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Abstract

Objective: To compare the effect of single and repeated courses of corticosteroids on fetal lung maturation, birth weight, head circumference

and brain growth in fetal rats. 

Methods: Forty two Sprague-Dawley rats were divided into 6 groups. Mature and premature pregnant rats were given intramuscular

betamethasone (0.5 mg/kg) at 16 or at 16-18 days of gestation. Controls (mature and premature rats) received equivalent volumes of sterile

normal saline. Rats were delivered at 19 (preterm) and 22 (term) days. After cesarean delivery, we measured birth weight, length, head cir-

cumference, weight of whole brain, maximal cerebral anterior-posterior length and evaluated the lungs histopathologically. 

Results: There were no significant differences in birth weight and whole brain weights between the premature rats receiving one dose and

repeated doses of corticosteroid. Lung maturation in premature rats revealed 71.4% glandular stage in the rats receiving one dose of corticos-

teroid where as 42.9% glandular stage and 42.9% canalicular stage in rats receiving multiple courses. 

Conclusion: Administration of repeated courses of corticosteroids did not cause any significant differences in birth and brain weights, but

increased maturation in lungs in comparison with one dose.

Keywords: Corticosteroids, fetal lung maturation, brain growth.

Gebe rat fetüslerinde tek ve tekrarlanan doz kortikosteroid kullan›m›n›n akci¤er matürasyonu
ve beyin geliflimi üzerine  etkileri
Amaç: Tek ve tekrarlanan doz kortikosteroidlerin fetal akci¤er matürasyonu, do¤um a¤›rl›¤›, bafl çevresi ve beyin geliflimi üzerine olan etkileri-

nin karfl›laflt›r›lmas›. 

Yöntem: K›rk-iki tane Sprague-Dawley cinsi rat 6 gruba ayr›ld›. Gebe ratlara gebeli¤in 16, 17 ve 18. günlerinde intramuskuler betametason

(0.5mg/kg) ve kontrol grubuna da salin solüsyonu verildi. Ratlar 19. gün (preterm) ve 22. gün (term) olarak do¤urtuldu. Sezeryanla do¤umu ta-

kiben do¤um a¤›rl›klar›, boy uzunluklar›, bafl çevreleri, tüm beyin a¤›rl›klar›, tüm beyin en uzun ön-arka çap› ve beyin geniflliklerinin ölçümü ya-

p›ld›. Histopatolojik olarak akci¤er matürasyonu de¤erlendirildi. 

Bulgular: Preterm kontrol grubu, tek doz kortikosteroid alan grup ve tekrarlanan doz kortikosteroid alan gruplar aras›nda do¤um kilosu, boy

uzunlu¤u, bafl çevresi ve tüm beyin a¤›rl›¤› aç›s›ndan anlaml› fark bulunmad› (p > 0.05). Pretermlerde histopatolojik olarak tek doz kortikostero-

id verilen grupta akci¤er matürasyon evresi %71.4 glandüler evre, %28.6 glandüler-kanaliküler evre, tekrarlanan doz kortikosteroid alan grupta

%42.9 glandüler evre, %42.9 kanaliküler evre olarak bulundu. 

Sonuç: Gebe ratlarda tekrarlanan dozlarda kortikosteroid kullan›m› fetal do¤um ve beyin a¤›rl›¤›nda tek doza göre farkl›l›k yaratmamakta an-

cak akci¤er matürasyonunda ilerlemeye yol açmaktad›r. 

Anahtar Sözcükler: Kortikosteroid, fetal akci¤er matürasyonu, beyin geliflimi.

Comparison of the Effect of Single and
Repeated Courses of Corticosteroids 

on Fetal Lung Maturation and Brain Growth in
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Introduction 
It is known that antenatal corticosteroid usage

in preterm births causes decrease in the rates of
neonatal death, respiratory distress syndrome,
intraventricular hemorrhage and necrotizing ente-
rocolitis.1 It is showed that multiple dose of ante-
natal corticosteroids is related with decrease in
neurons’ count and degeneration of neurons in
hippocampus.2 Quinlivan et al reported that there
is a significant decrease in those who were given
repeated dose of corticosteroid as to control group
in terms of body and organ weights, therm and
preterm biometric measurements (weight, femur
length, brain volume, brain weight).3

The purpose of this study is to determine the
effect of corticosteroids on brain tissue and to
compare effects of single dose and repeated dose
of corticosteroids on lung maturation of premature
and mature rats.

Methods
40 female Sprague-Dawley rats (250-275 g) and

15 male Sprague-Dawley rats were used as subject
in this work. Rats were bred. Gestation was estab-
lished by formation of solid, yellow vaginal plate.
Appearance of vaginal plate was deemed as the
first day of gestation. Newborns were used in the
work. Rats were supplied from Experimental
Animal Research Center of Medical Faculty of Dicle
University. Rats used in the work were not used in
any experiment before. Consent of ethic board
was taken before starting the work. Rats were
taken care in special cages having ventilation for
25 days and enough sunlight. Each rat was put into
different cage to not have any problem with given
drug doses and to prevent possible infection risk
which might appear during experiment. All rats in
cages were fed with pellet feed including low sodi-
um. First 42 newborns of rats were included into
the work. 6 working groups were formed:

Group 1: Premature control group which were
applied no treatment, pregnant rats being applied
antenatal saline betamethasone (n=7).

Group 2: Premature pregnant rats which had
single dose of antenatal betamethasone (n=7). 

Group 3: Premature pregnant rats which had
three repeated doses of betamethasone (n=7). 

Group 4: Mature control group which were
applied no treatment, pregnant rats being applied
antenatal saline betamethasone (n=7).

Group 5: Mature pregnant rats which had sin-
gle dose of antenatal betamethasone (n=7).

Group 6: Mature pregnant rats which had three
repeated doses of betamethasone (n=7). 

All six groups were applied preterm cesarean
birth by taking into consideration that gestation
period of all pregnant rats were 21 days. 

Before preterm cesarean birth, 0.5 mg/kg intra-
muscular saline solution was applied to Group 1;
0.5 mg/kg intramuscular betamethasone (Celesto-
ne Chronodose ampule, Eczacibasi Ilac Sanayi ve
Ticaret A.S., Istanbul with the license of Schering-
Plough Corporation) was applied to Group2; three
doses of 0.5 mg/kg intramuscular betamethasone
was applied to Group 3. Single dose of intramus-
cular saline solution was applied to Group 4; sin-
gle dose of intramuscular and 0.5 mg/kg beta-
methasone were applied to Group 5; three doses
of intramuscular and 0.5 mg/kg betamethasone
were applied to Group 6. Drug applications were
done on the 16th gestational day for group being
applied single dose and on 16th, 17th and 18th ges-
tational days for groups being applied repeated
doses. The operation was done in 19th gestational
day for premature groups and in 21st gestational
day for mature groups. Vaginal plate formation
was deemed as the first day of gestation for deter-
mination of gestation days and gestational days
were found by counting next days for each rat.
Alive young rats of each rat and their birth weight
were determined. Tissues to be examined were
removed in appropriate conditions after applying
50 mg/kg ketamine – hydrochloride and 5 mg/kg
xylazine as anesthesia. They were fixed within for-
malin and taken into histopathologic examination.
Histology expert was provided not to know which
tissue was from which group. 

In lung maturation of rat fetuses, pseudoglan-
dular phase should be completed at 18th gestation-
al day, canalicular phase should be completed at
19th-20th gestational day and saccular phase should
be completed at 21st gestational day. For histo-
pathologic determination of lung maturation, glan-
dular phase, canalicular phase and saccular phase
were used in determination as growth phases and
glandular-canalicular phase and canalicular-saccu-
lar phase were used in determination as interme-
diate phases. 

While evaluating findings obtained from the
work, SPSS Windows 10.0 program was used for
statistical analyzes and Post Hoc Multiple
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Comparison, Mann Whitney-U and Kruskal-Wallis
analyzes were used for statistical analysis method.
Results were evaluated in the level of p<0.005 as
statistical significance limit. 

Results
In the determination of lung maturation phases,

19% of all subjects were found as glandular phase
(Figure 1), 23.8% of them were found as glandu-
lar-canalicular phase, 42.9% of them were found as
canalicular phase (Figure 2), 7.1% of them were
found as canalicular-saccular phase and 7.1% of
them were found as saccular phase (Figure 3).
85.7% of subjects which were applied single dose
of betamethasone in mature group were found as
canalicular phase and 14.3% of them were found
as canalicular-saccular phase; 14.3% of subjects
which were applied repeated dose of betametha-
sone were found as glandular-canalicular phase
and 85.7% of them were found as canalicular
phase; 14.3% of subjects which were applied saline
solution were found as glandular-canalicular
phase, 14.3% of them were found as canalicular
phase, 28.6% of them were found as canalicular-
saccular phase and 42.9% of them were found as
saccular phase. 71.4% of subjects which were
applied single dose of betamethasone in prema-
ture group were found as glandular phase and
28.6% of them were found as glandular-canalicular
phase; 42.9% of subjects which were applied
repeated dose of betamethasone were found as
glandular phase and 14.3% of them were found as
glandular-canalicular phase, 42.9% of them were

found as canalicular phase; 71.4% of subjects
which were applied saline solution were found as
glandular-canalicular phase and 28.6% of them
were found as canalicular phase.

No significant difference was found between
groups which took single dose of betamethasone
(101.14±32.48 mg), repeated dose of betametha-
sone (117.28±51.21 mg) and saline solution
(171.28±53.61 mg) in terms of weight of whole
brain in premature rat groups (p>0.005). A signifi-
cant difference was found between both groups
which took saline solution (335.00±117.08 mg) and
single (228.14±45.52) and repeated dose of
betamethasone (195.42±61.65 mg) in groups of
mature rats (p<0.005). No significant difference
was found between groups having single and
repeated doses of betamethasone (p=0.36)
(Diagram 1) (Figures 4 and 5). 

Birth weight, head circumference, brain length
and brain width information of premature and
mature rat groups were given in Table 1 for repeat-
ed dose of corticosteroid and in Table 2 for single
dose of corticosteroid.

Discussion
There are potential dangers of repeated dose of

antenatal corticosteroid usage.1,4 These are:
1.Glucose tolerance disorder 2. Osteolysis 3.
Adrenal suppression 4. Dysplasia 6.Myelinization
anomaly. American Collage of Obstetricians and
Gynecologist (ACOG) suggests that it is suitable to
give betamethasone or dexamethasone to preterms

Figure 1. Glandular phase of lung maturation (H&E x 100).



which are between 24th-34th weeks but they think
that there is no enough proof for supporting
repeated dose of antenatal corticosteroid.5 We
evaluated effects of antenatal single dose and
repeated dose of betamethasone on dysplasia and
organ maturation in our work. We determined
head circumferences, lengths, birth weights, brain
weights, brain widths and brain lengths of new-
born subjects as the simplest developmental vari-
eties. 

