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The impact of fetal inflammatory response syndrome
on perinatal outcomes in cases of preterm premature

rupture of membranes
Orkun Çetin3, ‹pek Dokurel Çetin2, Onur Güralp1, Cihat fien1, Seyfettin Uluda¤1, Ali Galip Zebitay3

1Department of Obstetrics and Gynecology, Cerrahpafla Medical Faculty, Istanbul University, Istanbul, Turkey
2Department of Pediatrics, Cerrahpafla Medical Faculty, stanbul University, Istanbul, Turkey 

3Department of Obstetrics and Gynecology, Süleymaniye Maternity Training and Research Hospital, Istanbul, Turkey

Abstract

Objective: To evaluate the impact of fetal inflammatory response
syndrome (FIRS) in the cases of preterm premature rupture of
membranes (PPRM).   
Methods: The study was designed prospectively. The study was
consisted of 40 cases between 26 and 37 weeks gestation diagnosed
as PPRM without any obstetric and maternal pathologic findings.
All cases were followed-up by hospitalization. Umbilical cord sam-
pling was done for IL-6 levels at the time of delivery. The perina-
tal outcomes of the cases were recorded after birth.
Results: Forty PPRM cases were followed-up in our study. The
mean gestational week of cases at the time of delivery was
33.5±3.19. The mean 1st and 5th minutes Apgar scores of the
cases with FIRS were 4.6 and 6.2, respectively. The mean 1st and
5th minutes Apgar scores of the cases without FIRS were 6.9 and
8.3, respectively. There was a statistically significant reverse cor-
relation between IL-6 levels of umbilical cord blood and 1st and
5th minutes Apgar scores in PPRM cases (p<0.01). There was also
statistically significant reverse correlation between IL-6 levels of
umbilical cord blood and birth weight (p<0.01).
Conclusion: Checking IL-6 level of umbilical cord blood (higher
than 11 pg/ml) made it easy to diagnose FIRS. Umbilical cord
blood sampling at delivery for IL-6 level is not a prenatally diag-
nostic test but if we can diagnose FIRS earlier, we have a chance
to gain time for preparing more appropriate intervention condi-
tions in order to protect newborn against the complications that
may develop associated with neonatal sepsis and proinflammatory
cytokines. 

Key words: Fetal inflammatory response syndrome, preterm pre-
mature rupture of membranes, perinatal outcomes.

Fetal inflamatuar yan›t sendromunun preterm erken
membran rüptürü olgular›n›n perinatal sonuçlar›
üzerine etkisi
Amaç: Preterm erken membran rüptürü (PEMR) olgular›nda, fe-
tal inflamatuar yan›t sendromunun (FIRS) perinatal sonuçlar üze-
rine olan etkisini araflt›rmak.
Yöntem: Çal›flma prospektif bir araflt›rma olarak planland›. Çal›fl-
maya 26.-37. gestasyonel hafta aras›ndaki obstetrik ve maternal
patolojik bulgusu olmayan 40 preterm erken membran rüptürü
olan gebe dahil edildi. Bütün hastalar hastaneye yat›r›larak takip
edildi. Do¤umu takiben tüm hastalardan kordon kan› al›narak IL-
6 seviyesi çal›fl›ld›. Do¤um sonras›nda olgular›n perinatal sonuçla-
r› kay›t alt›na al›nd›. 
Bulgular: Çal›flmam›zda, PEMR olan 40 olgu klinik gebelik taki-
bine al›nd›. Olgular›n ortalama do¤um haftas› ise 33.5±3.19 idi.
FIRS geliflen olgular›n ortalama 1. dakika Apgar skorlar› 4.6 iken;
5. dakika Apgar skorlar› 6.2 bulundu. FIRS geliflmeyen olgular›n 1.
dakika Apgar skorlar› 6.9 iken; 5. dakika Apgar skorlar› 8.3 olarak
bulundu. PEMR olgular›n›n, umbilikal kordon kan› IL-6 düzeyi
ile 1. ve 5. dakika Apgar skorlar› aras›nda istatistiksel olarak anlam-
l› ters korelasyon oldu¤u saptand› (p<0.01). Umbilikal kordon ka-
n› IL-6 düzeyi ile olgular›n do¤um tart›lar› aras›nda istatistiksel
olarak anlaml› ters yönde korelasyon oldu¤u tespit edildi (p<0.01).   
Sonuç: Çal›flmam›zda, umbilikal kordon kan›nda bakt›¤›m›z IL-6
düzeyinin bak›lmas› (11 pg/ml üzeri), FIRS tan›s›n›n konulmas›n›
kolaylaflt›rm›flt›r. Do¤umda umbilikal kord kan›nda IL-6 düzeyi
tayini; prenatal bir tan› testi olmasa da FIRS tan›s›n›n erken konul-
mas› sayesinde, yenido¤an döneminde, neonatal sepsise ve proinf-
lamatuar sitokinlere ba¤l› geliflebilecek komplikasyonlara karfl› da-
ha uygun müdahale koflullar›n›n haz›rlanabilmesi için zaman kaza-
n›lmas›n› sa¤layacakt›r.   
Anahtar sözcükler: Fetal inflamatuar yan›t sendromu, preterm
erken membran rüptürü, perinatal sonuçlar.
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Introduction
Fetal infection and excessive inflammatory cytokine
response increases neonatal morbidity. The spreading
ways of infection can be ascending (from vagina to cervix
and cavity), hematogenous (through placenta), intraab-
dominal (through oviducts), and iatrogenic (during
amniocentesis). Fetal vasculitis is defined as the presence
of neutrophiles on the chorion (chorionic vasculitis) and
umbilical cord (funisitis-umbilical vasculitis) vessel walls.
Fetal vasculitis is one of the most essential components
of fetal inflammatory response. Maternal leucocytes may
invade umbilical cord by passing from intervillous gap to
chorionic surface, and from here passing to amnion and
amniotic fluid. Funisitis is associated with endothelium
activation which has a key role in multi-organ dysfunc-
tion.[1,2] It is also associated with bad neonatal outcomes
such as increased neonatal sepsis, late period bron-
chopulmonary dysplasia.[3]

Fetal inflammatory response syndrome (FIRS) has
short- and long-term impacts on neonatal morbidity.
Its short-term impacts are: (1) periventricular leuko-
malacia (PVL), (2) intraventricular hemorrhage (IVH),
(3) fetal sepsis, pneumonia, and (4) necrotizing entero-
colitis. In the long-term, it is associated with a number
of fetal and neonatal morbidities such as cerebral palsy
(CP), and bronchopulmonary dysplasia (BPD).[4] In the
beginning, infection appears first, then premature
birth risk appears as a result of inflammation.
Inflammation is the part of immediate, non-specific
natural immune response. Excessive or decreased
immune response may cause disease. If immune
response is insufficient, infection develops; but if
immune response is excessive, then FIRS develops.

In the diagnosis of FIRS, fetal plasma IL-6 concen-
tration above 11 pg/ml is defined as threshold value in
fetal inflammatory response. IL-6 levels higher than 11
pg/ml are associated with neonatal morbidity
increase.[5] The diagnosis can be established by CRP
analysis in umbilical cord blood sampling.[6] The diag-
nosis also can be established by white blood cell count
in the amniotic fluid.[7] However, evaluating cytokine
levels in a single time period does not show sufficient
increase secondary to inflammatory response. On that
sense, it may remain incapable of revealing the associ-
ation between inflammatory response and possible
neonatal morbidities. In our study, we researched the
impact of fetal inflammatory response syndrome on
perinatal outcomes in cases of preterm premature rup-
ture of membrane according to the literature.

Method
The study was planned as a prospective research. The
cases included to the study were chosen among preg-
nants who had premature membrane rupture who
referred to Perinatology Clinic of the Department of
Obstetrics and Gynecology, Cerrahpafla Medical
Faculty, Istanbul University between January 2009 and
July 2011. Forty cases between 26 and 37weeks gestation
diagnosed as preterm premature rupture of membranes
without any obstetric and maternal pathologic findings
were included to the study. Pregnants who presented
maternal (diabetes mellitus, cardiac disease, preeclamp-
sia-eclampsia, ablatio placenta, multiple pregnancy,
polyhydramniosis, acute pyretic disease) and fetal (severe
intrauterine growth retardation, dead fetus, near-fatal
fetal anomaly) factors were excluded from the study.

The diagnosis of preterm premature rupture of
membrane was established by observing active water
break during dry vaginal speculum examination con-
sidering the anamnesis of the patient. In patients with-
out active water break, the diagnosis was established by
making pH analysis via vaginal litmus paper.
Additionally, the diagnosis was confirmed in all
patients by carrying out single-step immunoassay test.
All patients were briefed about the study by informed
consents prepared previously. All of the patients were
followed-up for vital findings, uterine sensitivity and
daily NST by hospitalization. All patients were admin-
istrated 4 gr/day ampicilin empirically. Totally 2 doses
of betamethasone were administrated intramuscularly
once in every 12 hours to all pregnants who were below
34 weeks gestation in order to provide fetal lung mat-
uration. When active labor began, fetal distress was
detected and chorioamnionitis findings were detected
(maternal fever over 38°C, uterine sensitivity, mal-
odorous discharge, maternal tachycardia, fetal tachy-
cardia ‘at and above 160 pulse/minute’, high white
blood cell ‘at and above 15,000 leucocyte/microliter’,
increased CRP), conservative method was terminated.

In accordance with the obstetric indications, the
patients delivered by normal labor, normal labor with
induction, and cesarean. Cord blood was taken to dry
tube from all patients during labor. Obtained material
was centrifuged within maximum 2 hours and serums
were kept at -33°C. Serums were processed by IL-6 kit
(ELISA DIA Source). IL-6 was shaken at the room
temperature and incubated for 2 hours and 15 minutes.

After the delivery, CRP and culture materials (blood
culture, culture of gastric aspirates) were taken from



Volume 20 | Issue 3 | December 2012

The impact of fetal inflammatory response syndrome on perinatal outcomes in cases of preterm premature rupture of membranes

123

newborns. Neonatal sepsis diagnosis was established with
clinical findings (paleness, lethargy, irritability, apnea,
respiratory distress, bradycardia, tachycardia, hypoten-
sion, vomiting, fever) and/or positive cultures of blood
and gastric aspirates. FIRS diagnosis was established
when cord blood IL-6 concentration was above 11
pg/milliliter. After delivery, labor information of the
patients (maternal age, parity, PRM time, PMR follow-
up period, whether induction was performed or not,
delivery type, cesarean indication, birth weight, 1st and
5th minutes Apgar scores of the baby, gender of the
baby) were recorded. Percentage, mean, standard devia-
tion, and minimum and maximum values were used for
definitive analysis. If data were qualitative, chi-square,
Fisher’s Chi-Square was used in comparisons. In correla-
tion analysis, Spearman rank correlation was calculated.

Results
In our study, 40 patients with PPRM were included
into clinical pregnancy follow-up. Mean age of our
cases was 312±5.3. While mean gravida of our cases
was 2.1±1.3, mean parity was 0.7±0.3. Mean gestation-
al week of our cases at the time when PPRM developed
was 32.5±3.3 (minimum: 26.0 - maximum: 36.0). Mean
delivery week of our cases was 33.5±3.19 (minimum:
27.0 - maximum: 37.0). Mean follow-up period of our

cases was 5.8±2.6 day (minimum: 3.0 -maximum: 15.0).
Mean birth weight of our cases was 2184.38±757.8 g
(minimum: 400.0 - maximum: 3280.0). Mean 1st
minute Apgar score of our cases was 5, while mean 5th
minute Apgar score was 7.

There is statistically significant correlation among
IL-6, 1st minute Apgar score, 5th minute Apgar score
and birth weight (p<0.001). There is statistically signif-
icant reverse correlation among IL-6, 1st minute Apgar
score, and 5th minute Apgar, respectively 32.0% and
31.0% correlation (respectively; Spearman rho: -0.32,
0.31; p=0.005, p=0.006). Also there is statistically signif-
icant reverse correlation between IL-6 and birth
weight, which is 41.0% (Spearman rho: -0.41; p=0.003). 

Consequently, Apgar scores and birth weight
decrease as IL-6 increases (Table 1). Mean 1st minute
Apgar score of FIRS cases was found as 4 while 5th
minute Apgar score was 6. These values were 6 and 8,
respectively in cases without FIRS. Apgar scores were
statistically and significantly lower in cases FIRS com-
pared to cases without FIRS (Table 2).  

Discussion
Although Systemic inflammatory response syndrome
was defined as a local phenomenon in the past, it is a
systemic pathology characterized by fever, tachycardia,

Table 1. Evaluation of IL-6, birth weight, and the scores of Apgar 1 and Apgar 5. 

Apgar 1 Apgar 5 Birth weight

IL- 6 Spearman Rho -0.320** -0.310* -0.410*

p 0.005 0.006 <0.001

N 40 40 40

*p<0.001

Table 2. Evaluation of the 1st minute and 5th minute Apgar scores according to the presence of FIRS.

FIRS Apgar 1 Apgar 5

N/A N 20 20

Mean 6.9000 8.3500

Standard deviation 1.77408 .98809

Available N 20 20

Mean 4.6000 6.2000

Standard deviation 2.34857 2.26181

p 0.002 0.001
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hyperventilation, and leukocytosis. There is a miscon-
ception that infection or inflammation does not exist in
the non-presence of systemic findings (fever, leukocy-
tosis).[13] Now, we know that histological inflammation
and chorioamnionitis are sub-clinical in many cases
during term and preterm labors.

Granulocyte and macrophages have an essential
role in natural immune response. Chemokines are
small peptides or glycoproteins that can be solved and
responsible for communication among cells (IL, INF,
TNF, growth factors and chemokines). Chemokines
enables leucocytes to migrate into inflammation region
(IL-8, IL-10). Cytokines can be in proinflammatory or
anti-inflammatory structure. IL- 1, IL- 6, TNF-alpha
and IFN-gamma are proinflammatory cytokines; IL-4,
IL-10, IL-11, and IL-13 are anti-inflammatory
cytokines. Systemic inflammatory response emerging
in fetus is called “fetal inflammatory response syn-
drome” (FIRS). It is characterized by proinflammatory
cytokines increased in amniotic fluid and fetal blood
and the presence of fetal vasculitis. There is an
intrauterine infection and an excessive inflammatory
response appears against the infection. Intrauterine
infection affects maternal decidua, myometrium, amni-
otic and chorionic membranes, amnion fluid, cord and
placenta. There are many data stating that these
intraamniotic cytokines are fetal originated. The
impact of fetal inflammatory response on possible out-
comes is more important.[1]

While IL-6 and IL-8 levels are at the highest levels
in umbilical cord blood and postnatal 6th hour, they
gradually decrease and reach the lowest levels at 72nd
hour. So, the time of intrauterine inflammation and the
evaluation time of cytokines during postnatal period
are essential.[8] Regarding with FIRS, target organs
such as hematopoietic system, adrenal glands, kidneys,
lungs, skin, and brain will be affected negatively. It was
shown in the studies performed that there[14] is an
increase in white blood cell count of newborn in the
presence of histological chorioamnionitis and placental
inflammation in the cases of preterm premature rup-
ture of membrane (above 24 hours).[15,16] This was
explained by the increase in IL-6 level.[17] Detecting
high level of IL-6, which is a proinflammatory
cytokine, in umbilical cord blood was considered as
associated with bad perinatal outcomes.[18,19]

In our study, IL-6 levels in umbilical cord blood
was found as reverse correlated with 1st and 5th min-

utes Apgar scores and birth weight. It was observed
that both 1st and 5th minutes Apgar scores, and birth
weight decreased as IL-6 level increased. When the
cases with and without FIRS were compared, Apgar
scores were particularly low in cases with FIRS.

