newborns, and it is also important for the pro-
tection against the infection in this group, which has no
chance for vaccination in their first 6 months of life and
under risk in terms of severe influenza infection.[30]

The contraindications of the vaccine are similar to
those of all other vaccines. It should be avoided in case of
allergy and high fever against the substances of vaccine.
Although many pregnant women have concerns about
the adverse effects on fetus, there are many studies show-
ing that influenza vaccine does not increase the compli-
cation risk in pregnant women and fetuses.[31,32] In addi-
tion, like in all other vaccines, adverse effects such as
Guillain-Barre syndrome were also reported very rarely
in influenza vaccine.[33] However, no specific risk was
shown on pregnant women, fetuses and newborns.

Taking standard precautions, which is the basic factor
for the prevention of all infections as well as vaccination,
is also significant to prevent influenza infection. Among
these precautions are hand hygiene (washing hands with
water and soap) and respiratory hygiene (keeping mouth
closed when coughing, preventing contact with respira-
tory secretions etc.).[34]

Treatment
The pregnant women with hospitalization indication,
who are suspected or confirmed for influenza infection,
should be hospitalized in a special room and appropriate
antiretroviral treatment should be initiated as soon as pos-
sible without waiting for the results of diagnostic tests.
Cases with severe or persistent symptom(s), those espe-

cially with respiratory symptom(s) and patients who do
not exhibit any recovery within 7 days despite the standard
precautions and antiviral treatment are the patient group
which should be hospitalized and monitored. Ambulatory
patients should be monitored properly in terms of respira-
tory findings. Antiretroviral treatment should be initiated
promptly for patients who are suspected for influenza dur-
ing pregnancy and postpartum periods. There are two
groups of agents for antiviral treatment. M2 inhibitors,
amantadine and rimantadine, as the agents in the first
group, are only used for the treatment and prophylaxis of
influenza A. These agents have not been recommended in
the primary treatment since 2005–2006 influenza season
due to high resistance. Neuroaminidase inhibitors such as
oseltamivir, peramivir and zanamivir, as the agents in the
second group, are effective for both influenza A and
influenza B. This group has been recommended in the
primary treatment since 2006.[35]

In the past, both CDC and ACOG were cautious for
antiviral treatment in pregnant women due to the lack of
insufficient data. However, after 2009 season, CDC rec-
ommends antiviral treatment for both prophylaxis and
treatment.[35] Most of the influenza viruses are sensitive
against neuroaminidase inhibitors such as oseltamivir,
peramivir and zanamivir. Oseltamivir is an outstanding
neuroaminidase inhibitor as the resistance rate of
influenza strains is low, its systemic absorption is well
and clinical experience regarding this medication is high.
As in non-pregnant women, the dose is 75 mg twice per
day for 5 days. During the prophylaxis, 75 mg per day for
10 days is recommended. In severe influenza infections,
it can be used in higher doses for a longer period. It also
can be used during lactation period. It reaches to a spe-
cific concentration in breast milk; however, it is below
the treatment dose for newborn. Zanamivir is an inhaler
agent and can be used by pregnant women. It is impor-
tant to reduce the fever since hyperthermia during first
trimester increases congenital malformation risk such as
neural tube defects and is a risk factor during the labor in
terms of neonatal encephalopathy, seizure, cerebral palsy
and neonatal death, and the use of acetaminophen is rec-
ommended since the side effect profile as an antipyretic
agent is lower than other antipyretic agents.[36–40] In cases
with severe progress, the treatment should be decided by
virological PCR test. In cases which cannot be adminis-
tered oseltamivir in particular, intravenous peramivir
and inhaler zanamivir can be administered. Although
effective results are obtained by initiating the treatment

Perinatal Journal

Meleko¤lu R et al.

142



particularly within the first two days when symptoms are
observed, treatment should be recommended without
considering the duration of symptoms as recovery is
observed in the progress of the disease in patients whose
treatments are initiated in later phases.

There is no guideline published for fetal monitoriza-
tion during and after maternal influenza infection in
pregnancy. Fetal follow-up frequency and type should be
individualized according to each patient and should be
carried out in accordance with the decision of physician.  