Scheepens et al6 showed that betamethasone
caused somatic growth retardation and decrease in
brain cell proliferation. No significant difference
was found between groups which had single dose,

repeated dose of betamethasone and saline solu-
tion for determining whole brain weight in prema-
ture rat groups (p> 0.05). A significant difference
was found between both groups which took saline
solution and single and repeated dose of
betamethasone in groups of mature rats (p<0.005).
The reason for not observing any significant dif-
ference in brain development of preterm rats may
be that the time is not enough between corticos-
teroid usage and birth. Namely, even though corti-
costeroid usage has an effect on brain develop-
ment, this effect may not be observed. Likewise,
corticosteroid usage in mature rats and finding
retardation within head confirm this opinion. 
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Figure 2. Canalicular phase of lung maturation (H&E x 100).

Figure 3. Saccular phase of lung maturation (H&E x 100).



Sloboda et al7 mentioned that betamethasone
application at pregnant sheeps caused a significant
decrease in birth weight. It is not known exactly
how glucocorticoids affect fetal growth. French et
al4 showed that decrease rate in birth weights are
related with dose repeat of glucocorticoid. No sig-
nificant difference was found 

No significant difference was found between
groups which had single dose, repeated dose of
betamethasone and saline solution for determining
birth weight in groups of premature rats (p> 0.05).
A significant difference was found between both

groups which took saline solution and single and
repeated dose of betamethasone for determining
birth weight in groups of mature rats (p<0.005).

Noel et al8 included pregnants into their work
which took repeated dose of antenatal corticos-
teroid under 33 week in Western Australia and
they examined effects of repeated dose of antena-
tal corticosteroid on birth weight and head cir-
cumference. They found that there was decrease in
birth weight and head circumference in preterm
pregnants which used repeated dose of antenatal
corticosteroid.8
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Diagram 1.  Distribution of subjects as to their brain weight (mg).
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Table 1. Repeated dose of corticosteroid data in premature and mature rat groups.

Premature Mature

Measurements Control Repeated dose P Control Repeated dose P
(n=7) (n=7) (n=7) (n=7)

Birth weight (g) 2.62±0.22 1.97±1.42 0.57 5.48±1.33 3,40±1.11 0.001

Head circumference (cm) 2.82±0.33 2.41±1.08 0.19 3.51±0.32 3,22±0.63 0.03

Length (cm) 2.84±0.26 2.47±1.16 0.26 3.95±0.37 3,14±0.60 0.01

Brain weight (mg) 171.28±53.61 117.28±51.21 0.13 335.0±117.0 195,42±61.65 0.001

Table 2. Single dose of corticosteroid data in premature and mature rat groups.

Premature Mature

Measurements Control Single dose P Control Single dose P
(n=7) (n=7) (n=7) (n=7)

Birth weight (g) 2.62±0.22 1.85±0.25 0.19 5.48±1.33 4.28±1.36 0.04

Head circumference (cm) 2.82±0.33 2.13±0.22 0.11 3.19±0.32 3.70±0.47 0.49

Length (cm) 2.84±0.26 2.28±0.22 0.09 3.95±0.37 3.74±0.49 0.51

Brain weight (mg) 171.28±53.61 101.14±32.48 0.05 335,0±117.08 228.14±45.52 0.005



In the determination of lung maturation phases,
85.7% of subjects which were applied single dose
of betamethasone in mature group were found as
canalicular phase and 14.3% of them were found
as canalicular-saccular phase; 14.3% of subjects

which were applied repeated dose of betametha-
sone were found as glandular-canalicular phase
and 85.7% of them were found as canalicular
phase; 14.3% of subjects which were applied saline
solution were found as glandular-canalicular
phase, 14.3% of them were found as canalicular
phase, 28.6% of them were found as canalicular-

saccular phase and 42.9% of them were found as
saccular phase. 71.4% of subjects which were
applied single dose of betamethasone in prema-
ture group were found as glandular phase and
28.6% of them were found as glandular-canalicular

phase; 42.9% of subjects which were applied
repeated dose of betamethasone were found as
glandular phase and 14.3% of them were found as
glandular-canalicular phase, 42.9% of them were
found as canalicular phase; 71.4% of subjects
which were applied saline solution were found as
glandular-canalicular phase and 28.6% of them
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Figure 4. The head of the mature rat fetus.   

Figure 5. The head of the premature rat fetus.



were found as canalicular phase. Lung maturation
phase of subjects which took single dose of
betamethasone in premature group was found
lower than group which took repeated doses of
betamethasone. Also it is important that lung
development in control group of preterm rats is
higher than group which was applied single dose
of corticosteroid. 

Stephan et al compared the effects of single
and repeated doses of antenatal betamethasone in
between 24th-34th gestational weeks on neonatal
sepsis and death. They reported that they got sim-
ilar results in both groups in terms of respiratory
distress syndrome and grade 3,4 intraventricular
hemorrhage incidence risk.9

Consequently, we observed that repeated dose
of betamethasone increased lung maturation in rats
when compared with single dose. We found that
there is no difference between effects of single and
repeated doses of corticosteroid on brain and birth
weight in premature rats. But the reason of this
may be that the time is not enough between corti-
costeroid usage and birth.
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Abstract

Objective: To evaluate early neonatal outcomes of term breech deliveries according to the mode of delivery. 

Methods: Term (≥ 37 weeks gestation) singleton breech deliveries between January 1 2003 and December 31 2004 were reviewed retro-

spectively. Neonatal mortality, 1 and 5 minutes Apgar scores, neonatal birth trauma, neonatal convulsions, and neonatal care unit admission

were compared due to the mode of delivery . 

Results: : 41128 deliveries occured in our hospital between January 2003 – December 2004. 986 (2.39%) of them were term breech deliver-

ies. 172 (17.4%)and 814 (82.6%) were delivered by vaginally and cesarian section, respectively. In the vaginal route group, 3 (1.7%) neonatal

deaths were observed while no deaths was observed in the cesarian group (p=0.0001). 5 minute Apgar score of < 4 were observed 4 (2.3%)

cases in the vaginal deliveries and no cases were observed in the cesarian delivery group (p=0.0001). Birth trauma was seen 7 (0.7%) newborns.

6 (3.5%) and 1 (0.1%) cases were delivered vaginally and cesarian section, respectively. (p=0.0001). 15 (1.5%) of them were admitted to the

neonatal intensive care unit. Of those, 7 (4.1%) were delivered vaginally, 8 (1.0%) were delivered by ceserean section (p=0,008). 

Conclusion: Term vaginal breech delivery is associated with increased mortality and morbidity in early neonatal period when compared with

cesarean delivery. 

Keywords: Breech presentation, route of delivery, neonatal outcomes.

Miad›nda makat do¤umlarda erken neonatal sonuçlar
Amaç: Miad›nda makat do¤umlar›n, do¤um flekline göre erken neonatal sonuçlar›n› de¤erlendirmek. 

Yöntem: 1 Ocak 2003 – 31 Aral›k 2004 tarihleri aras›nda do¤um yapan miad›nda (≥ 37 gebelik haftas›), tekil makat do¤umlar retrospektif ola-

rak de¤erlendirildi. Do¤um flekline göre, neonatal mortalite, 1. ve 5. dakika Apgar skorlar›, yenido¤an do¤um travmas›, yenido¤an konvülziyo-

nu ve yenido¤an yo¤un bak›m ünitesi ihtiyac› bulunup bulunmamas›na göre de¤erlendirildi. 

Bulgular: Ocak 2003 – Aral›k 2004 tarihleri aras›nda hastanemizde toplam 41128 do¤um gerçeklefltirildi. Bu do¤umlar›n, toplam 986 tanesi

(%2.39) miad›nda makat do¤umdu. Do¤umlar›n, 172 tanesi (%17.4) vaginal yoldan ve 814 tanesi (%82.6) sezaryen ile gerçekleflmiflti. Do¤um

flekline göre yenido¤anlar neonatal ölüm oranlar› aç›s›ndan karfl›laflt›r›ld›¤›nda, do¤umun vaginal yoldan gerçekleflti¤i olgular›n 3 (%1.7) tanesin-

de neonatal ölüm meydana gelirken, sezaryen ile do¤umun gerçekleflti¤i grupta neonatal ölüm izlenmedi (p= 0.0001). 5. dakika Apgar skoru

vaginal do¤umun gerçekleflti¤i 4 (%2.3) olguda <4 olarak tespit edildi ve sezaryen ile do¤umun gerçekleflti¤i grupta Apgar skoru < 4 olan olgu-

ya rastlanmad› (p=0.0001) . Toplam 7 (%0.7) yenido¤anda do¤um travmas›na rastland›, 6 (%3.5) olgu vaginal yoldan, 1(%0.1) olgu sezaryen

ile do¤mufltu (p=0.0001). Yenido¤an yo¤un bak›m ünitesine toplam 15 (%1.5) olgu kabul edildi. Bu olgular›n, 7 (%4.1) tanesi vaginal yoldan,

8 (%1) tanesi ise sezaryen ile do¤mufltu (p=0.008). 

Sonuç: Miad›nda vaginal makat do¤um, sezaryen do¤um ile karfl›laflt›r›ld›¤›nda erken neonatal dönemde mortalite ve morbidite art›fl› ile bera-

berdir.

Anahtar Sözcükler: Makat prezentasyonu, do¤um flekli, neonatal sonuçlar.
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Introduction 
Breech presentation is met about 3-4% in term

deliveries. The aim of modern obstetrics is healthy
mother and healthy fetus. Breech deliveries are
closely related with concepts such as birth trauma,
perinatal asphyxia, newborn death as to cephalic
deliveries. It is thought for a long time that vaginal
breech deliveries increase the mortality and mor-
bidity of newborn when compared with cesarean
delivery. 

Delivery type which should be chosen in
breech presentation is still a problem discussed on
today. Disputes on this subject have increased in
recent years and controversial results are men-
tioned in published retrospective works.1-6 Debates
about the administration of breech delivery com-
plicate prospective works. To decide whether the
delivery will be performed in vaginal or abdominal
way by physician is so important after finding fetal
and maternal situations (such as uterine anomaly,
fetal anomaly, multiple gestation, premature, uter-
ine myoma, placenta praevia etc.) creating tenden-
cy for breech presentation in a pregnant applied
for breech presentation. Birth of a healthy baby
from a healthy mother without complication is up
to determine risk factors causing breech presenta-
tion, to act tenderer and more energetic in admin-
istration and inspection as to cephalic presentation
by delivery physician.

This study is performed to get answers and to
find solutions by the help of literature together
with a general view for breech deliveries and to
determine deliveries performed in Ministry of
Health Istanbul Bak›rköy Training and Research
Hospital for Gynecology, Obstetrics and Pediatrics
and thus to give a viewpoint and hint to physician
in delivery approach in which maternal and fetal
mortality and morbidity may be reduced. 