In the follow-up of PPRM cases, serial white blood
cell count and C-reactive protein (CRP) measurements
are used together with basal and weekly vaginal cul-
tures in the follow-up of chorioamnionitis develop-
ment. Carrying out amniocentesis against the possibil-
ity of secret chorioamnionitis is controversial and there
is no sufficient experience.[9] In the limited number of
studies performed, the association of proinflammatory
cytokines (IL-6, IL-8, IL-18) and microbial invasion of
amniotic cavity in PPRM cases. In our study, FIRS
diagnosis was clearly established by means of IL-6 level
(above 11 pg/ml) we checked in umbilical cord
blood.[5,6] Umbilical cord blood sampling at delivery for
IL- 6 level is not a prenatally diagnostic test but if we
can diagnose FIRS earlier, we have a chance to gain
time for preparing more appropriate intervention con-
ditions in order to protect newborn against the compli-
cations that may develop associated with neonatal sep-
sis and proinflammatory cytokines (newborn intense
care unit, antibiotic prophylaxis). By evaluating levels
of other proinflammatory cytokines (such as IL-1,
TNF-alpha) like IL-6, more successful perinatal out-
comes can be obtained in FIRS cases.

The studies performed in recent years make us to
think that fetal inflammatory response syndrome aris-
ing due to proinflammatory cytokines and complica-
tions related with this condition such as intraventricu-
lar hemorrhage, periventricular leukomalacia and cere-
bral palsy cannot be prevented only by antibiotic treat-
ment. Animal testings which used anti-inflammatory
and chemical agents for the effects of IL-1 and IL-6
widened horizons.[10-12] These treatments can be com-
bined with regimes used to prevent or treat fetal mor-
bidity cause by intrauterine infection and inflammation
associated with PPRM. 

Conclusion
Prospective and new studies with wider scale are need-
ed in order to understand the etiology of fetal inflam-
matory response syndrome and to prevent its compli-
cations.
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Abstract

Objective: Prenatal care (PC) is one of the most important factors
having effects on both maternal and infant health. The aim of this
study is to evaluate the prenatal care that is provided by both fam-
ily physicians and obstetricians.   
Methods: The study population of this cross sectional study com-
posed of 99,254 women whose pregnancies was recorded by their
family physicians (FP) on November 27th, 2011 in Istanbul. 1454 of
these pregnant women were randomly selected and included in the
study. All data were collected by means of a questionnaire. 94.0% of
the study population was reached. Values of percentage, frequency,
mean, and median were used for data analysis.
Results: Evaluation of delivered women showed that 12.3% got
prenatal care from a FP, 3.5% from an obstetrician and 1.3% did
not get any PC. Among delivered women who had made four or
more visits for PC, 53.3% of them received this service from a FP
and 89.0% of them from an obstetrician. 74% of pregnant women
get PC service from FP and %94 of them from obstetrician within
first 14 weeks. Among pregnants who received PC from FP, blood
pressure was measured in 96% of them, weight gain was measured
in 92.5% of them, and 25.1% of them was auscultated for cardiac
sounds. On the other hand, among pregnants who received PC
from obstetrician, blood pressure was measured in 95.4% of them,
weight gain was measured in 91.8% of them, ultrasonography
examination was performed in 98.2% of them, blood analysis was
done in 90% of them, and family planning consultancy was provid-
ed to 31.5% of them.
Conclusion: It is shown that although the amount of PC provid-
ed in Istanbul was adequate, the quality was unsatisfactory.
Therefore, regular and frequent on-the-job training for health
personnel should be organized and the PC program of the
Ministry of Health should actively be provided.
Key words: Prenatal care, family physician, obstetrician, Istanbul. 

‹stanbul’da do¤um öncesi bak›m hizmetlerinin
de¤erlendirilmesi: Toplum tabanl› bir araflt›rma 
Amaç: Do¤um öncesi bak›m (DÖB) gebe ve bebek sa¤l›¤› aç›s›n-
dan önemli unsurlardan birisidir. Araflt›rmada ‹stanbul il düzeyin-
de aile hekimleri ve kad›n do¤um uzmanlar›nca verilen DÖB hiz-
metlerinin de¤erlendirilmesi amaçlanm›flt›r.
Yöntem: Kesitsel tipte yap›lan araflt›rman›n evrenini ‹stanbul’da
27 Kas›m 2011 tarihinde aile hekimlerine kay›tl› 99.254 gebe olufl-
turmufltur. Örnekleme al›nacak gebe say›s› 1454 olarak hesaplan-
m›fl ve al›nacak gebeler randomizasyonla belirlenmifltir. Veriler,
haz›rlanan soru formu ile toplanm›flt›r. Örneklemin %94’üne ula-
fl›lm›flt›r. Verilerin analizinde yüzde, frekans, ortalama ve ortanca
kullan›lm›flt›r.
Bulgular: Do¤um yapm›fl gebelerin %12.3’ü aile hekiminden,
%3.5’i kad›n do¤um uzman›ndan ve %1.3’ü ise hiçbir sa¤l›k per-
sonelinden DÖB almam›flt›r. 4 ve daha fazla DÖB alan do¤um
yapm›fl kad›nlar›n %53.3’ü bu hizmeti aile hekimlerinden,
%89.0’u kad›n do¤um uzmanlar›ndan alm›flt›r. Gebelerin %74.0`ü
aile hekiminden, %94’ü kad›n do¤um uzman›ndan 14 hafta içinde
ilk DÖB’›n› alm›flt›r. Aile hekiminden DÖB alan do¤um yapm›fl
gebelerin %96’s›n›n kan bas›nc›, %92.5’inin a¤›rl›k ölçümü,
%25.1’inin kalp oskültasyonu yap›lm›flt›r. Kad›n do¤um uzman›n-
dan DÖB alan do¤um yapm›fl gebelerin %95.4’ünün kan bas›nc›,
%91.8’inin a¤›rl›k ölçümü, %98.2’sinin ultrasonu, %90’›n›n kan
tetkiki yap›lm›fl; %31.5’ine aile planlamas› dan›flmanl›k hizmetleri
verilmifltir.    
Sonuç: ‹stanbul’da gebelere say›sal olarak yeterli, ancak düflük ka-
litede DÖB verilmifltir. Bu ba¤lamda; DÖB veren sa¤l›k persone-
line düzenli aral›klarla hizmet içi e¤itimler verilmeli ve Sa¤l›k Ba-
kanl›¤› izlem rehberinin daha aktif kullan›m› sa¤lanmal›d›r.   

Anahtar sözcükler: Do¤um öncesi bak›m, aile hekimi, kad›n do-
¤um uzman›, ‹stanbul 
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Introduction
Prenatal care (PC) is the follow-up of mother and fetus
regularly during entire pregnancy by well-educated
health personnel through required examinations and
recommendations. PC generally aims to make mothers
to have a healthy pregnancy, to deliver healthy babies
and to protect health during pregnancy. Special pur-
poses of PC are to detect diseases already existing in
mother before pregnancy, to provide early diagnosis
and treatment of diseases that may appear as a preg-
nancy complication and to provide dispatch if needed,
to determine risky pregnancy, to conduct intrauterine
follow-up of fetus, to make mother immune against
tetanus, to decide where, how and by who will delivery
be done, to inform mother about breast-feeding, gesta-
tional hygiene, delivery, postnatal care, baby care and
family planning methods after delivery.

The earlier prenatal care is initiated and performed
regularly with high quality, the more maternal and
fetal/infant deaths are decreased.[1] It was shown in the
National Maternal Death Study performed in 2005 that
the death reasons of 61.6% of mothers who died were
preventable. It was pointed out in the same study that
PC is very essential since more than half of the mothers
who died were late to define the problem, almost half of
them were late to apply for health care, one fourth of
mothers did not receive PC, one fourth of mothers who
received PC got low quality service, also preeclampsia
and/or eclampsia was the second frequent reason for
maternal death.[2] In this context, Health Ministry pre-
pared and declared “Prenatal Care Management
Guide” in order to provide high quality PC and stan-
dardization in examinations of pregnants. In the guide,
examination, measurement, test, and consultancy serv-
ices which are required to be done and followed up 4
times between weeks 18-24, 30-32 and 36-38 within 14
weeks of each pregnancy were defined.[3]

In this study, it was aimed to evaluate PC services
given by family physicians at primary care level and by
obstetricians at secondary and tertiary care levels in
Istanbul in terms of quantity and quality.

Method
Approximately 14 million of people live in Istanbul
which is the biggest city of Turkey. It is the mosaic of
Turkey where all people migrating from every regions
of Anatolia live together. The city which is the eco-
nomical artery of Turkey has 39 districts. In 2009, the

city had 54.4% of exportation and 55.9% of importa-
tion of the whole country. In 2008, 43.1% of tax
income of Turkey was from Istanbul. While Gini coef-
ficient of the city was 0.35, 8.3% of the city population
was within first 20% zone and 43.5% was within the
last (fifth) 20% zone in terms of income level.[4]

During the period that the study was conducted,
there were 3539 family physicians in Istanbul and there
were only 28 empty family physician positions.
According to the Family Physician Information System
(FPIS) (the population registered to FPIS was
13,031,726), the average population per family physi-
cian was 3682 at the same period while it was 3850
based on Turkish Statistical Institute (TURKSTAT)
(Istanbul population is 13,624,240 according to
TURKSTAT).[5]

The study population of this cross sectional study
composed of 99.254 women whose pregnancies was
recorded by their family physicians (FP) on November
27th, 2011 in Istanbul. According to Turkish
Population Health Research, 4.3% of pregnants in
Istanbul did not receive prenatal care. Accordingly, the
size of population representing the study in Epi Info
program was calculated as 1454, where prevalence was
4%, margin of error was 1%, type 1 error level was 5%
and confidence interval was 95%.

The population was arranged according to preg-
nant numbers of districts and it was decided how many
pregnants would be taken from each district. It was
planned to choose each pregnant from a different fam-
ily physician. Since total family physicians in Istanbul
are more than the pregnants in the sample population,
family physicians were chosen randomly first, and then
the pregnants of those family physicians were chosen
randomly from FPIS.

The data of the study were collected by question-
naire based on Prenatal Care Management Guide and
Turkish Population and Health Research (TPHR).[3,6]

The questionnaire had questions including sociodemo-
graphic and biodemographic data of women and serv-
ices that should be given before prenatal care such as
examination, measurement, information and consul-
tancy. After required permissions are received, data
were collected in between January 2nd and 16th, 2012
via face-to-face interviews by obstetricians and nurses
working in public health centers (PHC) in Istanbul
after receiving verbal informed consent from preg-
nants. Before collecting data, obstetricians and nurses
who will participate into these interviews were trained
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for 4 hours about the purpose of the study and the aims
of each question in order to provide standardization in
collecting data. The preliminary test of questionnaire
was done on 13 pregnants who were not included into
the study and required modifications were done in the
questionnaire. One obstetrician or nurse from each
PHC was assigned for completing missed areas of col-
lected questionnaire and to get an appointment and to
make the interview with pregnants who were working.
Questionnaire forms of 53 pregnants were answered by
phone interview.

Among 1454 pregnants chosen for the study, 94%
of them (1368 pregnants) were reached. Among those
who could not be reached, 63 of them could not be

found in the given address and 24 of them refused to
participate to the study. Data were analyzed by SPSS
10.5 software. Frequency, percentage, central cluster
criteria (mean and median) and central prevalence cri-
teria (standard deviation, maximum and minimum val-
ues) were used in the analyses as definitive criteria.

Results
Some sociodemographic data of pregnants are summa-
rized in Table 1. While 32.9% of pregnants were born
in Marmara Region, 35.2% of pregnants’ fathers were
born in the Black Sea Region. While 9.5% of women
were uneducated, only 2.9% of their spouses were une-

Table 1. Sociodemographic data of the pregnants (Istanbul, 2011).

Sociodemographic Data n (%) Sociodemographic Data n (%)

Birth place of woman* Family type†

Marmara Region 449 (32.9) Extended family 359 (26.2)

Black Sea Region 321 (23.5) Nuclear family 1007 (73.8)

Eastern Anatolia Region 229 (16.8) Household size||

Central Anatolia Region 142 (10.4) 4 and below 1034 (75.8)

Southeastern Anatolia Region 119 (8.7) 5 and above 330 (24.2)

Mediterranean Region 46 (3.4) Marriage method||

Aegean Region 35 (2.6) Arranged 602 (44.1)

Abroad 24 (1.8) Companionate 762 (55.9)

Birth place of woman’s father† Kinship to spouse‡

Marmara Region 124 (9.1) Available 236 (17.3)

Black Sea Region 481 (35.2) N/A 1129 (87.2)

Eastern Anatolia Region 315 (23.1) Civil marriage||

Southeastern Anatolia Region 149 (10.4) Available 1329 (97.4)

Central Anatolia Region 202 (14.8) N/A 35 (2.6)

Mediterranean Region 39 (2.9) Health coverage*

Aegean Region 29 (2.1) N/A 116 (8.5)

Abroad 27 (2.0) Green health card 34 (2.5)

Educational background of woman‡ Social security institution 1215 (89.0)

Uneducated 130 (9.5) Employment of woman*

Primary School 454 (33.2) Unemployed 1077 (78.7)

Secondary School 230 (16.8) Wage-earning employment 288 (21.3)

High School 315 (23.0) Employment of spouse¶

University 233 (17.0) Unemployed / temporary jobs 181 (13.2)

Educational background of spouse§ Public sector 105 (7.7)

Uneducated 39 (2.9) Private sector 810 (59.2)

Primary School 440 (32.2) Self-employed 163 (19.2)

Secondary School 247 (18.1) Total income of family‡

High School 339 (24.8) Sufficient subsistence 386 (28.4)

University 296 (21.6) Barely subsistence 708 (52.0)

Total 1368 (100.0) Not sufficient 267 (19.6)

Total 1368 (100.0)

*Missing data of 3 people, †missing data of 2 people, ‡missing data of 6 people, §missing data of 7 people, ||missing data of 4 people, ¶spouses who
were doing their military services were excluded.
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ducated; 26.2% of them were living in extended fami-
lies and 24.2% of them were living in a family consist-
ing of 5 or more people. More than half of the preg-
nants (55.9%) were married through an arranged mar-
riage, 17.3% of them were relative to their spouses;
while 2.6% of them had no civil marriage, 8.5% of
them had no health insurance. Totally 78.7% of
women were not working in a wage-earning job and
13.2% of their spouses were either unemployed or
working in a temporary job. It was stated by 19.6% of
women that total income of family was not sufficient.
In the study, the ages of 3.1% of women were 19 or
below while 10.5% of them were 35 and above. The
pregnancy was not desired by 3.5% of women and
2.9% of their spouses. Current pregnancy was the first
pregnancy of 34.6% of women. The percentage of
women who had four or more pregnancies was 16.6%.
Among those who had at least one pregnancy except
the current pregnancy, 28.9% of women had sponta-

neous abortion, 10.9% of them had intentional abor-
tion and 4.5% of them had stillbirth. The rate of child
death below 5 y/o was 3%. Almost the half of women
(49.3%) had one living child. While 52.9% of women
had their previous deliveries at a private hospital, only
4.6% of them delivered at home (Table 2).

The rate of smoking is 16.0% for pregnants and
49.2% for their spouses, and 29.7% of pregnants are
passive smokers. It was found that 82.5% of the preg-
nants were using iron preparations (not given in the
table). The distribution of PC from family physicians
and obstetricians received by pregnants according to
gestational week can be seen in Table 3. During the
period when the study was conducted, 10.9% of preg-
nants who were within 14 gestational weeks and 12.3%
of pregnants who previously delivered did not receive
PC from their family physicians. When PC service
received from obstetrician is evaluated according to ges-
tational week, 1.3% of pregnants who were within 14

Table 2. Biodemographic data of the pregnants (‹stanbul, 2011).