Conclusion
Influenza infection is a common viral respiratory tract
disease affecting a significant part of the population dur-
ing influenza season. The pregnancy prominently
increases the risks associated with influenza infection and
severe disease and death are seen more frequently in
pregnant women compared to the general population.
Influenza diagnosis should be established clinically with-
out waiting for the results of diagnostic tests. Influenza
vaccination is an effective method to prevent influenza
infection. All women who are pregnant or about to deliv-
er during influenza season should be vaccinated by triva-
lent or quadrivalent influenza vaccine independent from
the trimester of pregnancy. While vaccination during
pregnancy is a safe and cost-effective method, it also pro-
vides neonatal protection against influenza due to the
partial transplacental transfer of protective antibodies.
During pregnancy, the use of neuroaminidase inhibitor
antiviral medications is indicated for the treatment and
prophylaxis after influenza exposure for patients who
have suspected or confirmed influenza infection.

Conflicts of Interest: No conflicts declared.
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Introduction
Molar pregnancy (hydatidiform mole or mole) is the part
of a disease group classified as gestational trophoblastic
disease which originates from the placenta and has the
potential to invade uterus locally and to develop metasta-
sis. Although molar pregnancies are usually of benign

characteristics, they are considered as a premalignant dis-
ease due to their malignancy potential. They have two
sub-groups which are complete and partial, and these two
groups vary according to their macroscopic and micro-
scopic appearance, and karyotype and malignancy poten-
tials.[1] In the literature, molar pregnancy incident varies

Özet: Preeklampsi ile komplike olmufl ikiz efli kom-
plet mol hidatidiform: Olgu sunumu
Amaç: Molar gebelik, plasentadan köken alan ve lokal olarak uteru-
su istila etme ve metastaz yapma potansiyeline sahip gestasyonel tro-
foblastik hastal›k olarak s›n›fland›r›lan hastal›k grubunun bir parças›-
d›r. Molar gebelik ile birlikte ikiz efli fetüsün bulunma olas›l›¤› olduk-
ça nadirdir. Ayr›ca molar gebelikte hipertiroidi, preeklampsi gibi du-
rumlar da daha erken haftalarda ve daha s›k görülebilmektedir. Bu ol-
gumuzda preeklampsi ve plasenta dekolman geliflen 18 hafta ex fetü-
sün efllik etti¤i komplet molar gebelik olgusunun sunulmas› amaçlan-
m›flt›r. 

Olgu: Yirmi befl yafl›nda, multigravida, son adet tarihine göre 18
hafta intrauterin fetüs tan›s› konuldu. Laboratuvar tetkileri ve kli-
nik bulgular› sonucuna göre ikiz efli molar gebelik, preeklampsi ve
plasental dekolman tan›s› konuldu. Hastaya magnezyum sülfat te-
davisi bafllanarak do¤um indüksiyonu yap›ld› ve gebelik sonland›-
r›ld›. Al›nan piyesin histopatolojik incelemesinde ikiz efli komplet
mol olarak rapor edildi. Hastan›n takiplerinde herhangi bir komp-
likasyon geliflmedi. 

Sonuç: ‹kiz efli molar gebelikler erken bafllang›çl› preeklampsi, ti-
rotoksikoz ve gestasyonel trofoblastik neoplazi gibi t›bbi kompli-
kasyonlar yönüyle dikkat edilmesi gereken gebeliklerdir.

Anahtar sözcükler: ‹kiz gebelik, komplet mol, preeklampsi.

Correspondence: Ersin Çintesun, MD. Department of Gynecology and Obstetrics,
Faculty of Medicine, Selçuk University, Konya, Turkey. e-mail: ersincintesun@gmail.com 
Received: October 12, 2017; Accepted: December 5, 2017
Please cite this article as: ‹ncesu Çintesun FN, Çintesun E, Yavuz A. Complete hyda-
tidiform mole in a twin complicated with preeclampsia: a case report. Perinatal Journal
2017;25(3):145–148.
©2017 Perinatal Medicine Foundation 

Available online at: 
www.perinataljournal.com/20170253007

doi:10.2399/prn.17.0253007
QR (Quick Response) Code:

Case Report

Perinatal Journal 2017;25(3):145–148

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: Molar pregnancy is the part of a disease group classified
as gestational trophoblastic disease which originates from the placen-
ta and has the potential to invade uterus locally and to develop metas-
tasis. The chance for the presence of twin fetus together with molar
pregnancy is very rare. Also, the conditions such as hyperthyroidism
and preeclampsia could be seen in earlier weeks and more frequent-
ly during molar pregnancy. In our case, we aimed to present the case
of a complete molar pregnancy which developed preeclampsia and
ablatio placentae and accompanied by 18-week-old dead fetus. 