Methods
Cases which were found term (≥ 37th gestation-

al week) single breech presentation within preg-
nants applied to Ministry of Health Istanbul
Bak›rköy Training and Research Hospital for
Gynecology, Obstetrics and Pediatrics in between

1st January 2003 – 31st December 2004 were
reviewed retrospectively. Perinatal results were
compared as to birth type (vaginal or abdominal
way). The study was planned as retrospective
cohort study. 

Cases which were applied to emergency poli-
clinic of our hospital and which were taken to
maternity ward by deciding elective cesarean after
finding breech presentation in term in the antena-
tal examinations were determined by being
applied detailed anamnesis and physical examina-
tion, non-stress test, fetal ultrasonography,
hemogram and blood type surveys. As to exami-
nations;

• term and,

• single gestation cases 

• at 37th gestational weeks and above were
included to the study. 

In early period ultrasonographies in term deter-
mination or ultrasonographies done in maternity
ward in cases that did not know or not sure last
menstrual period date, those who were proved
that approximate fetal weight was more than 2500
gr were deemed as term. 

After clinically pelvimetric determination of
cases, it was found that regular vaginal examina-
tion was done for cervical maturation and dilata-
tion investigating, and fetal cardiotocography was
done for determining fetal healthiness to cases
which were decided to deliver in vaginal way.
Induction and amnions sac were waited to be
opened spontaneously by oxytocin in appropriate
cases. It was found that all newborns were done
Bracht maneuver before all breech delivery
maneuvers during vaginal delivery and if this
maneuver was not worked, the delivery was per-
formed by Mauriceau-Veit-Smellie maneuver after
saving arms by using one of the arm saving
maneuvers (classic, Lovset or Muler maneuver as
to the preference of physician of delivery). 

1 gr cefazolin sodium and antibiotic prophylax-
is and non – stress test for determining fetal health-
iness were applied to all cases which were decid-
ed abdominal delivery. Pfannenstiel and lower
uterine segment transverse incision were applied
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under general anesthesia to all cases which were
performed cesarean. 

Obstetrics and gynecology expert and assistant,
pediatrist, anesthetist, midwife and newborn nurse
were ready in delivery team during delivery in
cases of vaginal birth. 

All newborns born by cesarean or vaginal way
were determined by physical examination by
Children Health and Illness physician after deliv-
ery. 

While determining cases to be included into the
study groups, cases having following situations
were excluded from the study;

• < 37th week pregnants

• Maternal systemic illness exist

• Multiple gestation

• Antenatal fetal death

• Major fetal congenital malformations (cen-
tral nervous system anomalies such as spina
bifida, meningomyelocele, exencephaly,
anencephaly, hydrocephaly and micro-
cephaly; major malformations such as
intestinal atresia and congenital heart
defect)

• Gestation and hypertensive illness (preec-
lampsia, eclampsia, gestational hypertension
and chronic hypertension)

• Gestation and diabetes mellitus

• Intrauterine growth retardation.

All newborns delivered by vaginal way or
cesarean were checked if followings were existed;

• Perinatal mortality

• Being < 7 of first minute APGAR score

• Being < 4 of fifth minute APGAR score

• Neonatal trauma

• Early neonatal convulsion 

• Newborn intensive care requirement. 

Neonatal death was defined as intrapartum
death or death within one week after delivery.

Neonatal trauma was determined as intracere-
bral bleeding, cephalic trauma, cephalic
haematoma, facial nervous clavicle, humerus or
femur fracture and other traumas. 

SPSS (Statistical Package for Social Science) for
Windows 10.0 was used for statistics. Pearson – X2,
Fisher absolute test and t test for average of two
independent groups were also used for comparing
data together with complementary statistical meth-
ods (average, standard deviation) in order to deter-
mine study data. Statistical significance value p
was accepted as < 0.05.

Results
Totally 41128 deliveries occurred in our hospi-

tal between January 2003-December 2004. Totally
986 (2.39%) cases appropriate to study criteria
were included into the study. Within cases includ-
ed into the study, 172 cases (17.4%) were deliv-
ered by vaginal way and 814 cases (82.6%) were
delivered by cesarean. There was statistically no
significance between cases delivered by vaginally
or by cesarean in terms of gestational week and
newborn birth weight (p=0.525, p=0.113); but as
expected, age and parity was significantly low in
group delivered by cesarean (p=0.001, p=0.0001).
Nulliparity of vaginally delivered group was signif-
icantly lower than group delivered by cesarean
(p=0.0001) (Table 1). 

When comparing groups delivered by vaginal-
ly or cesarean as to being < 7 of first minute
APGAR score; 1st minute APGAR score < 7 was
found in 22 cases (12.8%) of vaginally delivered
group and in 81 cases (10%) of group delivered by
cesarean. Statistically no significance was found
between two case groups (p=0.273).

Table 1. Demographic qualities of case groups delivered by vaginal way or cesare-
an.

Breech vaginal delivery Breech cesarean delivery p
(n=172) (n=814)

Age 28.62 ±5.07 27.30 ± 4.58 0.001

Gestational week 39.03 ± 1.59 38.95 ± 1.59 0.525

Parity 1 (0 – 10) 0 (0 – 6) 0.0001

Nulliparite 9 (% 5.2) 553 (%67.9) 0.0001

Birth weight (g) 3045.7 ± 453.1 3110.8 ± 497.3 0.113
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Even though no newborn having APGAR score
< 4 was found in case group delivered by cesare-
an when comparing 5th minute APGAR scores of
newborns born by vaginally and by cesarean, it
was found that 4 (2.3%) newborns in newborn
group born by vaginally had 5th minute APGAR
score < 4. There was statistically a significant dif-
ference between two case groups (p=0.0001). 

Totally 7 (0.7%) birth traumas were found in
both case groups. 6 birth traumas (3.5%) in vagi-
nally delivered group and 1 birth trauma (0.1%) in
group delivered by cesarean were met. Here are
the birth traumas we met in both case groups;

• Brachial plexus damage at left arm

• Cerebellar haematoma

• Genital trauma in 2 cases (scrotal incision
and scrotal haematoma)

• Haematoma at neck

• Diaphragmatic eventration

• Incision at lower extremity (in group born
by cesarean)

When groups delivered by vaginally and
cesarean were compared in terms of newborn
trauma during delivery; newborn trauma was sig-
nificantly high in case group delivered vaginally as
to case group delivered by cesarean (p=0.0001). 

When comparing case groups born by vaginal-
ly or cesarean in terms of newborn convulsion;
convulsion occurred in 1 case (0.1%) in vaginally
born group, no newborn convulsion was found in
cesarean group. The difference between both
groups were not found as significant (p=0.30).

Totally 3 (0.3%) cases died in perinatal period.

These were in vaginal delivery group. Here are the

death reasons of them;

1st case: It was born 3400 gr and died due to

heavy perinatal asphyxia and intracranial bleeding

on postpartum third day.

2nd case: It was born 2500 gr and died due to

birth trauma and perinatal asphyxia on postpartum

fifth day.

3rd case: It was born 2500 gr and died due to

perinatal asphyxia on postpartum third day

No risk factor was found for these 3 cases in

antenatal period examinations. The difference

between both case groups was statistically found

significant when they were compared in terms of

newborn loss in perinatal period (p=0.0001).

7 cases (4.1%) from vaginal delivery group and

8 cases (1%) from cesarean delivery group were

taken into newborn care unit when both groups

were compared in terms of newborn intensive care

unit. All of 7 newborns from vaginal delivery

group were put in newborn unit due to birth trau-

ma and asphyxiated birth. 4 of 8 cases from cesare-

an group which required newborn care unit were

put in newborn unit due to dyspnea and 4 of them

were put in newborn unit due to newborn sepsis

diagnosis. The difference between both case

groups was statistically found significant (p=0.008)

(Table 2).

Discussion

Reducing birth trauma and perinatal asphyxia
are within the most important purposes of delivery

Table 2. Newborn results as to birth type of term breech deliveries.

Breech vaginal delivery Breech cesarean delivery p
(n=172) (n=814)

1st min. APGAR < 7 22 (%12.8) 81 (%10.0) 0.273

5th min. APGAR < 4 4 (%2.3) 0 0.0001

Birth trauma 6 (%3.5) 1 (%0.1) 0.0001

Newborn convulsion 1 (%0,6) 0 0.30

Perinatal death 3 (%1.7) 0 0.0001

Requirement for newborn unit 7 (%4.1) 8 (%1.0) 0.008
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medicine developing centuries. It has been
thought for long times that vaginal breech delivery
increases neonatal mortality and morbidity when
compared with cesarean. This observation
becomes a debate for last years and being retro-
spective of studies in this subject increased the
debates.1-6 Debates on breech delivery administra-
tion complicate randomized prospective studies
and there are 3 randomized controlled studies
comparing neonatal outcomes. First two studies
published about 20 years ago and it was reported
in these two studies that vaginal breech delivery
cause minimal risk increase at properly chosen
cases.7-9 Hannah et al compared planned cesarean
with vaginal breech delivery in cases with breech
presentation in a big and multi-centered, prospec-
tive, randomized controlled study and they found
that neonatal mortality and morbidity was lower in
planned cesarean case group as to vaginal delivery
group.9 American and British Obstetrics and
Gynecology Societies suggested planned cesarean
in term, single breech presentation cases after this
study.10,11

Brenner et al stated that mortality rate was 25%
in 1016 breech delivery and the mortality rate was
2.6% in non-breech deliveries and that antepartum,
intrapartum and neonatal deaths in all phases of
gestation was significantly high.1

Tank et al saw that the most frequently seen
damages were brain, spinal cord, adrenal glands
and spleen in autopsy when they determined the
outcomes of traumatic vaginal delivery.12

In an analysis performed in Netherlands in
57.819 cases, Schutte et al found that perinatal
mortality was high in breech presentations even
after correcting gestational age, congenital defects
and birth weight.13

Krebs et al reported that cerebral palsy in fetus-
es with breech presentation had no relation with
birth type; thus, medical intervention could not be
successful for reducing perinatal mortality related
with breech presentation.14 This concept was
expanded by Nelson and Ellenberg, they found
non-cerebral malformation in 1/3 of children born
by breech presentation and having cerebral palsy. 