Biodemographic data n (%) Biodemographic data n (%)

Age of woman* In pregnants who delivered at least once;

19 and below 43 (3.1) Spontaneous abortion

20–24 311 (22.8) Yes 259 (28.9)

25–29 500 (36.6) No 636 (71.1)

30–34 369 (27.0) Intentionally abortion

35 and above 144 (10.5) Yes 98 (10.9)

Desiring pregnancy by woman† No 797 (89.1)

Desired 1159 (85.0) Stillbirth

Desired later 157 (11.5) Yes 40 (4.5)

Never desired 48 (3.5) No 855 (95.5)

Desiring pregnancy by spouse‡ Child death below 5 y/o

Desired 1201 (88.2) Yes 27 (3.0)

Desired later 122 (8.9) No 868 (97.0)

Never desired 40 (2.9) Living children

Total pregnancy 0 90 (10.1)

1st pregnancy 473 (34.6) 1 441 (49.3)

2nd pregnancy 383 (28.0) 2 267 (29.8)

3rd pregnancy 285 (20.8) 3 and more 97 (10.8)

4th and more 227 (16.6) Where previous pregnancy was ended

Total 1368 (100.0) Private hospital 467 (52.9)

Public hospital 348 (39.4)

University 15 (1.7)

Home birth 41 (4.6)

Delivery on the way 12 (1.4)

Total 895 (100.0)

*Missing data of 1 person, †missing data of 3 people, ‡missing data of 5 people
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gestational weeks and 3.5% of pregnants who previous-
ly delivered did not receive PC from their obstetricians.

In Table 4, the distribution of the services of exam-
ination, measurement and consultancy according to
gestational weeks during PC have been summarized.
During the period when the study was conducted, all of
the pregnants who were within 14 gestational weeks
got their first gestational examination by their family
physicians. First gestational examination of 57.1% of
pregnants who delivered previously was done within 14
weeks. Weights of 92.5% and blood pressure of 96.0%
of pregnants delivered previously were measured, and
blood analysis of 61.3% of these women and urine
analysis of 47.2% of these women were carried out.

In Table 5, PC services received from obstetricians
by pregnants have been summarized. While all the
pregnants below 14 gestational weeks received PC at
or before 14 weeks, 90.9% of women who delivered
received their first PC service at or before 14 weeks.
Height measurement of 36.5%, blood pressure meas-
urement of 95.4%, and ultrasonography of 98.2%
women who delivered were carried out and 37.1% of
them were informed about breast-feeding.

Discussion
It is hard to say that field studies regarding PC servic-
es have been sufficiently performed during the last five
years especially in Istanbul. Therefore, it is considered
essential to carry out this study in Istanbul in terms of
establishing a reference point for field studies to be
performed in the future.

In this study, it was aimed to evaluate PC services
given by family physicians at primary care level and by
obstetricians at secondary and tertiary care levels in
Istanbul in terms of quantity and quality. Family
Practice Regulation obliges all family physicians to
provide PC service during pregnancy for every preg-
nant registered to regarding family physician.[7]

Prenatal Care Management Guide has defined PC to
be given by family physician in terms of quality and
quantity. According to the guide, family physicians are
required to provide PC at least once for all pregnants
below 25  weeks, at least twice for all pregnants below
33 weeks, and at least four times for all women who
delivered their babies.[3]

According to the study, 6% of pregnants below 25
weeks received no PC while 33.5% of them received

Table 3. Distribution of prenatal care (PC) from family physicians and obstetricians received by pregnants according to gestational
week (Istanbul, 2011).

14< 15–24 25–32 33≥ Delivered
n (%)* n (%)* n (%)* n (%)* n (%)*

Family physician

0 26 (10.9) 21 (6.0) 24 (7.1) 9 (3.5) 28 (12.3)

1 110 (57.0) 117 (33.5) 44 (13.1) 21 (8.1) 17 (7.5)

2 34 (17.6) 112 (32.1) 93 (27.7) 35 (13.6) 26 (11,5)

3 16 (8.3) 58 (16.6) 72 (21.4) 61 (23.6) 35 (15.4)

4> 12 (6.2) 41 (11.7) 103 (30.7) 132 (51.2) 121 (53,3)

Mean 1.5 (±1.5) 2.0 (±1.4) 3.0 (±2.0) 3.9 (±2.2) 3.9 (±2.9)

Median 1 (0–11) 2 (0-10) 3 (0-13) 4 (0-15) 4 (0-20)

Obstetrician†

0 3 (1.5) 6 (1.7) 4 (1.2) 2 (0.8) 8 (3.5)

1 43 (21.7) 19 (5.4) 10 (3.0) 4 (1.6) 3 (1.3)

2 37 (18.7) 29 (8.3) 15 (4.5) 7 (2.7) 7 (3.1)

3 47 (23.7) 50 (14.3) 29 (8.6) 13 (5.0) 7 (3.1)

4> 68 (34.3) 245 (70.2) 277 (82.4) 232 (89.9) 202 (89.0)

Mean 3.3 (±2.3) 5.0 (±3.2) 6.4 (±3.2) 7.8 (±3.5) 8.3 (±4.1)

Median 3 (0-15) 4 (0-30) 6 (0-20) 8 (0-20) 9 (0-20)

Total 198 (100.0) 349 (100.0) 336 (100.0) 258 (100.0) 227 (100.0)

*Column percentage, †missing data of 3 people

PC number

Gestational weeks
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once; 47.9% of pregnants below 33 weeks received PC
twice or less and 46.7% of women who delivered their
babies received PC less than four times. In a field study
conducted in Karabük city center, 23.7% of pregnants

below 25 weeks received PC once, 14% of pregnants
below 33 weeks received PC twice or less and 33.3% of
women who delivered their babies received PC less
than four times from their family physicians.[8]

Table 4. Distribution of examination, measurement and consultancy services according to gestational week received during PC from
family physicians by pregnants (Istanbul, 2011).

Gestational weeks

14< 15–24 25–32 33≥ Delivered
n (%)* n (%)* n (%)* n (%)* n (%)*

First PC time

At 14 weeks and below 172 (100.0) 278 (85.0) 199 (64.2) 153 (62.2) 113 (57.1)

At 15 weeks and above - 49 (15.0) 111 (35.8) 93 (37.8) 85 (42.9)

Height measurement

Measured 71 (41.3) 112 (34.1) 121 (38.8) 87 (34.9) 78 (39.2)

Not measured 101 (58.7) 216 (65.9) 191 (61.2) 162 (65.1) 121 (60.8)

Weight measurement

Measured 148 (86.0) 229 (91.2) 288 (92.3) 238 (95.6) 184 (92.5)

Not measured 24 (14.0) 29 (8.8) 24 (7.7) 11 (4.4) 15 (7.5)

Blood pressure measurement

Measured 150 (87.2) 302 (92.1) 299 (95.8) 241 (96.8) 191 (96.0)

Not measured 22 (12.8) 26 (7.9) 13 (4.2) 8 (3.2) 8 (4.0)

Heart auscultation

Done 40 (23.3) 66 (20.1) 91 (29.2) 68 (27.3) 50 (25.1)

Not done 132 (76.7) 262 (79.9) 221 (70.8) 181 (72.7) 149 (74.9)

Children heart beat

Listened 26 (15.1) 132 (40.2) 226 (72.4) 205 (82.3) 162 (81.4)

Not listened 146 (84.9) 196 (59.8) 86 (27.6) 44 (17.7) 37 (18.6)

Blood analysis 

Done 116 (67.4) 173 (52.7) 203 (65.1) 158 (63.5) 122 (61.3)

Not done 56 (32.6) 155 (47.3) 109 (34.9) 91 (36.5) 77 (38.7)

Urine analysis

Done 59 (34.3) 123 (7.5) 136 (43.6) 118 (47.4) 94 (47.2)

Not done 113 (65.7) 205 (62.5) 176 (56.4) 131 (52.6) 105 (52.8)

Breast-feeding information

Given 25 (14.5) 43 (13.1) 70 (22.4) 88 (35.3) 97 (48.7)

Not given 147 (85.5) 285 (86.9) 242 (77.6) 161 (64.7) 102 (51.3)

Family planning information 

Given 25 (14.5) 43 (13.1) 52 (16.7) 64 (25.7) 71 (35.7)

Not given 147 (85.5) 285 (86.9) 260 (83.3) 185 (74.3) 128 (64.3)

Information about complaints that 
may be seen during pregnancy

Given 71 (41.3) 134 (40.9) 138 (44.2) 112 (45.0) 100 (50.3)

Not given 101 (58.7) 194 (59.1) 174 (55.8) 137 (55.0) 99 (49.7)

Planning delivery location

Done 41 (23.8) 65 (19.8) 94 (30.1) 107 (43.0) 102 (51.3)

Not done 131 (76.2) 263 (80.2) 218 (69.9) 142 (57.0) 97 (48.7)

Total 172 (100.0) 328 (100.0) 312 (100.0) 249 (100.0) 199 (100.0)

*Column percentage

Parameter
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In the study, mean follow-up number per pregnant
who delivered is 3.9. In brief, PC service provided by
family physicians in Istanbul according to gestational
week is below the desired level in quantity. However,

when it is considered that mean follow-up number per
pregnant at primary care level in Istanbul is 2 accord-
ing to 2010 Health Statistics Annual,[9] it can be said
that there is almost 100% increase in the number of

Table 5. Distribution of examination, measurement and consultancy services according to gestational week received during PC from
obstetricians by pregnants (Istanbul, 2011).

Gestational weeks

14< 15–24 25–32 33≥ Delivered
n (%)* n (%)* n (%)* n (%)* n (%)*

First PC time

14 hafta ve alt›At 14 weeks and below 195 (100.0) 329 (95.9) 308 (92.8) 233 (91.0) 199 (90.9)

At 15 weeks and above - 14 (4.1) 24 (7.2) 23 (9.0) 20 (9.1)

Height measurement

Measured 54 (27.7) 93 (27.1) 100 (30.1) 66 (25.8) 80 (36.5)

Not measured 141 (72.3) 250 (72.9) 232 (69.9) 190 (74.2) 139 (63.5)

Weight measurement

Measured 134 (68.7) 285 (83.1) 282 (84.9) 224 (87.5) 201 (91.8)

Not measured 61 (31.3) 58 (16.9) 50 (15.1) 32 (12.5) 18 (8.2)

Blood pressure measurement

Measured 124 (63.6) 279 (81.3) 289 (87.0) 232 (90.6) 209 (95.4)

Not measured 71 (36.4) 64 (18.7) 43 (13.0) 24 (9.4) 10 (4.6)

Heart auscultation

Done 55 (28.2) 102 (29.7) 109 (32.8) 87 (34.0) 91 (41.6)

Not done 140 (71.8) 241 (70.3) 223 (67.2) 169 (66.0) 128 (58.4)

Ultrasonography

Done 184 (94.4) 336 (98.0) 325 (97.9) 250 (97.7) 215 (98.2)

Not done 11 (5.6) 7 (2.0) 7 (2.1) 6 (2.3) 4 (1.8)

Blood analysis 

Done 142 (72.8) 277 (80.8) 293 (88.3) 228 (89.1) 197 (90.0)

Not done 53 (27.2) 66 (19.2) 39 (11.7) 28 (10.9) 22 (10.0)

Urine analysis

Done 131 (67.2) 256 (74.6) 281 (84.6) 218 (85.2) 193 (88.1)

Not done 64 (32.8) 87 (25.4) 51 (15.4) 38 (14.8) 26 (11.9)

Breast-feeding information

Given 14 (7.2) 38 (11.1) 44 (13.3) 37 (14.5) 83 (37.9)

Not given 181 (92.8) 305 (88.9) 288 (86.7) 219 (85.5) 136 (62.1)

Family planning information 

Given 11 (5.6) 26 (7.6) 32 (9.6) 29 (11.3) 69 (31.5)

Not given 184 (94.4) 317 (92.4) 300 (90.4) 227 (88.7) 150 (68.5)

Information about complaints that 
may be seen during pregnancy

Given 107 (54.9) 201 (58.6) 210 (63.3) 159 (62.1) 152 (69.4)

Not given 88 (45.1) 142 (41.4) 122 (36.7) 97 (37.9) 67 (30.6)

Planning delivery location

Done 67 (34.4) 120 (35.0) 163 (49.1) 144 (56.3) 131 (59.8)

Not done 128 (65.6) 223 (65.0) 169 (50.9) 112 (43.8) 88 (40.2)

Total 195 (100.0) 343 (100.0) 332 (100.0) 256 (100.0) 219 (100.0)

*Column percentage

Parameter
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follow-up per pregnant in 2011. The possible reason
for this increase is the increasing number of physicians
in Istanbul when family medicine was put into practice
in Istanbul in 2011. According to the data of Istanbul
Health Administration, while there were 2007 physi-
cians working in health centers on October 31st, 2010,
there were 3539 family physicians during the period
when the study was carried out. 

All of the women except 1.7% of them got exam-
ined by an obstetrician in the study. While 89% of
women who delivered received PC for four or more
times, mean PC per pregnant was found as 8.3. Data
regarding PC in Turkish Population and Health
Research (TPHR) was evaluated according to the most
qualified health personnel giving this service. When it
is considered that pregnancy ultrasonography is per-
formed by obstetricians, 96.2% of pregnants receiving
PC were examined ultrasonographically; in other
words, 96.2% of pregnants receiving PC were exam-
ined by an obstetrician and 73.4% of them received PC
for four or more times.[6] In a study performed in
Ad›yaman, 93.4% of pregnants were examined by an
obstetrician at least once, and mean examination per
pregnant was reported as 4.4%.[10]

Both in this study, and TPHR and other studies
show that pregnants received sufficient number of PC
from obstetricians. In PC Management Guide, it is
stated that pregnancy should be detected until 14
weeks at the latest, and first PC should be given with-
in this period.[3] In the study, approximately 5 of each
15 pregnants who delivered their babies received their
first PC within 14 weeks. In the study performed in
Karabük city center, 7 of each 10 pregnants who deliv-
ered their babies received their first PC within first 14
weeks.[8] In TPHR 2008, approximately 7 of each 10
pregnants received their first PC within 3 months.[6]

Consequently, when considered according to gesta-
tional week, determining pregnancy within 14 weeks
by family physicians in Istanbul is below the desired
level. This is probably caused by two reasons. The first
reason is that health personnel working at primary care
level in Istanbul are not aware of the significance of
providing PC early and the second reason is that dis-
patch system is not applied properly. As a result, preg-
nants prefer obstetricians for pregnancy examinations
rather than family physician. This preference is clearly
understood that more than 90% of pregnants who
delivered received their PC within 14 weeks from an
obstetrician.

Physical examination, test and consultancy services
that should be given to pregnants have been defined in
the PC Management Guide. Except height measure-
ment, the Guide requires all parameters asked in the
questionnaire to be done in each PC.[3] In the study, the
level of providing parameters defined in the Table 4 to
pregnants by family physicians and family health per-
sonnel increases as gestational week increases. While
measurements of weight and tension of pregnant
among these parameters are above 90%, other param-
eters are at quite low level. Similar findings were
obtained in field studies carried out in Karabük and
Ad›yaman[8,10] The findings are same for the same
parameters in terms of obstetricians. On the other
hand, when compared to TPHR 2008 data where
blood pressure, weight measurement, blood and urine
analyses and USG are evaluated, the level of providing
these services in Istanbul is above the country aver-
age.[6]

In brief, it is hard to say that PC provided in
Istanbul by family physicians and obstetricians is in suf-
ficient quality. The possible reasons are that family
physicians and obstetricians do not have sufficient level
of knowledge about the content of PC Management
Guide and that both physician groups do not aware the
significance of PC even they have sufficient level of
knowledge about PC.

Conclusion
Consequently, PC provided by family physicians and
obstetricians are not at a sufficient level in terms of
gestational week and performing first examination
within 14 weeks, although PC service per pregnant at
primary care level in Istanbul is increased almost 100%
compared to year 2010. On the other hand, pregnants
received sufficient level of PC at secondary and tertiary
care levels. When PC provided both in primary and
secondary care levels are evaluated together, 99.6% of
pregnants received PC. Within this context, it can be
said that the target of providing PC at least once to
98% of all pregnants in the country.[11] in terms of
“2005-2015 National Strategic Action Plan Sexual and
Reproductive Health” has been achieved. However,
PC provided to pregnants in primary, secondary and
tertiary care levels are not in sufficient quality. While
health personnel providing PC gave priority to physi-
cal examination and laboratory analyses, consultancy
and information services were insufficient.
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Within this context; 
1. Studies evaluating knowledge, attitude and behav-

iors of health personnel about PC Management
Guide providing PC service at every level should be
conducted.