Case: Twenty-five years old and multigravida case was established
with the diagnosis of 18-week-old intrauterine fetus. According to the
laboratory examinations and clinical findings, the diagnoses of molar
pregnancy, preeclampsia and ablatio placentae were established for
one of the twins. Magnesium sulfate treatment was initiated for labor
induction and the pregnancy was terminated. The twin was reported
as complete mole by the histopathological examination of the speci-
men. No complication developed in the follow-ups of the patient. 

Conclusion: The pregnancies with molar twin are the cases which
should be paid attention in terms of medical complications such as
preeclampsia, thyrotoxicosis and gestational trophoblastic neoplasia.

Keywords: Complete mole, preeclampsia, twin pregnancy.



among regions; while it is 66–121/100,000 in North
America and Europe, it is 23–1299/100,000 in Latin
America, Asia and Middle East.[2] In the UK, one complete
mole was reported per 1000 pregnancies and three partial
mole cases were reported per 1000 pregnancies.[3]

Presence of twin fetus in complete molar pregnancy is
very rare and its incidence varies between 1/10,000 and
1/100,000.[4] Also, the complications such as hyperthy-
roidism and preeclampsia could be seen in earlier weeks
and more frequently during complete molar pregnancy.[3]

In our case, we aimed to present a patient with complete
molar pregnancy which was complicated with preeclamp-
sia and accompanied by 18-week-old dead fetus. 

Case Report
Twenty-five-year-old patient who was multigravida and
at 18 weeks of gestation according to her last menstrual
period applied to our clinic with high blood pressure

(180/120 mmHg) and vaginal bleeding complaints. We
learnt from her medical history that she did not undergo
any regular antenatal follow-up, underwent antenatal fol-
low-up only once throughout her pregnancy and no
ultrasonographic examination was performed. In the
fetal ultrasonography, we observed that there was one
fetus, which had no fetal heart beat and was consistent
with 18 weeks of gestation, and also a suspicious detach-
ment area approximately 12 cm within the placenta hav-
ing a multicystic heterogeneous appearance in the pla-
centa (Fig. 1). During the admission, the patient was
conscious and had no headache, blurred vision and severe
epigastric pain. In the pelvic examination, 3cm cervical
dilatation, active vaginal bleeding and fetal structures
protruded from the cervix were seen. In the laboratory
examination, hemoglobin (Hb) was 9.37 g/d, β-hCG was
185,210 mIU/mL, dipstick test had +2 proteinuria, and
other parameters were normal. Two units of erythrocyte
suspension were prepared for the patient whose blood
type was A (Rh+). The pre-diagnosis of the patient was
twin pregnancy accompanied by complete molar preg-
nancy or preeclampsia and ablatio placentae complicated
by partial molar pregnancy. As antihypertensive agent,
alphamethyldopa 20 mg 3x1 was administered to the
patient. For eclampsia prophylaxis, 6 g magnesium sul-
fate was administered in 15–20 minutes as loading dose
followed by 1.5 g maintenance dose per hour. Low dose
intravenous oxytocin (10 mU/mL oxytocin in isotonic
solution) was administered for abortion, and the patient
aborted dead male fetus in a short time. Since the bleed-
ing did not stop after abortion and the placenta did not
detach completely, endometrial cavity was emptied
entirely by vacuum curettage under ultrasonography and
general anesthesia. The placenta was examined after the
procedure and it was seen that 30% of it was the detach-
ment area and there were many vacuoles (Fig. 2). Since
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Fig. 2. The macroscopic images of placenta and fetus.Fig. 1. The ultrasonographic image of placenta.



postoperative Hb level was 6.4 g/dl, transfusion was car-
ried out with 2 units of erythrocyte suspension. The
patient was discharged 4 days later as her postoperative
clinical follow-ups were stable. Pathological examination
reported dead fetus consistent with 18 weeks of gestation
and complete hydatidiform mole (Fig. 3). In her follow-
ups, no lesion was observed in the chest radiography and
β-hCG values were completely within normal reference
ranges.