Flanagan et al found 1st minute Apgar scores of
newborns which were breech presentation and
born by vaginally were lower than those born by
elective cesarean; but they could not find any
increase in mortality and morbidity.16

Cheng and Hannah made a systematic research
in world literature about term breech deliveries
and they found 82 studies in literature published
within 1966-1992 and they chose 24 of them for
analysis. When they compared perinatal results
between planned cesarean breech delivery and
vaginal breech delivery, they observed that all
death cases were in group delivered vaginally and
all neonatal and morbidity occurred after trauma
increased in vaginal delivery groups. They sug-
gested preferring cesarean delivery for persistent
breech presentation in term until a good planned
randomized study having enough statistical power
is performed.17 Similarly, Gifford et al performed
meta analysis of term breech delivery outcomes
and these analyzes showed that trauma and
asphyxia increased in vaginal delivery.18

In their study which was performed on 1433
pregnants, Pradhan et al compared planned
cesarean birth at babies having breech presenta-
tion in term with cesarean birth at vaginal and
labor in terms of perinatal mortality and morbidity;
they found that 5th minute Apgar scores were sta-
tistically higher in planned cesarean group and
newborn care unit requirement was lower in this
group but they found that there was no significant
difference between groups in terms of neonatal
convulsion and birth trauma and they saw that 3
newborn death cases occurred in group delivered
by vaginal and cesarean at labor. No significant
difference was observed between groups in terms
of special care at cerebral palsy and childhood
periods.19

Gilbert et al evaluated 4952 vaginally delivered
cases, 35297 cases delivered by cesarean at labor
and 60418 cases delivered by elective cesarean
which were totally 100667 cases delivered by
breech presentation in term within 3.2 million
cases and they found increased mortality and mor-
bidity (asphyxia, brachial plexus injury, birth trau-
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ma) in nullipara vaginal delivery as to cesarean
before labor. They could not find difference for
neonatal mortality between multipara group deliv-
ered by vaginally and group delivered by elective
cesarean, but they found that morbidity (asphyxia,
brachial plexus injury, birth trauma) increased in
multipara group delivered vaginally.20

As a result of well-planned prospective ran-
domized controlled 3 studies including 2396 cases
at Cochrane Library Database, perinatal and
neonatal deaths, heavy neonatal morbidity were
found significant in pregnants with breech presen-
tation being done planned cesarean in term.21

We could not find any difference between vagi-
nal and cesarean breech deliveries in terms of first
minute Apgar scores in our study; but when we
looked to fifth minute Apgar scores which are
more precious for determining perinatal asphyxia,
we found that  fifth minute Apgar score was sig-
nificantly lower in vaginally delivered group
(p=0.0001).

Birth trauma was quite high in vaginally deliv-
ered group (p=0.0001). We found complications
such as diaphragmatic eventration (related with
phrenic nerve palsy) and scrotal incision together
with most frequently seen traumas in literature
such as brain, spinal cord and genital trauma.
Highness of newborn trauma in vaginal breech
deliveries was compatible with the literature. 

There was no significant difference between
groups in terms of neonatal convulsion (p=0.30).
Only convulsion was observed in newborn which
was born vaginally and found diaphragm eventra-
tion and died postpartum fifth day in our study. 

While early neonatal mortality was seen in 3
newborns in case group delivered vaginally, it was
not observed in any case in case group delivered
by cesarean and the difference between them was
found significant (p=0.0001). This diagnosis was
compatible with literature. 

When groups were compared in terms of new-
born care unit requirement, we found that require-
ment was significantly higher in vaginally deliv-
ered group (p=0.008). While 7 cases from vaginal
delivery group were put in newborn unit due to
birth trauma and asphyxiated birth; none of 8

cases was not related with trauma from cesarean
group which was put in newborn unit. 4 of them
were put in newborn unit due to dyspnea and 4 of
them were put in newborn unit due to newborn
sepsis diagnosis.

There are prospective studies which reported
that fetus at breech presentation in term can be
safely delivered by vaginal way providing to chose
case well.8,22-26 But legal regulations of countries
changing in last years constrained physicians to
consider vaginal breech delivery matter. Increased
perinatal mortalities and morbidities which were
found in groups delivered by vaginally brought
tendency of cesarean delivery for fetuses in all
breech presentation in term. Today, anesthesia,
sterilization, operating room conditions and oper-
ator experience for developing cesarean decreased
cesarean morbidity in terms of maternal state. This
condition is one of the important reasons of
increasing cesarean rates. External cephalic version
seems as a good alternative for reducing this
increased cesarean rates27 and it may be a good
option for developing countries like our country.
But our knowledge is sufficient for now and more
randomized controlled studies are needed. 

Though insufficiency of current scientific data,
it is thought that elective cesarean is safer for new-
born as a result of studies published in recent
years and of our study even though there is no
consensus about the matter. We found in our study
that asphyxia, newborn intensive care require-
ment, newborn trauma and neonatal death were
significantly high in group delivered vaginally. 

Conclusion
More prospective, randomized, controlled stud-

ies are needed for standardization of birth types
found breech presentation in terms of mother and
fetus health but it seems that it is hard to execute
such studies in today’s judicial conditions. 
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Abstract

Objective: The aim of this study is to evaluat the indications, karyotype results and maternal fetal complication of amniocentesis performed in
our clinic. 

Methods: We retrospectively analyed the results of 356 amniocentesis cases performed in our clinic between january 2001 and june 2005 for
different indications.The cases are evaluated in respect to amniocentesis indication, complications, cell culture success and genetic results. After
performance of ultrasound, amniocentesis of done by free hand technicue, 20-22 G needle in used and 1ml of amniotic fluid is taken for every
week of pregnancy. 

Results: The most frequent indication for genetic amniocentesis was found as advanced maternal age (%45). The cell cultures were succesful
in 350 of cases and there were only 6 cases in which cell culture were unsuccesful. Abnormal caryotypes were detected in 12 of 350 (%3.3).
Abnormal caryotypes were; one Trisomy 13 (%0.2), one Trisomy 18(%0.2) and 6 trisomy 21 (%1.7). Other chromosomal abnormalities were
thought to be normal variants (%1.1). In amniocentesis done for advanced maternal age ( 35) and high risk in triple test chromosomal abnor-
mality were found %1.2 (2/158) and %3.7 (5/134) respectively. In amniocentesis done for abnormalities diagnosed by ultrasound choromoso-
mal abnormality was reported as %4 (1/25). 

Conclusion: Amniocentesis is still a widely used technique in prenatal diagnosis due to low fetal loss rate and high diagnostic ability.
Complication risk of amniocentesis is low for both mother and fetus should be done in advanced maternal age and in high risk in triple test as
a prenatal diagnostic test. 

Keywords: Amniocentesis, indication, complication, chromosomal analysis.

.

Karyotip analizi amac›yla genetik amniyosentez uygulanan 356 olgunun retrospektif analizi
Amaç: Klini¤imizde amniosentez uygulanan olgular›n endikasyonlar›n›, karyotip sonuçlar›n› ve iflleme ba¤l› feto-maternal komplikasyonlar› ince-
lemektir. 

Yöntem: Ocak 2001 ve Haziran 2005 tarihleri aras›nda klini¤imizde çeflitli endikasyonlar ile amniyosentez uygulanan 356 olgunun karyotip so-
nuçlar› retrospektif olarak de¤erlendirildi. Bu kapsamda olgular amniyosentez için endikasyon, komplikasyon, hücre kültürü baflar›s› ve genetik
sonuçlar yönünden de¤erlendirildi. Ultrasonografiyi takiben 16-18. gebelik haftas›nda 20-22 G i¤ne kullan›larak serbest el tekni¤i ile amniyosen-
tez ifllemi uyguland› ve her ifllemde gebelik haftas› bafl›na 1ml amnion s›v›s› al›nd›. 

Bulgular: En s›k endikasyon ileri anne yafl› olarak tespit edildi (%45). Olgular›m›zdan 6’s› d›fl›nda 350 sinde kültürde hücre üretildi (%98). Kar-
yotip analizleri yap›lan 350 olgunun 12’sinde (%3.3) çeflitli kromozom anomalileri saptand›. Bunlardan 6 olguda Trizomi 21 (%1.7) birer olguda
Trizomi 13 (%0.2) ve Trizomi 18 (%0.2) tespit edildi. Tespit edilen di¤er anomaliler normal varyant (%1.1) olarak yorumland›. ‹leri anne yafl› ( 35)
nedeniyle amniosentez uygulanan olgular›n %1.2’sinde (2/158), üçlü testte yüksek risk ( 1/270) nedeniyle amniosentez yap›lan olgular›n %3.7
sinde (5/134) kromozom anomalisi tespit edildi. Ultrasonografide (USG) anomali saptanan olgular›n %4’ünde (1/25) kromozom anomalisi sap-
tand›. 

Sonuç: Amniosentez yüksek tan› ve düflük fetal kay›p oranlar› ile prenatal tan›da halen en s›k kullan›lan yöntemlerdendir. Amniosentezin anne
ve fetus için komplikasyon riski düflük olup, ileri yafl gebeliklerinde, üçlü tarama testinde yüksek risk tespit edilmesi durumunda prenatal tan›
amaçl› amniosentez yap›lmal›d›r.

Anahtar Sözcükler: Amniosentez, endikasyon, komplikasyon, kromozom anomalileri
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Introduction 
It is possible to obtain information about fetal

karyotype nowadays by means of interventional
processes used for prenatal diagnosis. Amniocen-
tesis is the oldest well-known prenatal diagnosis
method and fetal sex determination was first done
by “Barr” corpuscle existence in fetal cells which
was obtained by means of amniocentesis by Fucs
and Riis in 1956.1 Steel and Breg showed in 1966
that fetal karyotype determination is possible in
amniotic fluid.2

Amniocentesis for genetic purpose was first
performed by transvaginal way and was performed
blindly in following 60s by transabdominal way. It
was performed in areas that placenta did not exist
by static ultrasonography in the beginning of 80s.3

In the last three decades, the most frequent indi-
cation for genetic amniocentesis has been
advanced age gestation. Many studies have been
done in our country and centers shared their expe-
riences about this subject. Cengizoglu et al report-
ed that 109 amniocenteses were performed due to
advanced maternal age in 46 cases and increased
risk in triple test in 19 cases.4

Amniocentesis for genetic purpose is generally
performed in between 16th – 20th gestational week
after 15th week.  Even though it is a reliable diag-
nosis method in the hands of experienced people,
it has fetal loss and fetal-maternal complication
risks. Total fetal loss, spontaneous abortus and
intrauterine death rates were reported in change
from 2.4% up to 5.2% in a multi-centered study
done by Ager and Oliver.5 It was found in the ran-
domized controlled study published by Tabor et al
in 1986 that fetal loss risk was increased 1% as to
control group.6 Being used of scanning tests and
becoming widespread of determination by ultra-
sonography for diagnosis of chromosomal anom-
alies in recent years caused amniocentesis count to
rise. 

Indication distribution, complications and fetal
karyotype results of genetic amniocentesis applica-
tions done by different indications within approxi-
mately last five years in our clinic were evaluated
retrospectively in this study. 

Methods
Results of 356 cases were evaluated retrospec-

tively whose karyotype determinations were done
in Medical Biology and Genetic Department and
who were applied amniocentesis due to finding

anomaly and aneuploid markers in ultrasonogra-
phy (USG), high risk in triple test (≥1/270) in
between pregnants above 35 years applied to
polyclinic of Obstetrics and Gynecology
Department. Cases were evaluated in terms of indi-
cation, complication, cell culture success and
genetic results for amniocentesis.