2. In accordance with the conclusions of these studies,
required trainings should be provided periodically. 

3. Studies determining the effects of trainings given to
health personnel of public health centers should be
conducted; conclusions should be evaluated and if
required, current PC policy should be revised locally.
The study was carried out over pregnants registered

to family physicians. The possibility of the existence of
pregnants not registered to family physicians is the
most essential limitation of the study.

Conflicts of Interest: No conflicts declared.

References
1. Ak›n A. Türkiye’de ana sa¤l›¤›, aile planlamas› hizmetleri ve

isteyerek düflükler. In: Ak›n A, editor. 1998 Türkiye Nüfus
ve Sa¤l›k Araflt›rmas› ‹leri Analiz Sonuçlar›. Ankara:
Hacettepe Üniversitesi Hastaneleri Bas›mevi; 2002. p. 151-
82. 

2. Hacettepe Üniversitesi Nüfus Etütleri Enstitüsü, ICON-
INSTITUT Public Sector Gmbh ve BNB Dan›flmanl›k
Sa¤l›k Bakanl›¤› Ana Çocuk Sa¤l›¤› ve Aile Planlamas› Genel
Müdürlü¤ü ve Avrupa Komisyonu Türkiye Delegasyonu.

Türkiye Ulusal Anne Ölümleri Çal›flmas›. Ankara:
Hacettepe Üniversitesi; 2005. p. 51-88. 

3. Sa¤l›k Bakanl›¤› Ana Çocuk Sa¤l›¤› Aile Planlamas› Genel
Müdürlü¤ü. Do¤um öncesi bak›m yönetim rehberi. Ankara:
Sa¤l›k Bakanl›¤›; 2009. 

4. Türkiye ‹statistik Kurumu. Türkiye istatistik y›ll›¤›. Ankara:
Türkiye ‹statistik Kurumu; 2011. 

5. Türkiye ‹statistik Kurumu. Göç ‹statistikleri.
www.tuik.gov.tr/VeriBilgi.do?tb_id=38&ust_id=1102 Nisan
2002. 

6. Hacettepe Üniversitesi Nüfus Etütleri Enstitüsü, Sa¤l›k
Bakanl›¤› Ana Çocuk Sa¤l›¤› ve Aile Planlamas› Genel
Müdürlü¤ü, Baflbakanl›k Devlet Planlama Teflkilat›
Müsteflarl›¤› ve TÜB‹TAK. Türkiye Nüfus ve Sa¤l›k
Araflt›rmas›, 2008. Ankara: Hacettepe Üniversitesi; 2009. p.
149-69. 

7. Sa¤l›k Bakanl›¤›. Aile Hekimli¤i Uygulama Yönetmeli¤i.
http://www.saglik.gov.tr/TR/belge/1-0376/aile-hekimligi-
uygulama-yonetmeligi.html17 Ocak 2011 

8. Çatak B, Davas A, Zencir M. Karabük Toplum Sa¤l›¤›
Merkezi bölgesinde do¤um öncesi bak›m hizmetlerinin nice-
lik ve niteli¤i. TAF Preventive Medicine Bulletin
2012;11:153-62. 

9. Sa¤l›k Bakanl›¤›. Sa¤l›k istatistikleri y›ll›¤› 2010. Ankara:
Sa¤l›k Bakanl›¤›; 2011. p. 49-50. 

10. Çatak B. Ad›yaman 2 No’lu Toplum Sa¤l›¤› Merkezi
Bölgesinde 2007 y›l›nda canl› do¤um yapan kad›nlar›n
do¤um öncesi, do¤um ve do¤um sonras› izlemleri.12. Ulusal
Halk Sa¤l›¤› Kongresi Özet Kitab›, Ankara, 21-25 Ekim
2008. 

11. Sa¤l›k Bakanl›¤›. Sa¤l›k sektörü için Ulusal Stratejik Eylem
Plan›. http://sbu.saglik.gov.tr/tusp/turkce/yayinlar/pdf_
dokumanlar/01_USEP.pdf 



Retrospective analysis of stillbirth cases 
in a regional hospital

Muhammet Erdal Sak1, Mehmet S›dd›k Evsen1, Hatice Ender Soydinç1, Sibel Sak2, 
Serdar Baflarano¤lu1, Ahmet Yal›nkaya1

1Department of Obstetrics and Gynecology, Faculty of Medicine, Dicle University, Diyarbak›r, Turkey
2Gynecology and Obstetrics Clinic, Diyarbak›r Obstetrics and Pediatrics Hospital, Diyarbak›r, Turkey 

Introduction

Fetal stillbirth is the state of a newborn after 20 weeks
gestation or at and above 500 g of birth weight display-
ing no vitality indication during after delivery.[1]

Reasons of newborn death can be associated with fetal,
placental and maternal issues. Fetal stillbirth has been

reported as 5/1000. Many reasons such as black race,
increased maternal age, obesity, smoking, previous
stillbirth history, fetal growth restriction, multiple
pregnancy and maternal diseases are risk factors for
stillbirth. It has been reported that fetal stillbirth rate is
reduced in time by increased prenatal diagnostic meth-

Abstract

Objective: To evaluate the stillbirth cases and to determine the
risk factors for our region.   
Methods: Maternal age, parity, gestational weeks before birth,
vaginal and cesarean delivery rates, indications of cesarean section,
detected fetal anomalies and maternal diseases of 308 cases with
diagnosed intra-uterine fetal death were evaluated and compared
with randomly selected 300 live births in our clinic.
Results: In a five-year period, stillbirth rate was 2.02% in 15,203
deliveries. Mean age was 30.6±7.2, prepartum gestational week was
30, 5±5.3 and mean parity was 3.6±3.1 in stillbirths. Pregnancy-
induced hypertensive disorders (19.4%), fetal abnormality rate
(12.9%), and gestational diabetes (2.2%) were significantly high in
stillbirths (p<0.001).
Conclusion: In our study, the most common causes of stillbirths
were pregnancy-induced hypertensive disorders, fetal anomalies
and gestational diabetes. Increasing the protective and preventive
health care in primary and secondary antenatal care centers, and
timely treatment for high-risk pregnancies may contribute to the
reduction of the rate of stillbirths. 

Key words: Stillbirth, antenatal care.

Bir bölge hastanesinde ölü do¤um olgular›n›n
retrospektif analizi
Amaç: Ölü do¤um yapan olgular›n de¤erlendirilmesi, risk faktör-
lerinin bölgemiz için belirlenmesi.
Yöntem: Klini¤imizde intrauterin fetal ölüm tan›s› konup do¤u-
mu gerçekleflen 308 olgu anne yafl›, paritesi, do¤um öncesi gestas-
yonel hafta, vajinal ve sezaryen do¤um oranlar›, sezaryen endikas-
yonlar›, tespit edilen fetal anomaliler, maternal hastal›klar yönün-
den de¤erlendirildi ve random olarak seçilen 300 canl› do¤umla
karfl›laflt›r›ld›.
Bulgular: Befl y›ll›k sürede 15.203 do¤umdan, ölü do¤um oran›
%2.02 olarak saptand›. Ölü do¤umlar›n yafl ortalamas› 30.6±7.2,
prepartum gebelik haftas› 30.5±5.3 ve paritesi 3.6±3.1 olarak bu-
lundu. Gebeli¤in indükledi¤i hipertansif hastal›klar (%19.4), fetal
anomali oran› (%12.9) ve gestasyonel diyabet (%2.2) ölü do¤um-
larda anlaml› flekilde yüksek idi (p<0.001).    
Sonuç: Çal›flmam›zda ölü do¤umlar›n en s›k görülen sebepleri ge-
beli¤in indükledi¤i hipertansif hastal›klar, fetal anomaliler ve ges-
tasyonel diyabet olarak tespit edildi. Antenatal bak›m›n yap›labil-
di¤i primer ve sekonder merkezlerde koruyucu ve önleyici sa¤l›k
hizmetlerinin artt›r›lmas›, yüksek riskli gebeliklerin zaman›nda te-
davisiyle ölü do¤um oran›n›n azalt›lmas›na katk› sa¤lanabilir.   
Anahtar sözcükler: Ölü do¤um, antenatal bak›m.
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ods, early abortion of fetuses with anomaly and
improved antenatal care.[2]

In this study, we aimed to evaluate cases retrospec-
tively who gave labor in our clinic after intrauterine
fetal stillbirth in terms of maternal age, parity, gesta-
tional week, delivery type, cesarean indications, detect-
ed fetal anomalies and maternal diseases.  

Method
Of totally 15,203 deliveries carried out in the
Obstetrics and Gynecology Department of Medical
School of Dicle University within 5 years from May
2006 to 2011, 308 stillbirth cases were evaluated retro-
spectively. Data were obtained from digital records of
hospital automation system, birth records and patient
files.

Totally 308 stillbirth cases (Group 1) and 300 live
birth cases (Group 2) were included into the study.
Both groups were evaluated in terms of maternal age,
gravida, parity, gestational week, hypertensive diseases
seen during pregnancy, delivery type, cesarean indica-
tions, birth weights, and fetal anomalies. Gestational
age was determined by last menstrual period and/or

ultrasonographic evaluation of fetal biometric parame-
ters. Fetal stillbirth was diagnosed by establishing non-
existence of fetal cardiac pulse via ultrasonography
(Voluson 730 Pro, General Electric, Vienna, Austria).
Fetal anomalies were found by prepartum ultrasonog-
raphy and diagnoses of postnatal physical examination
of fetus. Gestational diabetes diagnosis was established
by 100 gram oral glucose tolerance test. Statistical
analysis of data was done by SPSS (Statistical Package
for Social Science, SPSS Inc., Chicago, IL, USA) version
15.0. Chi-square and Mann-Whitney U test were
applied for both groups. P<0.005 was considered as
statistically significant.

Results
Totally 308 stillbirth cases were found in 15,203 deliv-
eries in five years at Obstetrics and Gynecology
Department of Medical School of Dicle University.
During this period, stillbirth rate was found as 2.02%.
Demographic data of patients who had stillbirth
(Group 1) and control group patients (Group 2) are
shown in Table 1. No significant difference was
observed between two groups in terms of mean age
(p>0.05).

Table 2. Hypertensive diseases, fetal anomaly, gestational diabetes and cesarean delivery rates.

Group 1 Group 2 p 

Gestational hypertensive diseases 19.4% 9.0% <0.001

Fetal anomaly 12.9% 2.0% <0.001

Gestational diabetes 2.2% 0.6% <0,05

Cesarean rates 41.2% 58.8% <0.001

Table 1. Demographic data of patients in Group 1 and ve Group 2.

Group 1 Group 2 
(mean ± SD) (mean ± SD) p

Age 30.6±7.2 29.9±7.0 >0.05

Gravida 5.2±3.5 3.7±3.0 <0.001

Parite 3.6±3.1 2.4±2.8 <0.001

Abort 0.62±1.1 0.31±0.8 <0.001

Live 3.6±3.2 2.4±2.8 <0.001

Gestational week 30.5±5.3 34.1±5.4 <0.05

Newborn weight (gram)  1685.4±991.8 2179.7±1023.3 <0.001
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Pregnancy, abortus and living child number in
intrauterine fetal death cases were observed statistical
significant compared to control group (p<0.001).
Hypertensive diseases, deliveries with fetal anomaly
and gestational diabetes were significantly high in the
cases of Group 1 while cesarean numbers were signifi-
cantly high in Group 2 (Table 2). Hypertensive dis-
eases were 19.48% and 9% in Group 1 and Group 2
cases, respectively (p<0.001).

Fetal anomaly frequency was 13% in patient group
and 2% in Group 2 cases (p<0.001) and it was statisti-
cally significant. Most frequently observed fetal anom-

alies in Group 1 cases were hydrocephaly and anen-
cephaly, respectively (Table 3).

Cesarean rate was higher in Group 2 cases
(p<0.001). The most frequent cesarean indications in
Group 1 cases were previous cesarean underwent, abla-
tio placenta, dystocia and uterus rupture (Table 4).

Discussion
Fetal stillbirth is the state of a newborn after 20 weeks
gestation or at and above 500 g of birth weight display-
ing no vitality indication during after delivery.[1] Fetal
deaths may be associated with maternal, placental and

Table 3. Fetal anomalies and their rates seen in Group 1 cases.

Fetal anomalies n % 

Hydrocephaly 9 22.5

Anencephaly 7 17.5

Immune hydrops 6 15

Non-immune hydrops 4 10

Hydrocephaly and meningomyelocele 3 7.5

Cleft palate-lip 2 5

Gastroschisis 2 5

Anencephaly and spina bifida 2 5

Omphalocele and spina bifida 2 5

Hydrocephaly ve hand-foot deformity 2 5

Hydrocephaly and spina bifida-pes equinovarus 1 2.5

Single umbilical artery 1 2.5

Table 4. Cesarean indications of Group 1.

Cesarean indications n % 

Previous cesarean history 26 30.9

Ablatio placenta 25 29.7

Dystocia 9 10.7

Uterus rupture 9 10.7

Macrosomia 8 9.6

Placenta previa totalis 2 2.4

Foot presentation 1 1.2

Breech presentation 1 1.2

Transverse presentation 1 1.2

HELLP 1 1.2

Severe preeclampsia 1 1.2
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fetal reasons.[3] In our study, stillbirth rate was found as
2.02% which is higher than those reported in the liter-
ature. The reason for high rate can be explained by
considering that our hospital is a reference center for
Southeastern Anatolia region. For maternal factors,
Fretts et al. reported that advanced maternal age is a
risk factor independent from stillbirth history.[4] Luna
et al. stated that maternal age is not a risk factor.[5] In
our study, there was no significant difference between
mean maternal age and the group having live birth.

In a study performed by Öndero¤lu et al., it was
reported that 326 of 513 pregnants who had stillbirth
were multipara and gestational week was significantly
lower in the stillbirth group than those having live
birth.[6] In our study, gestational week was lower in
stillbirth group. Losing fetus at early weeks due to fetal
anomalies, pregnancy-induced hypertensive diseases,
and complications related with gestational diabetes
may explain this outcome.

Kale et al. conducted a ten-year retrospective study
in 2005 and they found significant difference between
newborn weights.[7] In our study, significantly low new-
born weights in stillbirths may be interpreted that fetus
is lost at early weeks due to accompanying anomalies
and diseases and therefore birth weight is low.
Increased body mass index (BMI) and smoking increas-
es the risk in terms of stillbirth. Carbohydrate intoler-
ance increases stillbirth risk in gestational diabetic
patients.[8,9] In our study, gestational diabetes cases were
significantly high in stillbirth group compared to con-
trol group.

Congenital anomalies among fetal causes are signif-
icant when evaluating stillbirth etiology. Faye-
Peterson et al. reported that one third of stillbirths is
caused by fetal structural anomalies and among them,
neural tube defects (NTD), hydrops, isolated hydro-
cephaly and complex congenital cardiac diseases were
the frequent ones.[10] In the study performed by Pauli
and Reiser, it was reported that the most of the still-
births due to fetal reasons had a major malformation
that may cause a fetal death.[11] On the contrary,
Copper et al. found in their work that malformations
(prenatally) without fetal autopsy information was only
5.6%.[12] In the study performed by Kale et al., fetal
anomaly rate was found as 12.12%. This rate is consis-
tent with the rate (12.99%) that we found in our
study.[7] In our study, neural tube defects were the most
frequently observed structural anomalies (55%).
Madazl› et al. reported anencephaly as the most fre-

quent anomaly type among NTD.[13] In our study,
hydrocephaly was the most frequent fetal anomaly.

Gürel et al. examined 51 stillbirth cases in their
studies and they reported hypertensive diseases
(preeclampsia-eclampsia) as the most frequent rea-
son.[14] Hypertensive diseases associated with pregnan-
cy was found as the most frequent reason in stillbirth
etiology. Stillbirth due to ablatio placenta is 14%.
Totally 50% of these cases develop pregnancy-induced
hypertension.[4] In our study, cesarean rate is lower in
the stillbirth cases compared to the control group
while the ablatio placenta is among the most frequent
cesarean indication reasons. 