Discussion
Presence of complete mole together with live fetus is
reported between 1/10,000 and 1/100,000 in the litera-
ture.[4] There are three possibilities when molar pregnan-
cy is observed together with the fetus: (1) First fetus
being normal and second fetus being complete molar
pregnancy, (2) presence of triploid fetus in partial molar
pregnancy, and (3) presence of normal fetus in partial
molar pregnancy.[4] Getting pregnant at an advanced age
as a result of ovulation induction is a risk factor for this
condition.[5] The diagnosis of multiple pregnancies
accompanied by molar pregnancy can be established
with the help of ultrasonography; however, invasive
genetic examinations such as amniocentesis and cordo-
centesis are required for a definite diagnosis. Such
patients should be informed in detail about the potential
risks. Presence of complications such as preeclampsia,
hemorrhage or thyrotoxicosis during second trimester,
preterm labor and/or the risk for developing gestational
trophoblastic neoplasia (GTN) are among these risks.[6]

Due to the lack of genetic laboratory in the center that
our case admitted and clinical emergency, we could not
carry out genetic examination on fresh specimen during
abortion. The genetic examination carried out via paraf-
fin blocks following the procedure failed.

There is a potential risk that molar pregnancies may
turn into GTN. The risk for complete molar pregnan-
cies changing into GTN is higher than the partial molar
pregnancies. The risk of developing GTN after com-
plete molar pregnancies is 15–20% while it is 1–5% after
partial moles.[7,8] We followed up our case by chest radi-
ography and serial β-hCG monitoring after her dis-
charge, and did not observe any malignancies.

While the diagnosis of complete molar pregnancy
had been established during second trimester, the
improvements in the sensitivity of β-hCG measurement
and ultrasonography becoming prevalent have made it
possible to establish diagnosis even during the first
trimester. In patients diagnosed during first trimester,
preeclampsia, hyperemesis gravidarum and GTN associ-
ated with molar pregnancy are seen more rarely.[9–11]

Great and soft uterus according to the week of gestation,
vaginal bleeding, early development of preeclampsia
(before 20 weeks), hyperemesis gravidarum, theca lutein
cyst and hyperthyroidism are seen in complete molar
pregnancy. In some of the patients with complete molar
pregnancy, development of malign gestational tro-
phoblastic diseases is also observed. β-hCG secreted
excessively in complete mole usually causes the develop-
ment of these symptoms.[12] In our case, we observed
preeclampsia, ablatio placentae and death of twin at 18
weeks of gestation associated with the complete mole.
We thought that ablatio placentae developed probably
secondarily to the preeclampsia.

Molar pregnancies are sometimes seen in twin preg-
nancies. In twin pregnancies, complete or partial mole
and accompanying live fetus can be seen; however, this is
very rare.[4] Getting pregnant at an advanced age as a
result of ovulation induction is a risk factor for this con-
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Fig. 3. Histopathological images. (a) Generalized stromal edema in villus (HE ×25). (b) Peripheral trophoblast spread from enlarged villus sur-
face (HE ×25). (c) Cytologic atypia and focal necrosis on complete mole trophoblast (HE ×50).
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dition.[5] The diagnosis of multiple pregnancies accompa-
nied by molar pregnancy can be established with the help
of ultrasonography; however, invasive genetic examina-
tions such as amniocentesis and cordocentesis are
required for a definite diagnosis. Such patients should be
informed in detail about the potential risks. Presence of
complications such as preeclampsia, hemorrhage or thy-
rotoxicosis during second trimester, preterm labor
and/or the risk for developing GTN are among these
risks.[6] The widest series on twin pregnancies accompa-
nied by molar pregnancy was published by Charing
Cross and Weston Park Gestational Trophoblastic
Disease Centers in the UK.[13] In this study, 51 patients
who decided to continue the pregnancy out of 90 twin
and complete molar pregnancy patients were followed up
between 1998 and 2011. Twenty-nine (57%) of these
patients delivered live babies whose mean gestational age
was 34 weeks, and 24 (26.7%) of 90 patients developed
GTN.[13] When our case admitted to our center, her
labor was induced immediately due to the vaginal bleed-
ing and lack of fetal heart beat. Our case developed
preeclampsia during the early weeks of gestation. We
first suspected of molar pregnancy by the abortion mate-
rial and the appearance of placenta; however, we could
not distinguish complete mole accompanied by the twin
pregnancy from partial mole with deteriorated placental
development, and the definitive diagnosis could be estab-
lished by pathology report.