Written consent was taken from couples who
accepted application before intervention. All cases
were evaluated before intervention in terms of
being Hepatitis transporter and Rh impropriety.
Hitachi EUB 520 model ultrasonography device
and 3.5 MHz transabdominal probe were used for
amniocentesis process. All fetuses were evaluated
in detail by ultrasonography before process and
placenta localization was determined. After ultra-
sonography, amniocentesis was performed to
cases in localization far from placenta by using 20-
22 G injector which were possible and was per-
formed to cases by passing transplacental which
were not possible in between 16th – 18th gestation-
al weeks and 1 ml amnion fluid was taken per
week in each process. 

The material taken from amnion fluid for cyto-
genetic examination was sent to genetic laborato-
ry of Genetic Illnesses Department. The protocol
that Hoehn et al7 used was performed in cell cul-
ture. Materials were examined by using 20
metaphases display analysis system after 15-20
days of cell culture. 350 cases whose karyotypes
were determined were taken into the study. Family
anamneses of cases with chromosomal anomaly
were retrospectively researched. Complementary
statistic was used as statistical method. 

Results
Average gestational week of cases that had

been applied karyotype analysis was found as
18.33±1.43 and age was found as 34.96±6.7.
Karyotype results of 6 (1.6%) of 356 cases were
could not obtained due to previous bleeding and
contamination. Amniotic fluid infiltration lasting
24-48 hours was found after the process in 6 cases
which were applied amniocentesis. Amniocentesis
indications were found as following; advanced
maternal age (45%), high risk in triple test (38%),
anomaly and marker in ultrasonography (7.1%),
birth with anomaly history (0.5%). 

Chromosome anomaly was found in 12 (3.4%)
of 350 cases after the result of karyotype analyses
in produced cells. Trisomy 21 was found in 6 of

Yüce H et al., Retrospective Analysis of 356 Amniocentesis Results Performed for Karyotype Analysis74



Perinatal Journal• Vol: 14, Issue: 2/June 2006 75

cases (1.7%), trisomy 13 was found in one case
(0.2%) and trisomy 18 was found in one case
(0.2%). Anomalies interpreted as normal variant
were found in remaining cases (1.1%) (Table 1).
Chromosome anomaly was found in 2 (1.2%) of
158 cases which were applied amniocentesis due
to advanced maternal age (≥35) and both of them
were interpreted as trisomy 21. Chromosome
anomaly was found in 5 (3.7%) of 134 cases which
were applied amniocentesis due to high risk in
triple test (≥1/270). Trisomy 21 was found in two
of them, trisomy 13 was found in one case and tri-
somy 18 was found in one case. Polydactyly and
ventriculomegaly were found in detailed USG
examination of case found trisomy 13. Age risk
existed in addition to high risk in triple test in 11
of 356 cases which were applied amniocentesis.
No chromosomal anomaly was found in these 11
cases. 

Chromosome anomaly (trisomy 21) was found
only in one case within 25 cases which were
applied amniocentesis due to anomaly or marker
in ultrasonography. Polyhydroamnios, acid in fetal
abdomen and shortness equal to femoris length
were found in ultrasonography of this case in 16th

week. They were multiple anomalies which were
found in USG in cases with anomalies. Markers
were those which were found in trisomies (short

femoris, short humerus, nape thickness, cardiac,
renal, gastrointestinal and other anomalies). No
repeating anomalies were found in histories of
cases which were found chromosomal anomalies.

Discussion
Chromosomal anomaly was found in 3.4% of

cases in karyotype determination after genetic

amniocentesis in retrospective examination of our
cases. Chromosome anomaly rate was found as
2.5% which were determined pathologically. Both
these and our other rates are close and compatible
with rates reported in the literature. Period of 5
years of this work also covers our training period. 

As known, states such as advanced maternal
age, parental balanced translocation, child history
with chromosome anomaly and fetal anomy exis-
tence, high risk in triple test in ultrasonography are
indications of amniocentesis.8 Even though it is
known as a safe procedure in the hands of expe-
rienced people; there are rates of complication
reported as changing related with centers. 

Sener et al reported in their work that there
may be amnionitis about 0.1% and amniotic fluid
infiltration about 1-2%.9 Also, maternal mortality
related with E.coli sepsis was reported within 48
hours after amniocentesis.10 Possible complications
belonging to mother are rare in amniocentesis.
These are; perforation in visceral organs, amnion
fluid emboly and Rh sensitizasyon.11

Amniotic fluid infiltration complaint lasting 24-
48 hours was found in our eight cases and amni-
otic fluid infiltration stopped within 36-48 hours by
resting in bed without applying any medication in
our series as complication. No oligohydroamnios
or ascendant infection was found in any case after
amniotic fluid infiltration. No fetal loss was found
in first three weeks in any our cases after applied
amniocentesis procedure. It was not possible to
give any rate in terms of other complications due
to the fact that all monitoring process of cases was
not done in our clinic. Also no maternal complica-
tion was reported to us.

Our success for producing fetal cell from
amnion in our series was found as 98%. This rate
was found compatible with 98% success rate
reported by Guven et al.12 The reason for being
unable of production in amniocyt cell cultures in 6
cases was thought it may be related with previous
bleeding and contamination as reported by Yayla
et al.13

Chromosome anomaly risk increases dramati-
cally in advanced maternal age of gestation.
Chromosome anomaly was found in two (1.2%) of
158 cases which were applied amniocentesis due
to only advanced maternal age (≥35). This rate is
low when it is compared with chromosome anom-
aly about 5.8% of that Taner et al examined amnio-
centesis results in 359 advanced maternal age

Table 1. Chromosomal anomalies found by amniocentesis.

No Indication Chromosome anomaly

1 Advanced maternal age  47, XX, +21 (Down syndrome)

2 Advanced maternal age         47, XX, +21 (Down syndrome)

3 High risk in triple scanning    47, XX, +13 (Patau Syndrome)

4 High risk in triple scanning     47, XX, +18 (Edward’s syndrome)

5 High risk in triple scanning     47, XX, +21, inv 9 (Down syndrome)

6 High risk in triple scanning     47, XY, +21 (Down syndrome)

7 High risk in triple scanning     47, XY, +21 (Down syndrome)

8 High risk in triple scanning     46,XY, Yqh + (Normal variant)

9 High risk in triple scanning     46,XY, Yqh+ (Normal variant)

10 High risk in triple scanning     46,XY, 22pstk+ (Normal variant)

11 High risk in triple scanning     45,XY,t(14:21) Balanced translocation



cases.14 The result of this may be age interval of
cases which were applied amniocentesis due to
advanced age. 

Amniocentesis was applied to 134 cases due to
high risk in triple test (≥1/270) and chromosome
anomaly was found in 5 cases (3.7%). Two of
found chromosome anomalies were trisomy 21
(1.4%) and one of them was trisomy 13 (0.7%) and
one of them was trisomy 18 (0.7%). Trisomy 21
was found in six cases (1.3%), trisomy 18 was
found in two cases (0.4%) and trisomy 13 was
found in one case (0.2%) in the study of Kim et al
which was performed on 458 cases.15 This rate was
found as compatible with our results. 

Rizzo et al16 found chromosome anomaly in
16.8% of 273 fetuses that they found anomaly in
ultrasonography and Dallaire et al17 chromosome
anomaly in 27.1% in fetal anomalies. Chromosome
anomaly was found only in 4% of 25 cases that we
applied amniocentesis due to anomaly in ultra-
sonography in our series. Polyhydroamnios and
acid in fetal abdomen was found in ultrasonogra-
phy in this mentioned case and risk in Triple test
was mentioned as 1/450 in again this case. Our
rate difference series were ultrasonography anom-
alies deemed as aneuploid marker that no fetal
anomalies were observed such as oligohydroam-
nios in 6 cases and polyhydroamnios in 7 cases.
Amniocentesis was applied to four cases of other
fetal anomalies due to nuchal edema; it was
applied to one case due bilateral fissure lip, it was
applied to two cases due to renal anomaly, it was
applied to two cases due to fetal cardiac anomaly,
it was applied to one case due to short extremity,
it was applied to one case due to hyperechogenic
intestinal loops. Nose root was as flattened in
remaining case and amniocentesis was applied on
demand of the family. 

Gestations were terminated on demand of fam-
ily of all cases which were found chromosome
anomaly except cases found as normal variant.
Pregnancy of cases which were found normal vari-
ant was monitored up to the end of gestation and
no perinatal complication was found.

Consequently; complication risk of amniocente-
sis is low for mother and fetus and amniocentesis
for prenatal diagnosis purpose should be applied
to cases which were found anomaly in ultrasonog-
raphy in advanced age gestations, in the existence
of high risk in triple scanning. Its most important
disadvantage is to get results later than other peri-

natal methods. Detailed ultrasonographic examina-
tion should be applied to cases which were found
low risk at triple scanning. Our prenatal diagnosis
success is 98%. Chromosome anomaly rate we
obtained with this study is 3.3%. 
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Abstratct

Objective: To obtain the nasal bone length nomogram throughout normal gestation with known prognosis, and to compare it with some
other growth measurements.

Methods: Nasal bone lengths of 540 consecutive cases ranging between 11-39 weeks of pregnancy were measured by ultrasonography
prospectively. Biparietal diameter (BPD) and femur lengths (FL) were obtained in the meanwhile. Nasal bone length nomograms of the 276 term
fetuses, which were born alive and without malformation were obtained according to, BPD, FL, and gestational week. The correlation between
variables was assessed by regression analysis.

Results: A linear growth pattern of the nasal bone length was obtained throughout gestation. (Nasal bone length= Gestational week x 0.42-
2.81) (r2 = 0.94). A positive correlation was found between the growth of nasal bone length and the growth of other bone measurements.

Conclusion: Measurement of the nasal bone length during gestation shows a linear growth pattern according to gestational week, BPD and FL.

Keywords: Fetus, nasal bone, ultrasonography, nomogram

Fetal burun kemi¤i uzunluk nomogram› 
Amaç: Prognozu bilinen normal gebeliklerde fetusun burun kemi¤i uzunlu¤u nomogram›n›n elde edilmesi ve di¤er büyüme ölçümleri ile karfl›-
laflt›r›lmas›. 

Yöntem: Gebeli¤in 11-39 haftalar› aras›nda 540 olguda fetusun burun kemik uzunlu¤u prospektif olarak ultrasonografi ile ölçüldü. Efl zaman-
l› olarak biparietal çap (BPD) ve femur boylar› (FL) elde edildi. Zaman›nda canl› do¤um yapan, anomali saptanmayan 276 fetusun ölçümleri BPD,
FL ve gebelik haftas›na göre de¤erlendirilerek burun kemi¤i uzunlu¤u nomogram› oluflturuldu. De¤iflkenler aras› korelasyon regresyon analizi ile
araflt›r›ld›. 

Bulgular: Burun kemi¤i uzunlu¤unun intrauterin hayatta lineer tipte geliflim gösterdi¤i belirlendi (Burun Kemi¤i = Gebelik haftas› x 0.42 – 2.81)
(r2 = 0.94). Burun kemi¤i büyüme e¤risinin di¤er kemik ölçümleri ile de pozitif korelasyon gösterdi¤i gözlendi.