Conclusion
Consequently, pregnancy-induced hypertensive dis-
eases, fetal anomalies and gestational diabetes were
found as the most frequent reasons for stillbirths in our
study. As our center is the reference hospital in the
region, stillbirth rates in our study are higher than
national average and those reported in the literature.
Also patients in our region do not visit our center for
antenatal follow-up; when such problems are resolved,
stillbirth rate will be decreased in our region.
Increasing protective and preventive healthcare servic-
es in primary and secondary center where antenatal
care is available, and timely treatment of high-risk
pregnancies may contribute to decrease stillbirth rate. 

Conflicts of Interest: No conflicts declared.
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Abstract

Objective: To determine whether concentrations of oxidative
stress markers of amniotic fluid are different in healthy pregnant
women from pregnant women with either preeclampsia or
preterm birth before 34 weeks gestation.  
Methods: This was a retrospective cohort study consisting of con-
secutive 182 pregnant women with singleton gestations undergoing
midtrimester amniocentesis for clinical indications (advanced
maternal age, abnormal screening tests for trisomies or maternal
request) in ‹nonü University, Turgut Özal Research Center
between April 2011 and May 2012. Patients were invited to donate
amniotic fluid for research purposes. The pregnancy outcome was
collected by reviewing the charts of hospital or by contacting the
patients. Exclusion criteria from the study were: (i) incomplete data
about the outcome of pregnancy, (ii) confirmed fetal abnormalities
or chromosomal abnormalities, (iii) presence of intrauterine infec-
tion, (iv) maternal systemic diseases such as chronic hypertension or
diagnosis of gestational diabetes mellitus. Amniotic fluid samples
were obtained by transabdominal amniocentesis and 4-5 mL was
collected for research purposes. Amniotic fluid samples were stored
at -80°C for the future analysis. Diagnosis of preeclampsia was made
according to the criteria of International Society for the Study of
Hypertension in Pregnancy. 
Results: The mean amniotic fluid concentrations of SOD, ADA,
MPO, XO and MDA were not different in the preeclamptic group
from the control group. Further, the mean concentrations of
SOD, ADA, MPO, XO and MDA in the preterm group were also
similar to those in the normal healthy pregnant women.
Conclusion: The oxidative stress markers appear not to be differ-
ent among the groups. The relation of preterm birth and
preeclampsia with oxidative stress and its implication in amniotic
environment need to be addressed in further studies. 
Key words: Oxidative stress, preeclampsia, preterm birth, amni-
otic fluid.

‹kinci trimesterde amniyotik s›v›da oksidatif stres
belirteçlerinin düzeyleri ile preeklampsi geliflimi ve
erken do¤um aras›ndaki iliflkinin araflt›r›lmas›
Amaç: Oksidatif stres belirteçlerinin amniyon s›v›s›ndaki konsan-
trasyonlar›n›n sa¤l›kl› gebeler ile preeklampsi veya 34 haftadan ön-
ce erken do¤um komplikasyonu geliflen gebeler aras›nda karfl›lafl-
t›rmak.
Yöntem: Bu çal›flma Nisan 2011 ve May›s 2012 tarihleri aras›nda
‹nönü Üniversitesi Turgut Özal Araflt›rma Merkezi’nde klinik endi-
kasyonu (ilerlemifl anne yafl›, trizomiler için anormal görüntüleme
testleri veya anne iste¤i) olan gebelere midtrimester amniyosentez
yap›ld›. Tekiz gebeli¤i olan toplam 182 kad›n› içeren retrospektif bir
kohort çal›flmas› olan bu çal›flmada hastalar, araflt›rma amaçl› olarak
amniyotik s›v› ba¤›fllamaya davet edildiler. Gebelik sonucu, hastane
dosyalar›ndan veya hastalara telefon ile ulaflarak topland›. Çal›flma
d›fl›nda kalma kriterleri; (i) gebeli¤in sonucu hakk›nda eksik veri, (ii)
fetal veya kromozomal anomaliler, (iii) intrauterin enfeksiyon varl›-
¤›, (iv) kronik hipertansiyon gibi maternal sistemik hastal›klar veya
gestasyonel diabet geliflmesi idi. Amniyotik s›v› örnekleri ultraso-
nografi eflli¤inde transabdominal yolla al›nd› ve araflt›rma amac›yla
4-5 mL topland› ve analiz için -80°C’de sakland›. Preeklampsi tan›-
s›, “International Society for the Study of Hypertension in Preg-
nancy” kriterlerine göre yap›ld›. 
Bulgular: SOD, ADA, MPO, XO ve MDA’n›n ortalama amniyo-
tik s›v› konsantrasyonlar› preeklamptik grupta kontrol grubuna
göre farkl› de¤ildi. Buna ek olarak, SOD, ADA, MPO, XO ve
MDA’n›n ortalama konsantrasyonlar› erken do¤um grubunda da
normal sa¤l›kl› gebe kad›nlarla benzer olarak bulundu.  
Sonuç: Oksidatif stres belirteçleri gruplar aras›nda farkl› bulun-
mad›. Erken do¤um ve preeklampsi ile oksidatif stresin amniyotik
çevredeki etkisi, baflka çal›flmalarla incelenmelidir.   

Anahtar sözcükler: Oksidatif stres, preeklampsi, erken do¤um,
amniyotik s›v›.

Correspondence: Ebru Çelik, MD. ‹nönü Üniversitesi 
Turgut Özal T›p Merkezi, Malatya, Turkey.
e-mail: ecelik05@googlemail.com

Received: October 18, 2012; Accepted: December 13, 2012

©2012 Perinatal Medicine Foundation

Available online at:
www.perinataljournal.com/20120203002

doi:10.2399/prn.12.0203002
QR (Quick Response) Code:

Research Article

Perinatal Journal 2012;20(3):140-145

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	



Volume 20 | Issue 3 | December 2012

Investigation of the relationship between levels of oxidative stress markers in the second trimester amniotic fluid 

141

Introduction
Oxidative stress plays a key role in the pathophysiolo-
gy of placenta-related disorders, particularly
preeclampsia (PE) and premature delivery.[1] Pre-
eclampsia, which is associated with an increased prena-
tal and maternal mortality and morbidity, occurs in
about 2% of pregnancies.[2,3] Even though the patho-
genesis of pre-eclampsia has still been unclear, defec-
tive antioxidant activity may damage vascular endothe-
lium and result in clinical symptoms of preeclampsia
(4). Increased levels of oxidative stress and low levels of
water-soluble and fat-soluble antioxidants in the plas-
ma have been demonstrated in pregnancy disorders
such as preeclampsia and preterm birth.[5,6] In preterm
birth, oxidative stress is asserted to cause impairment
of collagen through increased reactive oxygen species
or antioxidant depletion.[7] Growing evidence suggests
that oxidative stress is involved in the pathogenesis of
pregnancy disorders associated with placental
ischemia, responsible for abnormal placentation.[8,9]

The purpose of this study was to compare the
degree of oxidative stress in normal pregnancies and in

pregnancies complicated with pre-eclampsia and pre-
mature births before 34 weeks gestation. We measured
antioxidant enzyme activity (superoxide dismutase,
adenosine deaminase, myeloperoxidase and xanthine
oxide) and free radicals (malondialdehyde). We aimed
to potentially determine pregnant women at risk of
obstetric complications through the assessment of
oxidative stress.

Methods
This was a retrospective cohort study consisting of
consecutive 182 pregnant women with singleton gesta-
tions undergoing midtrimester amniocentesis for clin-
ical indications (advanced maternal age, abnormal
screening tests for trisomies or maternal request) in
‹nonü University, Turgut Özal Medical Centre
between April 2011 and May 2012. The follow-up
chart of participants was presented in Fig. 1.

Patients were invited to donate amniotic fluid for
research purposes. The pregnancy outcome was col-
lected by reviewing the charts of hospital or by con-

Patient record flow scheme

182 patients applied for amniocentesis

Gestational result was
not reached (n=44)

Those accepted to participate to the study (n=141)

97 pregnants were suitable for the study

Normal healthy pregnants (n=71) Preterm birth (n=15) Preeclampsia group (n=11)

Those excluded from the study (n=54)
• Systemic disease (n=12)
• Fetal intrauterine infection and grawth retardation (n=9)
• Fetal chromosomal anomaly (n=7)
• Fetal major defect (n=8)
• Fetal loss before 24 weeks gestation (n=2)
• Unappropriate amniotic fluid (n=16)

Fig. 1. Patient record scheme.
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tacting the patients. The collection of samples and
clinical data was approved by the Institutional Review
Boards of Inonu University (Protocol no: 2012/113,
17/07/2012). Written informed consent forms were
obtained from all patients. Exclusion criteria from the
study were: (i) incomplete data about the outcome of
pregnancy, (ii) confirmed fetal abnormalities or chro-
mosomal abnormalities, (iii) presence of intrauterine
infection, and (iv) maternal systemic diseases such as
chronic hypertension or diagnosis of gestational dia-
betes mellitus.

Amniotic fluid samples were obtained by transab-
dominal amniocentesis and 4-5 mL was collected for
research purposes. Amniotic fluid samples were stored
at -80°C for the future analysis. Diagnosis of PE was
made according to the criteria of International Society
for the Study of Hypertension in Pregnancy.[10] PE is
characterized by systolic blood pressure ≥140 mmHg
and/or diastolic blood pressure ≥90 mmHg on at least
two occasions with 4 hour of intervals developing after
20 weeks gestation in previously normotensive women
with proteinuria of above 300 mg in 24 hours (or at
least two positive readings on dipstick analysis of mid-
stream urine specimens if no available 24-h collection
of urine). Spontaneous delivery was defined as vaginal
delivery without induction of labor or Cesarean section
following spontaneous onset of labor. Although
preterm delivery is classically defined as birth before 37
weeks gestation, we used 34 weeks gestation because
fetal lung maturation is completed at 34 weeks gesta-
tion. 

Biochemical analyses

In order to evaluate the prooxidant–antioxidant bal-
ance, the free radicals production were determined by
measuring of lipid peroxidation (MDA) levels. Assays
were conducted blind to clinical information. The bio-
chemist was blinded to the samples. The amniotic fluid
was extracted with an equal volume of an ethanol/chlo-
roform mixture (5:3, volume per volume [v/v]). After
centrifugation at 5000 x g for 30 min, the clear upper
layer (the ethanol phase) was collected and used in the
SOD activity assay. All preparation procedures were
performed at 4°C. Total (Cu–Zn and Mn) SOD (EC
1.15.1.1) activity was determined according to the
method of Sun.[11] Amniotic fluid adenosine deaminase
(ADA) activity was estimated spectrophotometrically
by the method of Giuisti,[12] which is based on the indi-
rect measurements of the formation ammonia, pro-

duced when ADA acts in excess of adenosine. Xanthine
oxidase (XO) (EC 1.2.3.2) activity was assayed spec-
trophotometrically by the formation of uric acid from
xanthine through the increase in absorbance at 293
nm.[13] One unit of activity was defined as 1 μmol uric
acid formed per minute at 37°C with pH 7.5.
Malondialdehyde level was determined by a method of
Esterbauer and Cheeseman.[14] based on the reaction
with thiobarbituric acid (TBA) at 90-100°C. In the
TBA test reaction, malondialdehyde (MDA) or MDA-
like substances and TBA react with the production of a
pink pigment having an absorption maximum at 532
nm. The reaction was performed at pH 2-3 at 90°C for
15 min. The sample was mixed with two volumes of
cold 10% (w/v) trichloroacetic acid to precipitate pro-
tein. The precipitation was pelleted by centrifugation,
and an aliquot of the supernatant was reacted with an
equal volume of 0.67% (w/v) TBA in a boiling water
bath for 10 min. After cooling, the absorbance was read
at 532 nm. The results were expressed according to a
standard graphic that was prepared on the basis of a
standard solution (1, 1, 3, 3-tetramethoxypropane).

Statistical analysis 

Data distribution was tested using the Kolmogorov-
Smirnov test. Comparison among the outcome groups
was performed using the chi-square test for categorical
variables and Mann-Whitney U tests for continuous
variables. Data were presented as mean and standard
deviation (SD) for continuous variables and as n (%)
for categorical variables. The statistical software pack-
age SPSS 19.0 (SPSS Inc., Chicago, IL, USA) was used
for data analyses. 

Results
The clinical and obstetrical characteristics of women
with uncomplicated pregnancies (control, n=71), pre-
eclampsia (n=15) and premature delivery (n=11) are
displayed in Table 1. As expected, the normal preg-
nant women had a higher mean gestational age and
birth-weight at delivery than preeclamptic group
(p<0.001 and p<0.001, respectively) and preterm group
(p<0.001 and p<0.001, respectively) (Table 1). There
were no significant differences between women with
pregnancy complications and uncomplicated pregnan-
cies regarding to demographic characteristics. The val-
ues of serum ADA, SOD, MDA and XO in women
with pre-eclampsia and with preterm birth were not
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statistically different from the controls (Table 2). The
values of MPO in the pathological pregnancies and in
the preterm labor were also similar to the control
group (p=0.59). 

Discussion
In this study, we have observed similar values of oxida-
tive stress indicators in amniotic fluid samples obtained
at midtrimester in women who subsequently developed
preeclampsia and delivered prematurely compared
with women who delivered without any gestational
complication. Likewise, similar amniotic fluid
myeloperoxidase concentrations were noted in women
with complicated pregnancies and control group. An
uncomplicated pregnancy is a pro-oxidant state, which
is characterized with equilibrium between free antioxi-
dants and oxidative stress. Oxidative stress has been
previously proposed as a mediator of preterm birth, but
biomarkers of oxidative stress have not been noted in
either amniotic fluid of preterm or term pregnancies.

Although there is an imbalance between antioxidant
activity and oxidative stress markers as gestation
advances, antioxidant production decreases when ges-
tation achieves term.[15,16] Therefore, in this study, we
attempted to prove that oxidative stress biomarkers in
amniotic fluid could be an indicator for pathological
pregnancies. However, we observed no differences in
the concentrations of oxidative stress between preg-
nancies developing preeclampsia and resulting with
preterm birth and uncomplicated pregnancies.

It has been demonstrated that antioxidants can be
measured in the amniotic fluid, but in much lower con-
centrations compared to serum.[17] The explanation of
the discrepancy of our findings with the previous stud-
ies may be that we did not evaluate the serum concen-
trations of antioxidants. Several studies have noted the
association of maternal oxidative stress biomarkers at
the early pregnancy with pregnancy complications. A
study on longitudinal analysis serum samples obtained
from 18-22 weeks gestation until birth of baby at 4
week intervals has demonstrated a trend tending to

Table 1. Comparison of clinical and obstetric characteristics between study groups developing gestational complications and
the control group.

Preeclampsia group Uncomplicated pregnancies Preterm delivery
(n=11) (n=71) (n=15)

Maternal age 33.18±5.36 32.66±5.69 35.07±2.58

Nulliparity 7 (63.6%) 21 (29.6%) 2 (13.3%)

Gestational age at amniocentesis (weeks) 18.55±1.21 18.30±1.21 18.75±1.29

Gestational age at delivery (weeks) 32.36±3.20 37.85±1.70 30.47±2.59

Birth-weight (g) 1959.55±836.96 3114.30±461.30 1680.73±562.38

Male neonates 6 (54.5%) 33 (46.5%) 7 (46.7%)

Table 2. Comparison of the oxidative stress biomarkers among the study and control groups.