Conclusion
The pregnancies with molar twin are the cases which
should be paid attention in terms of medical complica-
tions such as preeclampsia, thyrotoxicosis and GTN.
Although USG is used effectively for the diagnosis of
molar pregnancy, it should be kept in mind that molar
degeneration may not always be detected during the first
trimester. The assessment of placenta is very important in
the fetal ultrasonography. Also, in early-onset preeclamp-
sia, thyrotoxicosis, vaginal bleeding dead fetus cases,

complete mole and accompanying twin pregnancy should
be considered in the differential diagnosis.

Conflicts of Interest: No conflicts declared.
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Introduction
Fetal ovarian cysts are the abdominal cystic masses hav-
ing the most frequent diagnosis during prenatal peri-
od.[1] It is usually unilateral and diagnosed in third
trimester. It is considered that the hormonal stimula-
tion of fetal gonadotropins, maternal estrogen and the
placental human chorionic gonadotropins is responsible
for their development. The cease of hormonal effects
after labor causes ovarian cysts to shrink. Although the
association between hormonal stimulation and cystic

growth has been established, its etiology has not been
known yet.[2]

Kidney cysts, hydronephrosis, megacystis, anorectal
atresia, urachal cyst, meconium pseudocyst, hydrometro-
colpos, mesenteric cyst, and liver and spleen cysts may be
the reasons for the abdominal cystic masses. Therefore,
such conditions should be taken into consideration dur-
ing differential diagnosis. We have presented the clinical
characteristics and prognosis of 7 pregnant women, who
were antenatally established with fetal ovarian cyst, and
discussed the prenatal and postnatal managements.

Özet: Fetal over kistleri olgu serisi
Amaç: Bu olgu serisi sunumunda, 2012 ve 2017 tarihleri aras›nda
prenatal fetal over kisti tan›s› al›p takip edilmifl 7 fetüsün ultraso-
nografik özellikleri ve takiplerinin tart›fl›lmas› amaçlanm›flt›r. 

Olgular: Gebeli¤in son trimesterinde yap›lan rutin gebelik takip-
leri s›ras›nda tesadüfen saptanan toplam 7 fetal over kisti olgusu-
nun sonografik bulgular›, prenatal ve postnatal seyri sunulmufltur.
Yedi olgudan dördü prenatal ve postnatal periyotta kaybolurken 3
olgunun devam eden takiplerinde sebat etti¤i gözlemlenmifltir. 

Sonuç: Fetal over kistleri her geçen gün daha çok tan› alan abdo-
minal kistik kitlelerdir. Bu kistlerin büyük ço¤unlu¤u fonksiyonel
kistlerdir. Kistin boyutu ve ultrasonografik özelliklerinin düzenli
takip edilmesi yaklafl›mda en çok baflvurulan yoldur. Septasyon
göstermeyen, ince duvarl›, kist içeri¤i heterojen olmayan, boyutla-
r› art›fl göstermeyen fetal over kistlerinde izlem ve spontan gerile-
me için beklemek uygun bir yaklafl›m olarak görünmektedir. 

Anahtar sözcükler: Fetal, over kisti, ultrasonografi.
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Abstract
Objective: We aimed to discuss the ultrasonographic characteristics
and follow-ups of 7 fetuses which were established with the diagnosis
of prenatal fetal ovarian cyst and followed up between 2012 and 2017. 

Cases: Sonographic findings and prenatal and postnatal progress of a
total of 7 cases with fetal ovarian cyst which were detected by chance
during the routine gestational follow-ups performed in the third
trimester of pregnancy were presented. While four of the seven cases
were lost during prenatal and postnatal periods, it was observed that
3 cases persisted in their follow-ups. 

Conclusion: Fetal ovarian cysts are the abdominal cystic masses
which are diagnosed with a gradually increasing frequency. The
majority of them are functional cysts. Regular follow-up of the cyst
size and ultrasonographic characteristics is the most frequently used
method in the approach. Waiting for follow-up and spontaneous
regression in fetal ovarian cysts which do not exhibit septation and
increase in the size, and have thin walls and no heterogeneous cystic
content seems to be an appropriate approach.

Keywords: Fetal, ovarian cyst, ultrasonography.



Case Reports
The clinical, imaging and follow-up findings of 7 cases
with fetal ovarian cyst, who were diagnosed between
2012 and 2017 and followed up after the diagnoses, were
assessed (Table 1; Figs. 1 and 2). In the first case, the
sizes of ovarian cyst increased with 4-week periods after
32 weeks of gestation in which diagnosis was established;
however, although the sonographic characteristics of the
cyst did not change, the cyst size shrank to 25×25 mm at
37 weeks of gestation, and it disappeared at neonatal
period. In the second, third and fourth cases, the cysts
exhibited no change during pregnancy, and they
regressed and disappeared at postnatal period. The fifth,
sixth and seventh cases persisted after the labor and they
have been still followed up.