Sonuç: Normal gebeliklerde fetusun burun kemi¤inin ultrasonografi ile ölçümü gebelik haftas›na BPD ve FL ölçümlerine uygun olarak lineer bir
art›fl göstermektedir.

Anahtar Sözcükler: Fetus, burun kemi¤i, ultrasonografi, nomogram.
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Introduction 
Nasal bone is a structure which can be dis-

played by ultrasonography after 10th gestational
week and it is actually formed of two different
bones.1 If it is not examined in an appropriate
plan, it may be evaluated shorter or longer than
normal and even it may be supposed as it does not

exist.2-4 Quality of the device, experience of the
applier, oligohydroamnios, obesity, fetus position
and gestational week may affect the success of
determination.2,5,6-8

Measurement or only display of nasal bone is a
leading method for early scanning of chromosome
anomalies. It is shown that non-existence of nasal



bone in especially first trimester and non-existence
or hypoplasia of nasal bone may be found with
chromosome anomalies.5,9-13 (Figures 1 and 2). It is
claimed that nasal bone length may show differ-
ence between races.7,14,15

Bone development curves which are one of the
basic criteria of following fetus development can
be applied to various bones of fetus. Biparietal
diameter and femur length measurements are fre-
quently used in daily practice. Furthermore, some
other long bones are also help to distinctive diag-
nosis and scanning. Each bone which is able to be

evaluated by ultrasonography may be leading in
this process. Knowing how bones deviated from
normal length after evaluation contributes to nor-
mal-abnormal distinction. For that reason, ultra-
sonography appliers have to evaluate his/her soci-
ety’s nomograms and have to compare them with
international standards from time to time.

In this work, it is aimed to evaluate fetus nasal
bone length as to gestational week and standard
bone evaluations by ultrasonography and to obtain
reference intervals and growth nomograms for cer-
tain gestational weeks. 

Methods
Nasal bone lengths of fetuses of 540 pregnants

who applied consecutively in between 01.09.2002
– 31.12.2003 were examined in this work.  Routine
ultrasonography examination was performed to
each pregnant between 11th – 39th weeks. For ges-
tational week, last menstrual period dates were
taken as a base for those who have 28-32 days of
menstrual period; crown-rump length (CRL) in first
trimester, biparietal diameter (BPD) in second
trimester, BPD and femur length (FL) measure-
ments in last trimester were taken as a base for
those who did not know the last menstrual period
date. Cases with fetal anomaly, karyotype anom-
alies, multiple pregnants, those delivered dead and
those delivered on 37th week or before, those
which had birth weight under 10th percentile and
over 90th percentile were excluded from the work.
Nasal bones were displayed in low brightness set-
ting by about 45 degree angle within the area that
maxilla and frontal bone limits in central line and
sagittal plans in which chin and lips were dis-
played in face profile of fetus (Figure 1). Each
measurement was done twice and their average
was taken. It was paid attention to align signs with
the upper and lower edges of nasal bone in mea-
surements. Minimum enlargement interval for cali-
bration was adjusted as to be 0.1 mm. Cases were
grouped at two weeks intervals. All examinations
were done 5 mHz convex probe of Toshiba SSH
140-A model ultrasonography device. SPSS pro-
gram was used for statistical analyzes, length of
nasal bone was taken as dependent variable, linear
regression analysis was applied by using SSPS 13
program and by matching gestational week with
BDP and FL. P being less than 0.05 was taken as
statistical significance limit.
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Figure 1. Normal nasal bone (17th gestational week).

Figure 2. Nasal bone deficiency (15th gestational week).



Results
276 pregnants were found who were appropri-

ate for research criteria during the study.  Age
intervals of these pregnants were 19 – 47 and their
average age was found as 30.50±5.92. Totally 14
weeks groups were obtained. Average gestational
week in which examination was performed was
determined as 22.38±6.63 week. It was observed
that case of 35th-36th gestational week was less but
they did not change general average.

Nasal bone measurements within 95% confi-
dence interval as to gestational week are shown in
Table 1. A linear and positive correlation was
found between gestational week and nasal bone in
simple regression analysis. Descriptive coefficient
of gestational week was r2=0.95 in nasal bone
development. Relation between them was found
statistically quite significant (p<0.001). Regression
formula between gestational week and nasal bone
was defined as: Nasal bone (mm) = Gestational
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%95 
Confidence Interval

Week n Average Standard deviation Standard fault Down Up Minimum Maximum

11-12 12 2.29 0.39 0.10 2.06 2.52 1.50 2.85
13-14 10 2.86 0.67 0.21 2.39 3.34 2.00 3.95
15-16 21 3.81 0.70 0.15 3.49 4.13 2.60 5.05
17-18 48 4.82 0.66 0.09 4.64 5.01 3.50 6.10
19-20 44 5.62 0.76 0.11 5.39 5.85 4.35 7.40
21-22 35 6.39 0.76 0.13 6.12 6.65 4.75 8.30
23-24 26 7.27 0.86 0.17 6.92 7.61 5.95 8.75
25-26 14 8.03 0.78 0.21 7.58 8.48 6.75 9.75
27-28 9 9.16 0.77 0.26 8.56 9.75 7.95 10.50
29-30 11 9.46 0.89 0.26 8.88 10.05 8.40 10.80
31-32 16 10.50 0.50 0.13 10.23 10.77 9.90 11.30
33-34 15 11.06 0.34 0.09 10.87 11.25 10.40 11.80
35-36 6 12.29 0.24 0.99 12.04 12.55 12.00 12.60
37-38 9 13.48 0.44 0.15 13.14 13.82 13.00 14.25

Table 1. Length nomogram of nasal bone as to gestational weeks.

Diagram 1. Gestational week nasal bone length. Nasal 
Bone = (Gestational week x 0.42) – 2.81 
r2=0.94; p<0.001
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Diagram 2. Biparietal diameter nasal bone length. 
Nasal Bone = (BPD x 0.15) – 0.97  
r2= 0.92; p<0.001



week x 0.42 – 2.81 (Diagram 1). r2=0.94;
(p<0.001).

Nasal bone length measurements were
researched by BPD and FL which are other criteria
showing growth of fetus and it was observed that
both two criteria were in a positive relation with
nasal bone and growth was linear type (Diagram
2, 3). Related formulas: Nasal Bone = (BPDx0.15)
- 0.97; r2=0.92; p<0.001. Nasal Bone = (FLx0.16) +
0.94; r2=0.92; p<0.001. It was interpreted that the
best descriptive variable for growth of nasal bone
as mm was gestational week (growth of fetus). 

It was observed that nasal bone length was
changed about 2.29-3.81 mm in 11th-16th weeks,
4.82-6.39 mm in 17th-22nd weeks, 7.27-9.16 mm in
23rd-28th weeks, 9.46-11.06 mm in 29th-34th weeks
and 12.29-13.48 mm in 35th-39th weeks.

Discussion
Ossification points in nose become to being

formed in two sides of gristly focus in middle line
beginning from 10th gestational week. While
vomer bones first appear in U shape, they become
V shape by getting unite in next weeks.1 It was
showed that this space may be determined as if it
does not exist by mistake (about 20%) in the
examinations done in that period.16

It should be observed in ultrasonographic
examinations that nasal bones are formed of two
bones uniting in the middle and lying to the front
as echogenic structures. While bones do not pass
upper – lower limits of orbitas in second trimester,
they seem as two thin lines in the middle. The
examination should be carried in neutral position
of fetus and about 45-degree angle. Bones may not
be displayed or may be measured less than their
normal length in examinations under the angle of
45 degree or above 135.4,17 This fault can be fixed
by three dimensioned ultrasonography.3 Also posi-
tion of fetus affects closely displaying.7,8 Nasal
bones may not be displayed in early period (11th-
14th weeks) examinations about 0.5-1%.6,9 This
rate is higher in black race.9

CRL was reported as 42 mm in the earliest fetus
size measurement that nasal bone might be seen in
examinations done after abourtus.1 It was claimed
that these bones might be measured as from 0.8
mm in 10th gestational week.18 The lowest mea-
surement value in our study was 1.5 mm in 11th

gestational week. 

Nasal bones shows a linear growth characteris-
tic in parallel to growth of other bones in body.2

Obido et al reported that nasal bone development
showed a linear increase tendency in 11th-20th ges-
tational week.19 The development is linear in sec-
ond and third trimesters.2 Guis et al found a linear
increase about 4-12 mm in the length of nasal
bone in their ultrasonographic measurements done
in 11th-35th gestational weeks.2 Bunduki et al found
nasal bone length in between 5.9 and 8.0 mm in
16th-24th gestational weeks in their study performed
on 1600 cases.7 Sonek et al measured nasal bone
in between 1.3-14.7 mm within 11th and 40 gesta-
tional weeks.5 In our work, our diagnoses were
changing between 2.2 – 11.0 mm in 11th-34th

weeks, 3.8-7.2 mm in 16th-24th weeks, 2.2-13.4 mm
11th-38th weeks and growth tendency was in linear
style as in other works. Existence of nasal bone is
important especially in the first trimester scanning
studies.20 Existence and non-existence of bone are
paid attention in spite of measurement. As it is
known that ossification is late in fetuses with chro-
mosome anomaly, it is claimed that cases with
hypoplasia should be evaluated again and so
wrong test positivity may decrease.21 Nasal bone
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Diagram 3. Femur length – nasal bone length.  Nasal 
Bone = (FLx0.16)+0.94   r2 = 0.92; p<0.001



length within 11th-14th gestational weeks showed
change between 2.3 and 3.1 mm in series of Sonek
et al.5 Our findings showed similarly changes
about 2.2-2.8 mm. 

Ossification in nasal bones of fetuses with tri-
somy is delayed.4,6 It was reported that nasal bone
did not being observed within 11-14 weeks at 52%
rate and at 43% rate within 14th-25th weeks in fetus-
es with trisomy 21 in a work in which ultrasonog-
raphy and radiological examination were com-
pared; they also reported that radiological exami-
nation is a golden standard for making determina-
tion.11

Cicero et al found nasal bone hypoplasia (<2.5
mm) at 61.8% rate in fetuses with trisomy 21 and
they at 1.2% rate in normal fetuses in their series
of 1046 cases they examined in between 15th-22nd

gestational weeks.10 They calculated that nasal
bone hypoplasia increased trisomy 21 risk 50
times. It is interesting that this diagnosis is isolated
in 14% of fetuses with trisomy 21. Hypoplasia rate
was given as 0.5% for white race and as 8.8% for
black race in the same study. We can not give any
statistical rate due to the fact that chromosome
anomaly cases are less in our work but we keep
collecting data and we guess that we will be able
to give results with many cases in the next series.