Oxidative stress  Preeclampsia Preterm Birth Controls
biomarkers (n=11) (n=15) (n=71) P1 P2

MPO (mU/g protein) 12.57±6.36 11.14±2.89 12.92 ±8.22 0.77 0.85

SOD (U/mg protein) 0.29±0.18 0.33±0.28 0.28±0.17 0.91 0.80

XO (U/g protein) 0.96±0.59 0.85±0.55 1.07±0.73 0.95 0.64

ADA (U/g protein) 0.09±0.09 0.07±0.10 0.05±0.035 0.34 0.39

MDA (nmol/g protein) 0.49±0.42 0.52±0.40 0.43±0.38 0.65 0.82

Measurements of various oxidative stress markers, including amniotic fluid SOD, MPO, XO, ADA and MDA activity at 16 to 21 weeks gestation in
women who developed subsequent pregnancy complications and those with uncomplicated pregnancies. The values are represented as mean and
standard deviation. P1 value was presented for comparison between women with uncomplicated pregnancies and those with preeclampsia. P2 val-
ues were presented for comparison between women with uncomplicated pregnancies and those with preterm birth.
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increase concentrations of oxidative stress markers in
pregnancies complicated with preeclampsia.[17]

A recent meta-analysis has reported that serum
concentrations of MDA, an end-product of lipid per-
oxidation, were significantly higher in pregnancies
complicated with preeclampsia when compared to
those in normal pregnancies.[18] However, Bogavac et
al. found contradicting results that MDA levels were
low in amniotic fluid of women with preeclampsia.[19]

We noted concentrations of MDA and XOD in
women with complicated pregnancies were similar to
those with normal pregnancies, which is not in corre-
lation with alteration of oxidative stress in the pregnan-
cies with preeclampsia.[18,19] Additionally, levels of SOD,
intracellular enzyme of antioxidative defense, remain
alike in the women with complicated pregnancies,
which is in agreement with the previous study.[19,20] The
concentrations of ADA, which is present in all human
tissue and regarded as a cellular inflammatory indica-
tor, were previously detected higher in plasma of
women with preeclampsia than normal healthy preg-
nancies.[21] However, our result again was not in accor-
dance with published literature data. The explanation
of this discrepancy may be that we did not measure
plasma levels of ADA and the gestational week of sam-
ple collection was different from the previous study.

Oxidative stress has been suggested to be one of the
main pathological processes involved in the preterm
premature rupture of membrane (PPROM). The asso-
ciation of endogenous antioxidant status with prema-
ture rupture of membrane was studied. The plasma
levels of MDA were found to be higher, and SOD and
GSH were lower in women with PPROM than those
in healthy subjects.[22] There were, however, a conflict-
ing results reported by Hsieh et al. that there were no
differences in the plasma levels of SOD activity
between women with uncomplicated pregnancies and
those who delivered prematurely.[20] We also found that
the levels of antioxidants and lipid peroxidation in the
premature birth group were similar to those in the
healthy control group, which is in line with the previ-
ous data.

There are some limitations in the current study.
First, in this study, we recruited participants at 19 to 21
weeks gestation when they were screened for preterm
birth. It is arguable that this timing of examination
would be early for investigating the pathophysiology of
preterm birth. Second, we did not assess the placentas.

However, all amniotic fluid had been collected in this
hospital, but the majority of study population did not
deliver in the same institution and as a consequence, it
was not possible to obtain an adequate number of pla-
centas for investigating the role of oxidative stress in
the underlying pathology of complicated pregnancy.
Third limitation is a relatively small number of
patients. The lack of these statistically significant find-
ings between study and control groups for a relatively
common finding raises possibility that the result
occurred due to a Type I (alpha) error. Further, the
study was underpowered (<80%) to detect a difference
in oxidative stress biomarkers, as having 11 and 15
patients in the study groups.  

Conclusion
In summary, we did not find any differences in oxida-
tive stress biomarkers between women with uncompli-
cated pregnancies and those who subsequently devel-
oped pregnancy complications. This study may suggest
that the oxidative stress markers appears not to have
early impact on the development of pregnancy related
complications, but considering our findings, it is diffi-
cult to state the implication of high oxidative stress on
the pathogenesis of pregnancy related complications.
Nevertheless, future studies are required to examine
whether biomarkers of oxidative stress in amniotic
fluid can be used as a screening to determine pregnant
women at a high risk for those complications.
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Ovarian cyst rupture during real-time transvaginal
Doppler ultrasonography

Mekin Sezik     
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Introduction
In acute pelvic pain cases, transvaginal ultrasonography
(TV-USG) becomes the most essential and practical
examination method. TV-USG also has a special
importance in differential diagnosis of gynecologic and
other etiologies of women who refer to clinics for
pelvic pain.[1] TV-USG is also required for distinguish-
ing normal intrauterine pregnancies from cases such as
abort or ectopic pregnancy. Becoming widespread and
portable of ultrasonography devices and decrease of
costs makes TV-USG a standard for the examination
of pelvic pain especially of women who are sexually
active.[2]

Usually, Doppler is a routine option offered in ultra-
sonography devices released to the market especially
during the last decade. Sonographic color Doppler prac-
tices also can be used for differential diagnosis of differ-
ent pelvic pathologies. For example, hemorrhagic cor-
pus luteum cysts that may cause pelvic pain are revealed
by peripheral Doppler blood flow with low vascular
resistance.[3,4] This typical “fire circle” view mostly helps
to establish diagnosis. Therefore, using color Doppler
during TV-USG –at least in some cases– is expected to
increase diagnostic precision.

In this study, we presented a “simple” ovarian cyst
rupture during TV-USG in a women referred to us for
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Abstract

Objective: To present a case of ovarian cyst rupture during trans-
vaginal Doppler ultrasound examination.

Case: A 46-year-old woman with abdominal pain referring to
right groin was evaluated with abdominal ultrasonography and
presented at our clinic due to a hypoechoic, nonseptated ovarian
cyst with regular borders of approximately 7 cm in diameter.
Following abrupt and intense pelvic pain starting with the trans-
vaginal scan, the color Doppler revealed high velocity and irregu-
lar flow from the posterior cervicouterine wall toward the Pouch
of Douglas; then, the patient’s pain rapidly regressed.  

Conclusion: To the best of our knowledge, this is the first report
revealing real-time spontaneous rupture of a “simple” ovarian cyst
during Doppler sonography.

Key words: Ovarian cyst rupture, Doppler ultrasonography.

Gerçek zamanl› transvajinal Doppler ultrasonografi
esnas›nda over kist rüptürü
Amaç: Transvajinal Doppler ultrasonografik muayene s›ras›nda
gerçekleflen over kist rüptürünün sunulmas›. 

Olgu: Sa¤ kas›¤›na vuran kar›n a¤r›s› nedeni ile abdominal ultra-
sonografi ile de¤erlendirilen 46 yafl›ndaki kad›n hastada yaklafl›k 7
cm pelvik çap›nda düzgün cidarl›, hipoekoik, septas›z over kisti
saptanmas› üzerine klini¤imize sevk edilmiflti. Transvajinal ultra-
sonografi bafllang›c›nda, ani ve keskin a¤r› ile servikouterin arka
duvardan Douglas bofllu¤una do¤ru h›zl› ve düzensiz Doppler
ak›m saptand›; sonras›nda, hastan›n a¤r›s› h›zla geriledi.  

Sonuç: Ulaflabildi¤imiz kadar› ile “basit” over kistinin spontane
rüptürü ilk kez gerçek zamanl› olarak, Doppler ultrasonografi ile
kay›t alt›na al›nm›fl olmaktad›r. 

Anahtar sözcükler: Over kist rüptürü, Doppler ultrasonografi.
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acute pelvic pain. Color Doppler diagnoses during
ultrasonographic examination were also recorded. As
far as we accessed through ULAKB‹M Turkish
Medicine Index, PubMed, Scopus and Google
Academic Internet database, there is no record about
real-time display of ovarian cyst rupture. Based on our
case report, we have discussed up-to-date data on ovar-
ian cyst ruptures. 

Case Report
A 46-year-old woman (gravida 3, para 2) referred to
the emergency service of our hospital due to bottom
quadrant pain referring to right groin on 22nd day of
menstrual cycle. In her transabdominal ultrasonogra-
phy, 68x72 mm cystic mass defined as “simple” was
found on right adnexal area which had regular borders,
in hypoechoic appearance and was nonseptated. Then,
consultation was requested from the Department of
Obstetrics and Gynecology.

There were 2 normal vaginal deliveries without any
complication in the anamnesis of the patient, it was
stated that her menarche age was 15 and her menstru-
al periods were regular (lasting for 5 days with 27 days
of intervals). There was no significant characteristic or
surgery in obstetric and gynecologic anamnesis of the
patient. Full blood count, routine blood biochemistry
values and full urine examination parameters of patient

during admittance were found within normal ranges.
Serum beta-hCG (human chorionic gonadotrophin)
value was 3 mIU/mL (values below 10 mIU/mL were
negative). The patient did not mention about any aller-
gy history.

First, TV-USG examination was planned due to
the consultation reason. In TV-USG examination (5-8
mHz multi-frequency vaginal probe, Voluson Expert,
GE Healthcare, Zipf, Austria), hypoechoic ovarian cyst
which was 7 cm in diameter was found in right adnex-
al area. Then, color Doppler ultrasonographic exami-
nation was performed. However, in the meantime, an
abrupt and intense pelvic pain developed. Transvaginal
Doppler sonography revealed a rapid and irregular
flow from the posterior cervicouterine wall towards the
Pouch of Douglas (Fig. 1). Secondary “aliasing” arti-
facts appeared during turbulence with high velocity
(Fig. 2). When rupture cyst content was discharged, an
effusion view appeared gradually within the Pouch of
Douglas which did not exist in the beginning of the
examination (Fig. 3). One minute later, intense pain of
the patient started to regress. In the meantime, it was
found that Doppler flow stopped completely. At this
stage, both adnexal areas seemed normal in transvagi-
nal imaging; cystic mass in the ovary disappeared and
there was apparent fluid echogenicity in the Pouch of
Douglas.

Fig. 1. Fluid substance begins to discharge into the pouch of Dou-
glas rapidly when cyst rupture occurs. Arrow: posterior wall
of uterus.

Fig. 2. When cyst content continues to discharge, aliasing artifacts
associated with turbulence flow appear (arrows).
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The patient was hospitalized in the Department of
Obstetrics and Gynecology by the diagnosis of “ovari-
an cyst rupture”. Her pulse, blood pressure and hema-
tocrit follow-ups were carried out once in every six
hours. The patient was discharged with full recovery
after 48 hours when it was observed that her clinical
and laboratory findings stable. In the check performed
four weeks later, she had normal pelvic and transvagi-
nal ultrasonographic findings.

Discussion
The term “ovarian cyst accidents” is used for bleeding
(hemorrhagic) ovarian cysts, ovary torsion, and cyst
rupture.[5] These “accidents” are seen frequently in
clinics. Also, “simple” ovarian cysts are frequently seen
especially during perimenopausal period. In a relative-
ly recent autopsy study, this rate was found as 18% in
postmenopausal period;[6] ovarian cyst was found
approximately in 7% of asymptomatic women between
25 and 40 years old during transvaginal ultrasono-
graphic examination.[7] In another series where gyneco-

logic acute abdomen cases were evaluated, it was
reported at approximately 22% of applications had at
least one ovarian cyst at or above 5 cm in size.[8]

Ovarian cystic formations with thin wall which are
observed as unilocular, relatively anechoic or hypoe-
choic, and do not include septation or papillary struc-
ture are called “simple ovarian cyst”. Most of them
consist of  anovulatory –and therefore not regressing–
ovarian follicles which cannot perform oocyte disposal
in menstrual cycle.[9] Mostly, follicles over 25-30 mm in
diameter are referred as “cyst”.[10] Sometimes, serous or
mucinous ovarian cystadenomas are also may be seen
as “simple cyst” as defined above. It is known that
spontaneous rupture develops in some “simple” ovari-
an cysts. In such cases, abrupt inferior abdominal pain
and frequently nausea or vomiting is seen. In our case,
nausea or vomiting was not accompanying to intense
pain which disturbing the patient noticeably. Actually,
beginning characteristics of the pain may be significant
for distinguishing ovarian cyst rupture and ovarian tor-
sion cases: while rupture pain is abrupt and mostly
intense, secondary torsion pain is generally gradual.[5]

In ovarian cyst ruptures (unless no bleeding), it
should be expected that severe clinical picture during
rupture rapidly regress, and most patients do not have
any clinical findings except mild peritonism. However,
since preshock findings may appear lately in especially
a health woman, it is recommended to follow-up diag-
noses such as tachycardia and orthostatic hypoten-
sion.[5] We planned hospitalization in our case and fol-
lowed-up her vital findings closely; also we evaluated
whether there was any reduce in her hematocrit values.

Although major persisting follicle cysts are respon-
sible for most of the ruptures, benign cystadenomas
also may be ruptured. It is believed that the long-term
effects of serous cyst ruptures are negligible.[5] Even
though mucinous ovarian cyst ruptures are associated
with “pseudomyxoma peritonei”, it is agreed that they
are secondary to appendix associated mucinous epithe-
lial tumors.[11] Consequently, short-long term progno-
sis after “simple” cyst ruptures seems good. It is not
known whether repeating abdominal physical examina-
tions or transvaginal ultrasonography increases rupture
risk or not. It is known that functional ovarian cysts
sometimes cause secondary rupture during excessive
physical activity.[12] However, there is no prospective
data presenting this association.

Fig. 3. The increased fluid amount in the pouch of Douglas (mar-
gins are shown by arrows) is remarkable when current flow
slows down. Triangle arrow head: posterior wall of uterus.
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In the emergency medicine literature, ovarian cyst
ruptures following blunt abdominal trauma have been
defined. In one case, severe intraabdominal bleeding
secondary to ovarian dermoid tumor rupture was
developed after car accident.[13] In a recent case report,
diagnoses of positive peritoneal lavage secondary to
“simple” ovarian cyst rupture were defined which were
also confirmed histopathologically in a 49-year-old
postmenopausal woman who was passed over by a trac-
tor wheel.[14] In another article, an ovarian dermoid
tumor case approximately 8 cm in diameter and had
spontaneous rupture during labor was given.[15] These
findings show that severe blunt abdominal trauma and
even labor may cause cyst ruptures. However, the case
that abdominal examination even aggressively, or
transvaginal probes may trigger rupture is only based
on assumptions.

In our current case, it can be thought that cyst rup-
ture appearing during sonographic examination is only
a coincidence.  We could not find any other case report
which displayed ovarian cyst rupture by real-time
ultrasonography despite comprehensive literature and
internet search. Probably, detailed display of this case
by Doppler technique has been recorded for the first
time by us. During rupture, we found that fluid cyst
content reaching high velocity enough to create alias-
ing was accumulated in posterior “cul-de-sac” also by
the effect of gravity. This explains clinical picture
appearing with abrupt pain in ovarian cyst ruptures. 

Conclusion
Consequently, findings in the current case show that in
the rupture of “simple” ovarian cysts, cyst fluid may
flow into pelvic cavity in a short time and possible peri-
toneal irritation may cause abrupt and intense but tem-
porary pain.
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Agenesis of ductus venosus: a case report
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Introduction
Circulation system in fetal life is different than postna-
tal circulation by 3 shunts included. These are ductus
venosus, foramen ovale and ductus arteriosus. During
embryonal development period, while right umbilical
vein regresses, an area of left umbilical vein from
entrance point into abdomen to inferior vena cava
endures and is named as ductus venosus. Ductus veno-
sus is the shunt responsible for carrying blood, which
has with high oxygen saturation carried by umbilical
vein, into inferior vena cava. Blood transferred to infe-
rior vena cava by this shunt is carried on left dorsal part
and reaches right atrium.

The development appeared in ultrasonography
technique helped to understand anatomy and anom-

alies of fetal venous system better.[1] Ductus venosus
agenesis is a rare fetal vascular anomaly. Its prevalence
is reported as 1/2500 according to screening programs
performed between 11 and 14 gestational weeks.[2] In
this report, ductus venosus agenesis case accompanying
other congenital anomalies found in a pregnant
referred due to abnormal second trimester screening
test has been discussed.  

Case Report
A 27-year-old patient with second pregnancy who had
no obstetric and medical risk factor and referred for
urinary anomaly suspect was evaluated. In the second
trimester screening test of the patient, the risk for neu-
ral tube defect was calculated as 1/50 and alpha-feto
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Abstract
Objective: Agenesis of ductus venosus is a rare vascular abnormal-
ity. We report a of case ductus venosus agenesis, with multiple
abnormalities. 

Case: Atrioventricular septal defect, right multicystic dysplastic
kidney, rocker bottom foot, and single umbilical artery were
detected in the anatomic evaluation. It was found that ductus
venosus did not exist and umbilical vein was opening directly to
right atrium. Karyotype result was reported as normal constitu-
tional karyotype and the pregnancy of the case was terminated due
to multiple congenital anomalies.   