Discussion
Fetal ovarian cysts are the benign ovarian masses which
are diagnosed with a gradually increasing frequency
thanks to the advancements in ultrasonography technol-
ogy. It is reported in one per 2635 pregnancies.[3] Ovarian
cysts are mostly benign and functional tumors. The cause
is usually follicular epithelium; however, they may also
develop as theca lutein or corpus luteum cysts. While
85–90% of ovarian cysts are functions, 10–15% of them
are complex (3% carcinoma, 7–12% teratoma and muci-
nous and serous cystadenomas).[4] Fetal ovarian cysts are
usually diagnosed at the third trimester of pregnancy. A
majority of the cysts shrink during pregnancy and disap-
pear in the first few months of life. The earliest diagno-
sis was established on a case at 19 weeks of gestation.[5]

Fetal ovarian cysts are categorized into two groups
according to their ultrasonographic characteristics,
which are simple or complex and complicated or non-
complicated.[1] The size, echogenicity, edges, wall thick-
ness, septation and bilaterality are important. Ultrasound
examination can be helpful to distinguish benign cysts
from malign masses. 

In the differential diagnosis of fetal ovarian cysts as an
abdominal-pelvic cystic structure, kidney cysts,
hydronephrosis, megacystis, anorectal atresia, urachal
cyst, meconium pseudocyst, hydrometrocolpos, mesen-
teric cyst, and liver and spleen cysts are considered to be
abdominal cystic masses. Exhibiting laterality, being
located on lower abdominal-pelvic area, developing usu-
ally in the third trimester of pregnancy and only on
female fetuses are their major distinguishing characteris-
tics from other abdominal cystic structures. Due to the
presence of hydrocolpos on the posterior of bladder,
urachal cysts locating at midline between bladder and
umbilicus, meconium pseudocysts being the irregular
cysts with thick walls which may be adjacent to liver, and
those caused by renal and collecting duct systems and
associated with renal parenchyma having posterior and
paravertebral location, they can be distinguished from
fetal ovarian cysts.[6]

During the follow-up, various complications such as
the rupture of cyst, bleeding into cyste, ovarian torsion
and pressure on other adjacent organs may develop.
Among them, over torsion is one of the most severe
complications developing mostly during prenatal period.
While this is seen in 38–55% of the antenatal cases, it is
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Table 1. Clinical characteristics and ultrasound findings of the cases.

Diagnosis week Ultrasound findings Prognosis Delivery type

Case 1 32 weeks 44×67×35 mm, pure cyst, unilateral (Fig. 1a) The cyst grew at 35 weeks of gestation and its size  Vaginal
of gestation reached to 65×61×56 mm. It regressed at 37 weeks 

of gestation (Figs. 1b ve 1c).

Case 2 31 weeks 21×20 mm on the left and 19×20 mm, on the The size of cyst did not change during pregnancy. Cesarean 
of gestation right, with bilateral and simple  (Fig. 2) thin wall, It disappeared 2 months after the delivery. section

non-septated 

Case 3 28 weeks 30×27 mm on the left, pure cyst, unilateral, The size of cyst did not change during pregnancy.  Cesarean 
of gestation non-septated It disappeared 2 months after the delivery. section

Case 4 30 weeks 26×25 mm on the left, pure cyst, unilateral, It disappeared at 36 weeks of gestation. Cesarean 
of gestation non-septated section

Case 5 34 weeks 30×28 mm on the right, pure cyst, unilateral, It persists at the same size after delivery.  Vaginal
of gestation non-septated 20th month of follow-up.