Consequently, while existence or non-existence
of nasal bone are attached importance in first
trimester examinations, obtaining bone length and
determining nasal bone hypoplasia gain impor-
tance. Thus, determining nasal bone nomograms
becomes important. It is possible to express 2.5
mm bone length limit value which is used in sec-
ond trimester now by standard variables in near
future. The pioneer series we inspected showed
that nasal bone had a linear increase related with
gestational week during gestation and they might
be stated by formula. After this series we want to
transfer broader series, it will be easier to compare
deviations from normal in our society. 
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Abstract

Objective: The aim of this study was to determine the incidence of nuchal cord at delivery, and to investigate the effect of
nuchal cord on the course of labor and perinatal outcome.
Methods: The delivery cases of 1112, sigleton, vertex presentation pregnancies undergoing spontaneous labor between January
1.2003 and November 1.2005 were included in the study.The cases with maternal and fetal complications were excluded from
the study. Pregnancies with and without nuchal cord entanglement were compared with respect to labor characteristics and
perinatal outcomes.
Results: The incidence of nuchal cord entanglement was found to be 16.5% in the study group. There were no statistically sig-
nificant differences in the rates of neonatal intensive care requirement and 5-minute Apgar scores between pregnancies with
and without nuchal cord entanglement. The rates of fetal distress during labor, cesarean section and vacuum deliveries were
significantly higher in the cases with nuchal cord entanglement compared with women without nuchal cord entanglement.The
rate of fetal distress during labor in pregnant women with nuchal cord entanglement complicated with oligohydramnios was
significantly higher than that in cases of nuchal cord with normal amniotic fluid volume. In the absence of oligohydramnios,
nuchal cord entanglement did not significantly increase fetal distress rate during labor.
Conclusion: There is no significant correlation between nuchal cord entanglement and adverse perinatal outcomes. Therefore
nuchal cord entanglement alone is not an indication for cesarean section. On the otherhand, because of an incresed risk for
fetal distress during labor in cases of nuchal cord entanglement associated with oligohydramnios,the labor of these pregnan-
cies should be monitored carefully. 
Keywords: Nuchal cord, labor, perinatal outcome.

Do¤umda boyunda kordon dolanmas› s›kl›¤› ve perinatal sonuçlar üzerine etkisi 
Amaç: Do¤umda kordon dolanmas› saptanan olgularda, kordon dolanmas› s›kl›¤›n›n, do¤um eylemi ve perinatal sonuçlar üzeri-
ne etkisini araflt›rmak.
Yöntem: 1 Ocak 2003 - 1 Kas›m 2005 tarihleri aras›nda tek, bafl prezantasyonu ile spontan travaya girerek do¤umu gerçekle-
flen 1112 olgu çal›flmaya dahil edildi. Maternal ve fetal komplikasyonlu olgular çal›flmaya dahil edilmedi. Çal›flma grubunda kor-
don dolanmas› insidans› saptand›. Kordon dolanmas› olan ve olmayan gruplar›n do¤um eyleminin karekteristikleri ve perinatal
sonuçlar karfl›laflt›r›ld›. ‹statistiksel de¤erlendirmede student t ve χ2 testleri kullan›ld›. p de¤erinin 0.05’den küçük olmas› anlam-
l› kabul edildi.
Bulgular: Çal›flma grubumuzda boyunda kordon dolanmas› insidans› %16.5 olarak saptand›. Kordon dolanmas› olan ve olmayan
gruplarda 5. dakika Apgar skoru ve yenido¤an yo¤un bak›m ünitesinde tedavi oranlar› aras›nda istatistiksel olarak anlaml› fark-
l›l›k yoktu. Boyunda kordon dolanmas› olan olgularda travayda fetal distres geliflimi, sezaryen ve vakum ekstraksiyon oranlar› bo-
yunda kordon dolanmas› olmayan olgulara göre istatistiksel olarak anlaml› ölçüde yüksek bulundu (p<0.05). Travayda fetal dist-
res gelifliminin, boyunda kordon dolanmas› ve oligohidramniosu olan olgularda, boyunda kordon dolanmas› olup oligohidramni-
osu olmayan olgulara göre istatiksel olarak anlaml› flekilde artt›¤› izlendi (p=0.001). Oligohidramniosu olmayan olgularda boyun-
da kordon dolanmas›n›n travayda fetal distres geliflmesini anlaml› ölçüde artt›rmad›¤› izlendi (p=0.180).
Sonuç: Boyunda kordon dolanmas› ile kötü perinatal sonuçlar aras›nda anlaml› bir korelasyon mevcut de¤ildir. Bu nedenle bo-
yunda kordon dolanmas› tek bafl›na sezaryen endikasyonu de¤ildir; kordon saptanan olgularda do¤um yönetiminde bir de¤iflik-
lik yap›lmas›na gerek yoktur. Bununla birlikte, boyunda kordon dolanmas› ve oligohidroamnios ile seyreden olgular›n travay› s›-
ras›nda fetal distres geliflme riskini önemli ölçüde artt›¤›ndan, bu tür gebelerin travay›n›n yak›ndan izlenmesinde yarar vard›r. 
Anahtar Sözcükler: Boyunda kordon dolanmas›, do¤um eylemi, perinatal sonuçlar.
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Introduction 
Cord entanglement is defined as turning 360

degree of umbilical cord around fetal neck and it
is seen in 15.8%–30% of term gestations and in 6%
of gestations at 20th week and it is determined as
not a problem.1,2 Cord entangling to the fetus body
and its extremities or knotting on itself is rarely
seen.1 Collins defined cord entanglement to neck
as A and B types.3 Type A: Umbilical cord circle
entangles to fetus neck at 360 degree and placen-
tal edge passes over umbilical edge. This entan-
glement can be spontaneously opened due to it is
not knotted. Type B: Umbilical cord circle entan-
gles to fetus neck at 360 degree and placental edge
passes under umbilical edge. This entanglement
can not be spontaneously opened due to it is knot-
ted.

Shui and Eastman reported single cord entan-
glement as 20.6%, double cord entanglement as
2.5% and triple cord entanglement as 0.2% in 1007
fetus deliveries.4 Moreover, there are case repre-
sentations reporting that the cord entangles nine
times.5 There is a linear increase in single or mul-
tiple cord entanglement parallel to increase in ges-
tational age and this rate increases more after 38th

gestational week.6 Increase in movements of fetus
through third trimester and turning movements
towards head presentation may be effective factors
for cord entanglement. It is also reported that cord
entanglements found prenatally by ultrasonogra-
phy can be untied spontaneously before 36th ges-
tational week.7 Clinical importance of cord entan-
glement should be discussed. Even though no
complication is observed on fetus in many stud-
ies,1,2 there are some publications reporting
increased variable deceleration in first and second
trimester of delivery, acidaemia, lowness of evi-
dently increased first minute of Apgar score,
increase in amnios fluid frequency painted with
meconium, increase in urgent cesarean delivery
frequency, increase in resuscitation of newborn,
increase in staying and period of staying of new-
born in intensive care unit and increase in new-
born deaths.8 We researched frequency of cord
entanglement, its effect on delivery and its neona-
tal results in cases having cord entanglement in
neck at delivery in our study. 

Methods
1112 cases were included to our study which

were including term and postterm pregnancies that
had delivery by spontaneous labor by single head
presentation in between 1st January 2003 – 1st

November 2005 in our clinic. Multiple gestations,
cases with fetal anomaly, dead fetus cases, cases
with early membrane rupture, placenta praevia,
ablatio placenta, cesarean cases done by elective
and repeated indication, intrauterine infection,
abnormal fetal presentations were not included to
study. Ages, gestational weeks at delivery, birth
count, birth types, birth weights, birth Apgars’,
fetal distress development during labor, oligohy-
droamnios frequency, existence of cord entangle-
ment at neck and entangled circle count, meconi-
um existence in amnios fluid, staying and staying
period of newborn in intensive care unit, body
mass index (BMI) and length of mother at delivery
were determined. While term gestation was
defined as 37+0 (259 days) and 42+0 (294 days)
weeks of gestation, postterm gestation was defined
as gestations of 42+1 (295 days) weeks or above.
CRL measurements evaluated by ultrasonography
in first trimester were taken as base for properly
calculating gestational age. Cord entanglement
diagnosis was clinically done by doctors at deliv-
ery. Fetal distress diagnosis in labor was found as
to American College of Obstetricians and
Gynecologists Technical Bulletin (ACOG).8

Oligohydroamnios was diagnosed by founding
vertical amnios pocket less than 2 cm in ultra-
sonography during labor. Fetal heart beats were
monitored continuously in active phase of delivery
routinely. Statistical determination was done by
using X2 and student t tests.

Results 
Cord entanglement at neck was found in 184

(16.5%) of 1112 cases at delivery. Cord circle count
entangled at neck was found as 1 times in 140
cases (12.6%), 2 times in 36 cases (3.2%), 3 times
in 17 cases (1.5%), 4 times in 2 cases (0.2%) and 5
times in 1 case (0.08%). Age average of 184 cases
having cord entanglement at neck was found as
27.15±4.60, their average gestational week at deliv-
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ery was found as 276.17±8.07 days, average birth
weight of fetus was found as 3342.06±497.83 gr
and parity average was found as 1.67±0.75. Age
average of 928 cases having no cord entanglement
at neck was found as 27.63±4.32, their average
gestational week at delivery was found as
273.81±7.77 days, average birth weight of fetus
was found as 3288.93±499. 11 gr and parity aver-
age was found as 1.47±0.72. 

60.1% (558/928) of cases having no cord entan-
glement at neck was primipara and 39.9%
(370/928) was multipara. No significant difference
was found between two groups in terms of parity
(p=0.159; OR, 0.823; 95% CI, 0.626-1.080). 

There was no significant difference between
maternal age, length, body mass index, parity, ges-
tational week at delivery (as day), average weight
of fetus in cases having and not having cord entan-
glement at neck and demographic and clinical
qualities are shown in Table 1. 

No perinatal mortality was observed in cases
having and not having cord entanglement. Fetal
distress development at labor was found in 29
(15.8%) of 184 cases having cord entanglement at
neck and found in 88 (9.5%) of 928 cases not hav-
ing cord entanglement. Fetal distress development
was found statistically significant between cases
having and not having cord entanglement at neck
(p=0.025; OR, 1.662; 95% CI, 1.061-2063). 

Rate of cesarean and vacuum deliveries which
were done due to acute fetal distress (AFD) and
not processing labor was found as 29.3% (54/184)
in group having cord entanglement and was found
as 6.6% (61/928) in group not having cord entan-
glement and statistically a significant difference
was found between both groups (p<0.01; OR,
4.465; 95% CI, 2.996-6.653).

It was found that fetal distress developed at
labor in 14 of 35 cases having oligohydroamnios
and cord entanglement at neck. It was observed
that fetal distress development at labor was signif-
icantly and statistically increased in cases having
oligohydroamnios and cord entanglement at neck
as to cases not having oligohydroamnios and cord
entanglement at neck (p=0.001; OR, 3.973; 95% CI:
1.757-8986). It was seen that cord entanglement
was did not increase fetal distress development at
labor significantly in cases without oligohydroam-
nios (p=0.180; OR, 1.566; 95% CI: 0.809-3.028). 