Conclusion: Coincidental fetal abnormalities determine progno-
sis of ductal agenesis.

Key words: Ductus venosus, agenesis, extrahepatic drainage.

Ductus venosus agenezisi: Olgu sunumu
Amaç: Ductus venosus agenezisi nadir bir fetal vasküler anomali-
dir. Bu olgu sunumunda, multiple anomalilerle beraber olan duc-
tus venosus agenezisi olgusunu bildirdik.  

Olgu: Yap›lan anatomik de¤erlendirmede atrioventriküler septal
defekt, sa¤ multikistik displastik böbrek ve ayaklarda rocker bot-
tom foot, tek umbilikal arter saptand›. Ductus venosus’un olmad›-
¤› umbilikal venin direkt sa¤ atriyuma aç›ld›¤› gözlendi. Karyotip
sonucu normal konstitüsyonel karyotip olarak raporlanan olgunun
gebeli¤i multiple konjenital anomaliler nedeniyle sonland›r›ld›.  

Sonuç: Ductus venosus agenezisi vakalar›nda, efllik eden fetal ano-
malilerin varl›¤› prognozu belirlemektedir.

Anahtar sözcükler: Ductus venosus, agenezis, ekstrahepatik dre-
naj.
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protein MoM was reported as 3.21. In the prenatal
evaluation of the patient performed when she was
pregnant for 19 weeks and 2 days according to her last
menstrual period, atrioventricular septal defect, right
multicystic dysplastic kidney, rocker bottom foot
deformity on foot, and single umbilical artery were
detected in fetus of which biometric measurements
were consistent with 18 weeks and 5 days. It was
observed that ductus venosus did not exist and umbili-
cal vein was directly opened to right atrium by display-
ing extrahepatic drainage (Figs. 1 and 2). Genetic
amniocentesis was done to the patient due to these
diagnoses.

Karyotype result was reported as normal constitu-
tional karyotype. Due to the existing multiple congen-
ital anomalies, termination of pregnancy was recom-
mended to the patient. Upon the acceptance of the
patient, the pregnancy was terminated at 22 gestation-
al weeks. Postmortem examination was not done since
the patient did not accept.

Discussion
Ductus venosus is an anatomic shunt in intrauterine
life providing connection between umbilical vein and
inferior vena cava. It turns into ligamentum venosum
after delivery. In the existence of ductus venosus,

umbilical vein may be opened directly into intrahepat-
ic left portal vein, iliac vein, inferior vena cava, and
right atrium.[3] It was reported that progressive cardiac
decompensation and hydrops fetalis are seen much
more in extrahepatic insertions (right atrium, vena cava
inferior etc.) of ductus venosus.[3,5]

Shen et al.[6] reported that in ductus venosus agene-
sis cases where extrahepatic drainage is seen, portal sys-
tem is developed if shunt diameter is small and portal
system is not developed if shunt is has a diameter same
with or wider than umbilical vein. Non-existence of
ductus venosus may be accompanied with hydrops, car-
diac, (ASD, VSD, major vascular transposition, right
ventricle with dual outlet, non-existence of inferior
vena cava, pulmonary arterial anomalies), renal anom-
alies (hypoplasia, agenesis), cleft palate, hypospadias,
mesomelic karyotype anomalies (Turner, Noonan,
Trisomy 22, other subchromosomal disorders).[3,7-9]

Since associated karyotype anomaly reaches up to 25%
in some series, it can be recommended to carry out
karyotyping in cases with ductus venosus agenesis.[10]

In a series of 22 cases, it was reported by Thomas et
al.[7] that perinatal loss and pregnancy termination rate
was 45% in cases accompanied by structural anomaly,
and it was 75% in cases accompanied by chromosomal
anomaly while survival rate was 100% in isolated cases.

Fig. 1. The course of umbilical vein beginning from the inlet point into abdomen and
direct opening to right atrium.



Perinatal Journal

Dilek TUK, Dilek B

152

Berg et al.[3] reported that prognosis varied according to
intrahepatic or extrahepatic drainage of umbilical vein
and it was worse in those with extrahepatic drainage.
Survival rate was 100% in ductus venosus agenesis cases
where isolated, hydrops and pleural effusion did not
accompanied; otherwise, the rate was reduced to 50%.[7]

In our case, hydrops was not observed; however, accom-
panying cardiac and renal anomalies and existence of
single umbilical artery were consistent with the case
reports and cases series reported in the literature. 

Conclusion
Increasingly examining ductus venosus by ultrasono-
graphic evaluations performed during aneuploidy
screenings between 11 and 14 gestational weeks enabled
to establish ductus venosus agenesis diagnosis more. Yet,
it is a malformation rarely observed. Portal venous sys-
tem should also be evaluated in case of extrahepatic
drainage of umbilical vein as well as full anatomic evalu-
ation and karyotyping in cases diagnosed ductus venosus
agenesis. Existence of hydrops and accompanying
anomalies are major factors determining prognosis.
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Introduction
Diagnosis of isolated fetal ascites during antenatal fol-
low-up is a rare case and it is usually associated with a
pathology. Cardiac, genitourinary, gastrointestinal,
respiratory, metabolic and infectious reasons are given
in the etiology.[1,2] It is reported that the etiology asso-
ciated with the situation is detected in 92% of cases.[3]

Although immune, non-immune hydrops fetalis cases
and their reasons are defined well, diagnosis, treatment
and follow-up of isolated fetal ascites are as case reports
in the literature.

In this case report, we aimed to present according
to the literature the case of isolated fetal ascite which
had spontaneous remission during antenatal follow-up
and to discuss its obstetric management.

Case Report

A 34-year- old patient, who was G3 and P2 and had no
kin marriage and no characteristics in family history
and patient history, was referred to our clinic with the
pre-diagnosis of fetal abdominal ascites from an exter-
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Abstract

Objective: To present spontaneous resolution of isolated fetal
ascites diagnosed at antenatal period. 
Case: A 30-year-old, G3, P2 patient admitted to our perinatology
clinic in 26th week of pregnancy with a diagnosis of severe, isolat-
ed fetal ascites without any other anomalies revealed by ultrasound
examination. The workup for Parvovirus B19, cytomegalovirus,
toxoplasmosis, herpes simplex, rubella, hepatitis A, B, C and infec-
tious markers were negative. Fetal karyotyping was reported as
normal. As the persistence of fetal ascites was seen at 32 and 34
weeks gestation, a complete resolution of the ascites was detected
at 36 weeks’ gestation. A normal 4,200 grams male infant was vagi-
nally delivered at 39 weeks gestation.   
Conclusion: Isolated fetal ascites is a rare ultrasound finding and
diagnosis is to be confirmed with exclusion of related fetal anom-
alies, immunologic and nonimmunologic causes. Parents should
be counseled about other rare concomitant and undetectable
anomalies despite detailed evaluation.
Key words: Isolated fetal ascites, ultrasonography.

Ultrasonografik izlemde spontan remisyona
u¤rayan izole fetal asit olgu sunusu
Amaç: Antenatal dönemde saptanan ve spontan remisyona u¤ra-
yan izole fetal asit olgusunun sunulmas›.
Olgu: Otuz yafl›nda, G3, P2 olan hasta fetal asit tan›s› ile klini¤i-
mize refere edildi. Ultrasonografide 26 hafta ile uyumlu fetal ba-
t›nda izole yayg›n asitin efllik etti¤i, ek anomalinin izlenmedi¤i tek
canl› fetus tespit edildi. Hastan›n Parvovirus B19, sitomegalovirus,
toksoplazmozis, herpes simpleks, rubella, hepatit A, B, C infeksi-
yon belirteçleri negatif saptand›. Karyotiplendirme sonucu normal
olarak bildirildi. Hastan›n takipleri s›ras›nda, 32 ve 34. gebelik haf-
talar›nda fetal asitin ayn› fliddette devam etti¤i, 36. gebelik hafta-
s›nda (2 haftal›k süreçte) fetal asitin tamam›yla spontan redüksiyo-
na u¤rad›¤› kaydedildi. Sa¤l›kl›, 4200 gram erkek bebek 39. gebe-
lik haftas›nda vajinal yolla do¤urtuldu.   
Sonuç: ‹zole fetal asit olgular›n›n gebelik sürecinde nadiren spon-
tan remisyona u¤rayabilece¤i bilinmeli, böyle bir olgunun saptan-
mas› durumunda ileri tetkik ve tedavinin yap›labilece¤i perinatolo-
ji merkezlerine refere edilmesinin önemi unutulmamal›d›r. 
Anahtar sözcükler: ‹zole fetal asit, ultrasonografi.
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nal center. In her first ultrasonography, single 26-week
fetus with common ascites in fetal abdomen was
observed (Fig. 1). No pathologic indication was
detected in fetus during ultrasonography and no renal
or developmental defect was found. In Doppler ultra-
sonography examination (umbilical artery Doppler,
mid-cerebral artery Doppler), no pathology was found.
Parvovirus B19, cytomegalovirus, toxoplasmosis, her-
pes simplex, rubella, hepatitis A, B, and C infection
indicators of the patient were found as negative. All
other blood values of the patient were evaluated as nor-
mal except anemia (hemoglobin: 11 g/dL).
Karyotyping was done by taking sample amniotic fluid
and karyotyping of the patient was reported as normal.

The patient and her family were informed in detail
about pathologies which cannot be detected although
examination results were found normal. In the follow-
ups, fetus had severe fetal abdominal ascites until 35
weeks gestation and fetal ascites had spontaneous
remission at 36 weeks gestation. Healthy 4,200 gram
male baby was delivered vaginally at 39 weeks gesta-
tion. Examination findings of the newborn were found
as normal. 

Discussion
Fetal ascites can be defined as finding free fluid in fetal
peritoneal cavity in ultrasonographic examination.
Hydrops fetalis is the advanced state of these cases and
it is free fluid accumulation in more than one compart-
ment together with generalized edema. Non-immune
fetal hydrops incidence varies between 1/1500 and
1/4000.[4] Developmental pathologies are observed in
the background in most of the cases. Ascite pathology
found in the fetus is a case which always requires
advanced examination. Genetic (chromosomal or syn-
drome associated) reasons are reported in case series in
a range between 11% and 20%.[5,6] However, it is not
possible to determine accurate prevalence as limited
number of case series is reported.

In the case series of Schmider et al. including 26
patients, ascites was reported as the only diagnosis in 1
patient while other cases were associated with different
anomalies.[3] In the cases series of El Bishry including
12 patients with isolated fetal ascites who had no addi-
tional anomalies in antenatal follow-up where fetal
ascites moving to hydrops were excluded from the

Fig. 1. Free abdominal fluid within fetal abdomen.
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study, fetal loss rate was found as 16.6% and it
occurred during antenatal follow-up in 30% of sponta-
neous remission patients and after delivery in 20% of
patients.[2] Similar to this rate, Boutall et al. reported
fetal loss rate as 17%.[6] In this series, fetal ascites
underwent resolution in 3 of 5 patients (60%) during
antenatal follow-up and resolution occurred at postna-
tal 2nd month in 1 patient.[6]

When it is evaluated together with other anomalies,
perinatal mortality rates were reported as 57% and
72%.[5,6] Our case was referred to our clinic for
advanced examination and treatment at her 26 weeks
gestation from an external center, and in her examina-
tions no additional pathology explaining fetal abdomi-
nal ascites etiology was detected. In the antenatal fol-
low-up of the patient, it was observed that fetal ascites
continued until 36 weeks gestation and delivery was
done at 39 weeks gestation. In this case, detecting no
additional anomaly and finding karyotype analysis
good as well as advanced gestational week were inter-
preted as elements defining good prognosis. Nose et al.
reported elements determining prognosis in isolated
fetal ascites cases as gestational week during diagnosis
and the level of fetal abdominal distention.[7] Detecting
ascites presence before 24 weeks gestation and also the
presence of hydrops fetalis are shown among the bad
prognostic factors.[5]

Although the presence of fetal ascites is not an
absolute indication for elective cesarean, delivery tim-
ing and obstetric risk management should be consid-
ered as patient-specific. If ascites continues, it will be
appropriate to plan delivery management together
with fetal abdominal circumference measurement.
Analyzing cases with fetal ascites for elements within
the etiology is quite essential in terms of follow-up and
management of patient and the information to be given
to family. Multiple anomaly presence, hydrops fetalis,
infection and cardiac anomalies are among the bad
prognostic factors associated with fetal loss (100%,
80%, 71%, 91%, respectively).[6] In cases with isolated
fetal ascites, taking maternal blood (Parvovirus B19,
toxoplasmosis, rubella, cytomegalovirus, herpes sim-
plex, varicella, hepatitis) in terms of blood type and
infection indicators should be planned as well as the

detailed anamnesis. Intestine pathologies and cystic
fibrosis should be researched in all cases with fetal
ascites. Displaying fetal growth by serial ultrasono-
graphic measurements, evaluating the course of fetal
ascites, fetal anemia and following up placental suffi-
ciency are essential. Families should be informed about
possible chromosomal anomalies and fetal karyotyp-
ing. Also, it should be remembered that metabolic dis-
eases which are hard to detect during antenatal period
may progress with fetal ascites.[2]

Conclusion
It should be known that isolated fetal ascites cases
rarely may have spontaneous remission during preg-
nancy. However, when such a case is met, it should be
remembered that an additional pathology may accom-
pany most probably, and such cases should be referred
to perinatology centers where advanced examination
and treatment can be carried out. 
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Introduction

Arachnoid cysts are cystic cavities filled with a fluid like
cerebrospinal fluid and including collagen and cell
within arachnoid membrane, and they comprise 1% of
intracranial lesions. Arachnoid cysts may exist in any
part of central nervous system including spinal canal.
They are usually located on supratentorial and mid-
line.[1,2] They rarely associated with other anomalies.

In this report, we discussed the diagnosis and man-
agement of arachnoid cyst case associated with
meningomyelocele that we prenatally diagnosed.

Case Report
Fetal biometric measurements of twenty-six years old,
gravida 0, parity 0 patient without follow-up were
found consistent with 24 weeks, having normal amniot-
ic fluid, placenta posterior located and with normal
appearance in the routine fetal ultrasonographic exam-
ination performed on 24 weeks gestation. In the crani-
um examination, 21x21 mm hypoechoic cystic mass
with normal margins is located at axial section, inter-
hemispheric and even subthalamic level during the cra-
nium examination (Fig. 1). No blood flow was observed
in cystic mass during Doppler ultrasonographic exami-
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Abstract

Objective: To present a prenatally diagnosed case of interhemi-
spheric arachnoid cyst associated with lumbosacral meningomye-
locele and discussion of management for this case. 

Case: A 26-year-old gravida 1, para 0 patient was referred to our
unit at 24 weeks gestation. A detailed ultrasound scan revealed a
21x21 mm interhemispheric arachnoid cyst and lumbosacral
meningomyelocele. After counseling, termination of pregnancy
was offered and accepted. The diagnosis was confirmed by post-
mortem examination.    

Conclusion: The presence of other anomalies should be investi-
gated for the management of arachnoid cyst.

Key words: Interhemispheric arachnoid cyst, meningomyelocele,
management.

Meningomiyeloselin efllik etti¤i interhemisferik 
araknoid kist: Olgu sunumu 
Amaç: Prenatal tan› alm›fl meningomiyeloselin efllik etti¤i interhe-
misferik araknoid kist olgusunun sunulmas› ve yönetiminin tart›-
fl›lmas› amaçlanm›flt›r. 

Olgu: Yirmi alt› yafl›nda gravida 1, parite 0 olan gebenin 24. gebe-
lik haftas›nda yap›lan detayl› ultrason muayenesinde 21x21 mm
boyutlar›nda interhemisferik araknoid kist ve lumbosakral menin-
gomiyelosel tespit edilmifltir. Aileye fetus hakk›nda dan›flmanl›k
verildikten sonra gebeli¤in sonland›r›lmas› önerilmifl ve aile kabul
etmifltir. Postmortem incelemede bulgular teyit edilmifltir.   