Case 6 32 weeks 49×40 mm on the right, heterogeneous, unilateral, Its size persists at 4cm after delivery. Cesarean  
of gestation non-septated 9th month of follow-up. section

Case 7 36 weeks 30 mm on the left, unilateral, simple Same size after delivery. 20th month of follow-up. Cesarean
of gestation



seen during neonatal period in 50–78% of the cases.[7] In
the systematic review of a total of 34 studies including
954 cases, regression was observed during pregnancy or
at postnatal period in 53.8% of the cases. For complex
cysts, the regression is lower in cysts with sizes over 4
cm, and autoamputation or post-surgical ovarian loss in
those with changes in the ultrasonographic imaging pat-
tern is observed more frequently.[8] When postnatal sur-
gery need is considered, higher surgical operation rates
are observed in ovarian cysts with sizes over 4 cm and
those having complex ultrasonographic characteristics.[8]

Torsion may cause adhesions between ovary and
adjacent intestine or other pelvic organs. Doppler ultra-
sound examination may help for torsion suspicion. There
are controversial reports about the size of cyst, the length
of ovarian pedicle and torsion and hemorrhage risk.[1,9]

On the other hand, torsion risk is 30 times higher in cysts
with sizes over 4 cm.[8] Long-term outcomes of perinatal
ovarian torsion are not known. Intracystic hemorrhage is
another significant complication. It was found in the
series performed on 82 cases with fetal ovarian cyst that
the presence of intracystic hemorrhage findings in the
ultrasound imaging is associated with poor outcomes.[10]

The cysts were not complicated in our 7 cases.
The management of ovarian cysts is controversial, and

there are great differences among the centers. Basically,
prenatal and postnatal aspiration, neonatal surgery and
simple ultrasound follow-ups to protect ovarian parenchy-
ma are acceptable approaches. In many cases, it is
observed in periodical ultrasound follow-ups that simple
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Fig. 2. Bilateral ovarian cyst seen at 31 weeks of gestation (21×20
mm on the left and 19×20 mm on the right).

Fig.  1. (a) Unilateral 44×67×35 mm fetal ovarian cyst (found during
the examination performed at 32 weeks of gestation). (b) The
diameter of the cyst found on the left ovarian has increased
to 71×63 mm. (c) The cyst is seen as unilateral and with stea-
dy walls in 3D rendering mode.

a

b

c



cysts tend to exhibit spontaneous regression.[11] The spon-
taneous regression is higher in simple cysts compared to
the complex cysts; however, some researchers recommend
managing all cysts by conservative approach regardless of
the ultrasound images of cysts. Of the cases who under-
went prenatal aspiration, recurrence was observed in
37.9%, torsion in 10.8%, intracystic hemorrhage in
12.8%, and postnatal surgery need in 21.8%.[8] In the
meta-analysis including a total of 380 cases with fetal ovar-
ian cyst where 324 cases with prenatal diagnosis were fol-
lowed up and 56 cases underwent prenatal aspiration, it
was reported that the cyst size in the cases with highest
torsion rates was between 30 and 59 mm, and that 10% of
the non-aspirated cases had torsion and 49% of them had
postnatal surgery need while no torsion was observed in
aspirated cases and only 7% of aspirated cases had postna-
tal surgery need.[12] If cyst has spontaneous regression dur-
ing postnatal period, surgical operation is not needed.

Surgical indications during postnatal period are con-
troversial. Major surgical indications are complex cysts
exhibiting torsion findings during postnatal period,
greater cysts not regressing in the follow-ups, suspected
neoplasia and symptomatic abdominal distension during
neonatal period and the presence of pressure symptoms
leading to intestinal obstruction. While a study recom-
mends surgery for the treatment of symptomatic and per-
sistent cysts with diameters over 5 cm, another study rec-
ommends neonatal surgery for the treatment of simple
cysts with sizes over 2 cm and all complex cysts regardless
of their sizes.[13] Depending on the experience of surgeon,
the surgical method can be laparoscopic or laparotomic. 

We recommend regular ultrasound follow-ups
according to the ultrasonic image characteristics of fetal
ovarian cysts. The ovarian cyst grew until 37 weeks of
gestation in only one of our seven cases. In our four cases,
fetal ovarian cysts disappeared during prenatal and post-
natal follow-ups non-invasively. In other 3 cases, the cysts
persisted after labor and we have been following them up
without observing any size increase. Delivery type should
not be affected by the presence of fetal ovarian cyst. Our
2nd, 3rd, 4th, 6th and 7th cases delivered by cesarean sec-
tion due to their previous cesarean section histories.

Conclusion
The ovarian cysts get the most frequent diagnosis in the
intrauterine life. The majority of these cysts are func-
tional cysts. Regular follow-up of the cyst size and ultra-

sonographic characteristics is the most frequently used
method in the approach. The increase in the sizes of fol-
lowed-up fetal-neonatal ovarian cyst and changing ultra-
sound characteristics may present the emergency surgi-
cal operations during prenatal and postnatal periods.
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