Sonuç: Araknoid kist olgular›n›n yönetimi için di¤er anomalilerin
varl›¤› araflt›r›lmal›d›r.  

Anahtar sözcükler: ‹nterhemisferik araknoid kist, meningomiye-
losel, yönetim.
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nation. Posterior lateral ventricle was measured as 8.7
mm, cerebellum as 24 mm and cistern magna as 2 mm.
Also, cavum septum pellucidum was observed but no
corpus callosum was seen positionally. In the columna
vertebralis examination, 43x31 mm meningomyelocele
was found in lumbosacral area (Fig. 2).

No additional anomaly was found in other system
examinations of fetus. Anomalies were confirmed by
fetal MRI (Fig. 3) and corpus callosum agenesia was
ruled out. The family was informed about fetus and
termination of pregnancy after karyotype analysis was
offered to the family as an option. The result of kary-
otype analysis was 46 XY and in the pathological exam-
ination of fetus, 25x25 mm cystic mass and 50 mm
lumbosacral meningomyelocele were found on supra-
tentorial region in middle interhemispheric area. It was
reported that hyperplastic arachnoid cells were
observed in the microscopic analysis of the cyst and
antenatal diagnosis was confirmed.

Discussion
Arachnoid cysts comprise 1% of intracranial lesions.
They appear as congenital (primary) or associated with
bleeding, trauma and infection (secondary). Congenital
ones appear between 6 and 8 weeks gestation during
hemispheric folding and arachnoid membrane separa-
tion. More than 50% of arachnoid cysts are located

middle fossa in supratentorial region. Other intense
localizations are major fissures (silvian, rolandic and
interhemispheric), surfaces of cerebral hemispheres,
sella turcica region and anterior fossa.[1-4]

In our case, interhemispeheric located arachnoid
cyst at 24 weeks gestation was presented. Most of the
arachnoid cyst cases were diagnosed at the end of sec-
ond trimester.[5] The earliest diagnosis of arachnoid
cyst was reported by Bretelle et al. at 13 weeks gesta-
tion  by transvaginal ultrasonography.[1]

The differential diagnosis should be done for arach-
noid cyst by porencephalic cyst which may be in
intracranial hypoechoic lesion appearance, glioependi-
mal cyst, choroid plexus cyst, vein of Galen aneurysm,
schizencephaly, cystic neoplasm and intracranial hem-
orrhage.[6] Arachnoid cysts are seen as hypoechoic cys-
tic mass which has regular margins in ultrasonography
and no blood flow in Doppler examination.[6,7] MRI can
be beneficial for both differential diagnosis and scan-
ning accompanying anomalies.[8] Arachnoid cyst is usu-
ally isolated and seems to be associated with ventricu-
lomegaly and corpus callosum agenesis.[5,6,8]

In our case, arachnoid cyst seems associated with
meningomyelocele but association was not found in
the literature. Akdemir et al.[9] and Gedikbafl› et al.[10]

reported that arachnoid cyst grows as gestational week
increases and they may cause ventriculomegaly. Pilu et

Fig. 1. The appearance of interhemispheric arachnoid cyst on axial plane.
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al. reported associated corpus callosum agenesis in two
of seven arachnoid cyst cases (great arachnoid cyst case
on midline located on anterior fossa and two arachnoid
cyst cases which are 5 mm and 6 mm in ambient cis-

tern).[6] In the case presented by Elbers and Furness,
they diagnosed arachnoid cyst at 18.5 weeks gestation,
and they reported that cyst regressed at 32 weeks ges-
tation and then disappeared.[11]

Karyotype is normal in most of the arachnoid cyst
cases, but karyotyping analysis is recommended in iso-
lated cases. Pilu et al. found trisomy 18 in karyotype
analysis of an arachnoid cyst case located in ambient
cistern associated with right ventricle with double out-
let and nodular hand diagnoses.[6] Hoge et al. reported
the association of infratentorial arachnoid cyst case
with partial trisomy 9q (9q22_qter) and partial mono-
somy Xq (Xq22_qter) (12). Souter et al. found mono-
somy 14q (14q32.3_qter) in midline intracranial arach-
noid cyst case accompanied with fallot's tetralogy and
intrauterine growth.[13]

Conclusion
For the management of arachnoid cyst cases, presence
of all other anomalies that may accompany should be
researched. Karyotype analysis and termination of
pregnancy may be recommended in the presence of
multiple anomalies. Prognosis is good in isolated cases,
but they should be followed up in terms of cyst size and
obstructive ventriculomegaly.

Conflicts of Interest: No conflicts declared.

Fig. 2. The appearance of meningomyelocele on axial plane.

Fig. 3. The appearance of interhemispheric arachnoid cyst on axial
plane by MRI.
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Bilateral type 1 congenital cystic adenomatoid 
malformation: a case report

Resul Ar›soy, Emre Erdo¤du, Oya Pekin, Oya Demirci, P›nar Kumru, Semih Tu¤rul    

Department of Perinatology, Ministry of Health Zeynep Kamil Maternity and Child Training and Research Hospital, Istanbul, Turkey

Introduction
Congenital cystic adenomatoid malformation (CCAM)
is a hamartomatous lung lesion characterized by the
proliferation of terminal bronchioles and abnormal
alveolar development.[1,2] Its etiology has not been

revealed yet, and it has been found out that it has a role
in the pathology of increased apoptosis and that it is
associated with HOXB5, FGF7, and PDGFB genes.[3,4]

The malformation was first grouped in three types
according to the sizes of cysts by Stocker in 1977.[5]
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Bilateral Tip 1 konjenital kistik adenomatoid 
malformasyon: Olgu sunumu
Amaç: Prenatal tan› alm›fl bilateral Tip 1 konjenital kistik adeno-
matoid malformasyon olgusunun sunulmas› ve yönetiminin tart›-
fl›lmas› amaçlanm›flt›r. 

Olgu: Yirmi yedi yafl›nda gravida 4, parite 2, abort 1 olan gebe
25+5 gebelik haftas›nda hidrops fetalis ön tan›s› nedeniyle klini¤i-
mize refere edilmifltir. Fetüsün de¤erlendirilmesinde bilateral ak-
ci¤erlerde en büyü¤ü 26x24 mm boyutlar›nda multiloküler aneko-
ik kistik yap›lar, kalp aks›n›n sola kayd›¤› ve yo¤un assit saptand›.
Di¤er sistemlerin muayenesinde ek anomali saptanmad›. Tip 1
konjenital kistik adenomatoid malformasyon ön tan›s› konularak;
aile fetüsün prognozu aç›s›ndan bilgilendirildi ve gebeli¤in termi-
nasyonu bir seçenek olarak sunuldu. Postmortem patoloji incele-
mesinde de tan› do¤ruland›.   

Sonuç: Tip 1 konjenital kistik adenomatoid malformasyon olgula-
r›n›n ay›r›c› tan›s› ve efllik eden di¤er anomalilerin varl›¤› yönetim
aç›s›ndan önemlidir. Erken fetal hidropsun efllik etti¤i bilateral
Tip 1 konjenital kistik adenomatoid malformasyon olgular›nda
prognoz kötü olup; gebeli¤in tahliyesi önerilebilir.

Anahtar sözcükler: Bilateral konjenital kistik adenomatoid mal-
formasyon, prenatal tan›, yönetim.

Abstract

Objective: It is aimed to present a case of bilateral type 1 congen-
ital cystic adenomatoid malformation which is prenatally diag-
nosed, and to discuss the management in these cases.

Case: A 27-year-old, gravida 4, parity 2, abort 1 patient was
referred to our clinic with an initial diagnosis of hydrops fetalis at
25+5 weeks gestation of pregnancy. In the evaluation of fetus, it
was detected by ultrasonography that bilateral pulmonary multi-
locular anechoic cystic lesions which were measured as maximum
24x26 mm were present, cardiac axis shifted to left, and common
ascites were present. No additional anomaly was detected during
the examinations of other systems. After the diagnosis of type 1
congenital cystic adenomatoid malformation, parents were
informed about the fetal prognosis and termination of pregnancy
was put forward as an option. Diagnosis was confirmed by the
postmortem pathological examination.    

Conclusion: The differential diagnosis of type 1 congenital cystic
adenomatoid malformation and the presence of concomitant
anomalies are important for the management of these cases. The
prognosis is poor in cases with bilateral type 1 congenital cystic
adenomatoid malformation accompanied by early hydrops fetalis,
and the termination of pregnancy can be offered.

Key words: Bilateral congenital cystic adenomatoid malforma-
tion, prenatal diagnosis, management.
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In 2002, Stocker updated CCAM classification as
five types by adding Type 0 and Type 4. Type 0 is
small cystic lethal lesions arising from trachea and
bronchus, and it is quite rare. Type 1 consists of 50-
70% of CCAM cases and it includes cystic lesions
which are 3-10 cm in size arising from distal bronchus
and proximal bronchioles. Type 2 is the group having
0.5-2 cm lesions arising from terminal bronchioles
and/or accompanied by solid lesions. Type 2 is 15-30%
of CCAM cases and it is the group which is the most
associated one (60%) with other system anomalies.
Type 3 is caused by acinar tissue and includes micro-
cystic solid hyperechogenic lesions; it constitutes 5-
10% of CCAM cases. Type 4 is caused by alveolar tis-
sue and it includes ≥10 cm cystic lesions; it is 5-15% of
CCAM cases and it is particularly associated with pleu-
ropulmonary blastoma.[6]

Adzick et al. categorized CCAM into two groups
according to their ultrasonographic views, which are
microcystic (<5 mm cystic or solid lesions) and macro-
cystic (>5 mm cystic lesions) types.[7] Most of the
CCAM cases are unilateral, and they are lesions limit-
ed with single lobe of lungs.

By this report, we aimed to discuss the diagnosis
and management of the case of bilateral type 1 congen-
ital cystic adenomatoid malformation accompanied by
hydrops fetalis diagnosed at second trimester.

Case Report
A 27-year-old, gravida 4, parity 2, abort 1 patient was
referred to our clinic with an initial diagnosis of

hydrops fetalis at 25+5 weeks gestation no medical and
obstetric problem was found in her history. The
biparietal diameter of the fetus was measured 65 mm,
head circumference 254 mm, femur length 46 mm,
abdominal circumference 342 mm (>97 percentile) and
amniotic fluid index 200 mm during ultrasonographic
examination. It was detected during fetus examination
that there were multilocular anechoic cystic lesions
(Figs. 1-3) which were maximum 26x24 mm, that car-
diac axis shifted to left (85 degrees), and common
ascites (Fig. 4) as well as skin edema and hydrocele
were present. No additional anomaly was found during
the examination of other systems. The pre-diagnosis of
bilateral type 1 congenital cystic adenomatoid malfor-
mation accompanied by hydrops fetalis was estab-
lished. The family was informed in terms of examina-
tion findings of fetus and the prognosis and it was
offered to terminate the pregnancy. The consent of the
patient was taken. Intracardiac potassium was applied
to fetus. By inducting 400 μg intravaginal misoprostol
application, 1650 gram male fetus in hydropic view was
delivered with negative heartbeat. Hydrops fetalis and
CCAM diagnoses were confirmed in postmortem
pathology examination. No additional histopathologi-
cal diagnosis was detected.

Discussion
The frequency of congenital cystic adenoid malforma-
tion is 1/11.000 – 35.000, and 80-95% of cases are uni-
lateral and associated with single lobe of lungs.[8,9]

CCAM is diagnosed as echogenic lesions in lungs which

Fig. 1. Bilateral type 1 CCAM view on transverse section. Fig. 2. Type 1 CCAM view in right lung on sagittal section.
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are solid, cystic or including both forms during ultra-
sonographic examination at second trimester.[8-11]

Gornall et al. reported that the accuracy of ultrasonog-
raphy for CCAM at prenatal period is 81% and the pos-
itive predictive value is 57%.[9] In order to decrease the
error rate in prenatal diagnosis of CCAM, differential
diagnosis for diaphragmatic hernia, extralobar and
intralobar bronchopulmonary sequestration, lobar
emphysema, bronchogenic cyst, and mediastinal lesions
such as cystic teratoma or neurenteric cyst.[8-12] In differ-
ential diagnosis, Doppler ultrasonography and especial-
ly fetal MRI during advanced gestational weeks are
helpful. The association of CCAM with bronchopul-
monary sequestration, tracheal obstruction, bronchial
atresia and lobar emphysema is not rare.[10]

Illanes et al. conducted a study including 43 CCAM
cases and found out that 56% of cases had macrocystic
lesions (>5 mm), 67% of them had mediastinal shift,
and 19% of them had hydrops fetalis. Also, mortality
rate of cases developing hydrops was reported as
75%.[10] Ierullo et al. examined 34 CCAM cases and they
reported that 20.6% of the cases were macrocystic and
all of them were unilateral, 79.4% of them had medi-
astinal shift and hydrops developed in 17.6% of them.[11]

In our case, we detected that there were macrocystic
multiocular lesions in bilateral lungs, cardiac axis shift-
ed to left and there was hydrops.

Calvert et al. also found out that their all CCAM
cases were unilateral and hydrops developed in 8.7% of
them. In 48% of CCAM cases had regression during
antenatal period and also 8.7% of the cases had com-
plete regression.[13] CCAM is isolated and it rarely asso-

ciates with other structural anomalies. However, the
association of type 2 CCAM cases with cardiac (truncus
arteriosus and Fallot's tetralogy) or renal anomalies, gas-
trointestinal system atresias and skeletal dysplasias.[8-14]

The relationship of CCAM cases with chromosomal
anomalies is not known. Follow-up and management of
CCAM cases should be planned according to gestation-
al week, CCAM volume (calculated by the formula of
height x length x width x 0.52 for lesion after ultrasono-
graphic image of CCAM is obtained) or CVR rate
(CCAM volume/head circumference). If CVR is higher
than 1.6, then fetal hydrops risk is high and it is recom-
mended to carry out fetal evaluation three times a week;
if it is lower than 1.2, then it is recommended to carry
out fetal evaluation once a week.[16-18] It was reported
that CRV displayed a rapid increase between 20 and 25
weeks gestation and decrease after 25 weeks gestation,
and it was highlighted that follow-ups during these
weeks are significant.[16]

The presence of mediastinal shift, amniotic fluid
index, umbilical artery Doppler flow pattern, ductus
venosus Doppler flow pattern and placental thickness
are used as the other significant parameters in fetal fol-
low-up. Prognosis is generally better in type 1 CCAM
cases, but the prognosis is poor in the presence of
hydrops fetalis, ascites, polyhydramniosis, bilateral lung
involvement and mediastinal shift.[8-13,15] Isolated cases
not accompanied by hydrops should be evaluated by
follow-up parameters once every three weeks.[8] In cases
with CCAM including single or multiple major cystic
lesions and accompanied by hydrops cases, it was shown
that thoracoamniotic shunt is useful if gestational week

Fig. 3. Type 1 CCAM view in left lung on sagittal section. Fig. 4. The view of ascites on transverse section.
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is lower than 32 after the presence of other structural
and chromosomal anomalies is excluded. However, it
was reported that thoracocentesis is not effective and
cystic substance accumulated again in a short time.
Thoracoamniotic shunt is not recommended in the
presence of multicystic or semisolid or weighted solid
lesions. It is suggested to plan delivery after 32 weeks
gestation.[17,18]

In our case, thoracoamniotic shunt was not consid-
ered due to the presence of multiple cystic lesions in
bilateral lungs and family discord. Upon the request of
family, pregnancy was terminated with the diagnoses of
bilateral type 1 CCAM and hydrops fetalis.

Conclusion
The differential diagnosis of type 1 congenital cystic
adenomatoid malformation cases and presence of other
accompanying anomalies are significant in terms of
management. Prognosis is better in isolated type 1
congenital cystic adenomatioid malformation cases,
and they can be followed up conservatively. In cases of
multicystic bilateral type 1 congenital cystic adenoma-
toid malformation, prognosis is poor in the presence of
hydrops fetalis, ascites, polyhydramniosis and medi-
astinal shift, and termination of pregnancy can be rec-
ommended.

Conflicts of Interest: No conflicts declared.
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