Distributions and indications of interfered
births as to birth types of cases found and not
found cord entanglement at neck are shown in
Table 2. Operative birth rate (cesarean + vacuum)
was found as 29.3% (54/184) in group having cord
entanglement and as 6.6% (61/928) in group not
having cord entanglement. Operative birth rates of
group having cord entanglement were statistically
and significantly higher than rates of group not
having cord entanglement (p<0.01; OR, 4.465; 95%
CI, 2.996-6.653).

Interfered birth (cesarean + vacuum) rate due
to not processing labor of cases having cord entan-
glement was statistically and significantly differ-
ence than cases not having cord entanglement
(p<0.01; OR, 5.516; 95% CI: 3.330-9.139).

There was no significant difference between
5th minute Apgar scores of cases having and not
having cord entanglement at neck (p 0.078; OR,
2.207; 95% CI, 0.895-5.439).

Being with meconium of amnios fluid in group
having cord entanglement was higher than group
not having cord entanglement and there was sta-

Table 1. Demographic qualities of women having and not having cord entanglement in fetus.

Values are given as average ± standard deviation. BMI: body mass index.

Cord entanglement (+) Cord entanglement  (–) p        

Maternal age 27.15±4.60 27.63±4.32 0.333

Maternal length (cm) 161.36±5.02 162.80±5.01 0.092 

BMI 28.13±3.66 28.23±3.28 0.781 

Parity 1.62±0.74 1.47±0.72 0.065

Gestational age (day) 276.17±8.07 273.81±7.77 0.103

Birth weight (gr) 3342.06±497.83 3288.93±499.11 0.333



tistically a significant increase (p=0.001; OR, 3.519;
95% CI: 2.151-5.757). But it was found that amnios
fluid with meconium did not affect perinatal mor-
tality. 

Statistically, no significant difference was found
between two groups in terms of staying rates of
newborns in newborn care unit (p=0.074; OR,
1.538; 95% CI: 0.956-2.472).

There was an increase in favor of male sexual-
ity in fetal sexuality rates in group having cord
entanglement (56%).  But this increase was not sig-
nificant when compared with the group not having
cord entanglement (p=0.450; OR, 1.108; 95% CI:
0.956-2.472). Qualities of fetus between both
groups are shown in Table 3. 

It was found that placenta settlement in group
having cord entanglement occurred mostly in ante-
rior (47%, 86/184); but when it was compared with
the group not having cord entanglement, it was
not statistically significant (p=0.340; OR, 1.147;
95% CI: 0.865-1.522).

Discussion
It is reported that cord entanglement at neck

takes place about 5-18% in reasons of fatal perina-
tal asphyxia together with other cord complica-

tions such as real knot at cord and cord prolap-
sus.10 It is claimed that cord entanglement does not
affect the labor negatively.11,12 On the other hand, it
is reported that the cord entanglement is the rea-
son of antepartum and intrapartum variable decel-
eration and intrapartum fetal distress may occur
due to increase of cord tightening in next phases
of birth.1,13,14 It is reported that complications such
as cord entanglement at neck, real not at cord and
cord prolapsus are seen in 48% of asphyxiated
newborns reached up to the term, it is observed
that fetal asphyxia frequency increases parallel to
the increase of entangled cord circle count and
these complications are fatal in 5-18% of them.13

We found a significant difference in fetal distress
development between groups having and not hav-
ing cord entanglement in our study.

Researching cord entanglement at neck is not
done routinely before birth but existence of vari-
able deceleration at fetal heart beats in car-
diotocography during labor reminds us cord entan-
glement.12 Cord entanglement was first defined by
ultrasonography by Joupila and Kirkinen15 in 1982
and there are obstetric works done by using ultra-
sonography since then.1,12 There are studies done
by colored Doppler in recent years.17,18 Generally,
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AFD: acute fetal distress, SVB: spontaneous vaginal birth, n: case number›, a: statistically significant, ns: statistically not significant.

Table 2. Birth types and indications of cases having and not having cord entanglement at
neck. 

Birth type Indication Cord  (+) Cord  (–)

n % n % p

Cesarean AFD 16 8.7 22 2.4 <0.001 (a)

Not processing labor 35 19 32 3.4 <0.001 (a)

Vacuum AFD 2 1.1 5 0.5 0.329 (ad)

Not processing labor 1 0.5 2 0.2 0.420 (ad)

SVB AFD 11 6 61 6.6 0.778 (ad)

ICU: Intensive care unit, s: statistically significant, ns: statistically not significant, n: case number.

Table 3. Qualities of fetuses having and not having cord entanglement at delivery.

Cord entanglement (+) Cord entanglement (–) p

n % n %

Male fetus 103 56 469 50.5 0.450 (ad) 

Meconium 30 16.3 43 4.6 >0.001 (a)

Staying at ICU 25 13.6 82 8.8 0.074 (ad)

Apgar (5th Apgar > 7) 7 3.8 16 1.7 0.078 (ad



colored Doppler examination has diagnostic value
for rupture of fetal membrane. Three dimensioned
ultrasonography was used in works related with
cord entanglement and it is claimed that it is more
advantageous than colored Doppler study.18

As cord entanglement is related with very dif-
ferent factor, most of performed studies are done
with case representations or little series. There are
publications which show the relationship of cord
entanglement with shoulder presentation, fetal
right side position, male fetus, increased fetal activ-
ity, decreased fetal movement, abnormal umbilical
artery Doppler diagnoses,18,19 abnormal ductus
venous flows,20 posterior settled placenta,21 birth
induction,22 variable decelerations in fetal heart
beatings,13,22 amnios fluid painted with meconi-
um,13,22,23 shoulder dystocia,23 operative vaginal
birth,13 birth by urgent cesarean,23 intrauterine
growth retardation,25,26 lower apgar score,13,14,22

increased staying in newborn unit,23 increased
newborn resuscitation,22 umbilical artery aci-
daemia,13 hypovolemic shock of newborn,12 dural
sinus dilatation,27 dead birth,28,29 cerebral paraly-
sis.30,31 Despite these reports, it is reported in some
studies that cord entanglement is together with
normal neonatal and maternal outcomes.1,2,11,12 We
found in our study that amnios fluid painted with
meconium rate in group having cord entanglement
was increased significantly as to group not having
cord entanglement but there was no significant
increase in staying at ICU, lower Apgar score and
lower birth weight. 

While there are publications reporting that cord
entanglement causes urgent cesarean rates to
increase due to fetal distress,13,22,32 there are also
publications reporting that it does not cause urgent
cesarean rates to increase. We found an increase in
rates of interfered birth (cesarean + vacuum) in
cases having cord entanglement. There are also
publications reporting that cord entanglement
increases the perinatal mortality.31 But these publi-
cations are retrospective. In many works, it is
reported that dead birth rates do not increase if
there is no especially hypertension, ablatio placen-
ta, diabetes, premature rupture of membranes,
oligohydroamnios and major fetal anomalies.13,25 It

was mentioned in these publications that cord
entanglement in cases without oligohydroamnios
did not affect fetal distress development at labor
significantly but it affected fetal distress risk at
labor in cases with oligohydroamnios.32 We
observed in our study that cord entanglement and
fetal distress development increased significantly
in cases with oligohydroamnios as to cases without
oligohydroamnios. Cord tightening during contrac-
tions may be the reason of fetal distress develop-
ment at labor and cord entanglement in cases hav-
ing oligohydroamnios. Fetal distress frequency will
increase due to the fact that cord tightening will be
easier and frequently in cases with oligohydroam-
nios.

Cord entanglements are generally not affects
fetus weight and prognoses of fetus and mother
negatively.31 Single entanglement of cord at neck is
described as a natural diagnosis and it is empha-
sized in repeated studies that entangled cord may
be untied.7 But it is possible to meet with interest-
ing examples about malign prognosis in case rep-
resentations.5,33 We observed in our study that cord
entanglement did not affect fetus weight and prog-
noses of fetus and mother negatively. 

When fetus presentation is examined, it is
found that cord entanglement is frequently met in
rump presentation.34 We did not researched a rela-
tionship between fetus presentation and cord
entanglement due to the fact that we included
cases with vertex presentation into our study.

Cord entanglement was found slightly high in
male fetuses.21,31 We found that male fetus count
was higher in group having cord entanglement but
it was statically not significant.

We observed increase in the rates of interfered
birth due to hardly processing labor in cases hav-
ing cord entanglement at neck in our study. Not
processing of labor in cases having cord entangle-
ment at neck can be explained that cord prevents
engagement of head to pelvis. In this case, cord at
neck can be deemed within reasons of surmatura-
tion. Researching existence of cord at neck by
ultrasonography becomes important for inspecting
third trimester of gestations in case of surmatura-
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tion. As in our study, if there are cord entangle-
ment and oligohydroamnios, interfered birth rate
increases. 

Conclusion
Cord entanglement at neck in the existence of

oligohydroamnios significantly increases fetal dis-
tress development risk at labor and this condition
increases the interfered birth rates. Rates of amnios
fluid painted with meconium significantly increase
in cases with cord entanglement; but this result
does not affect perinatal mortality and staying of
newborn in intensive care unit. 

As a result of our study, it is found that perina-
tal outcomes are not different between groups
having and not having cord entanglement at neck
and there is no need to change birth administration
of cases found cord, but labor should be observed
closely due to the fact that fetal distress risk is
increased in cases with oligohydroamnios. 
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Abstract
Objective: Our purpose was to investigate the conditions of antenatal education about pregnancy, delivery and puerperium dur-
ing antenatal care. 
Methods: The study was planned as cross-sectionally and antenatal education was investigated in 420 women who had pre-
natal care and gave birth in last 2 years. 
Results: Majority of women (82.1%) reported that they used different information resources for antenatal education. The ratio
of using different information resources for antenatal education was higher in women who live in city, have high socioeconomic
status, high educational level and social security. The ratio of women who had higher educational level (≥ 12 years) was high-
er in women who had used other information resources than that of not used (12.8% versus 2.7%, p = 0.00). Women were
reported that they received better information on ‘antenatal care’, ‘nutrition’, and ‘immunisation’. But antenatal education was
inadequate in these subjects: ‘exercise’, ‘sexual life’, and ‘chromosomal anomaly screening’. Information resources that were
used most commonly were books, television, and friends. 
Conclusion: Antenatal education is especially important in women who live in village, have low socioeconomic state, low edu-
cational level, have not social security and in housewifes. ‘Chromosomal anomaly screening’, ‘sexual life’ and ‘exercise’ are the
subjects that pregnanat women are not informed enough and giving adequate information in these issues is important. Books
and television are the most common used information sources and we should use them more effectively. 
Keywords: Antenatal education, antenatal care, pregnancy.

Do¤um öncesi bak›m esnas›nda gebelik, do¤um ve do¤um sonras› döneme iliflkin bilgi edinme
durumu
Amaç: Gebelerin do¤um öncesi bak›m (DÖB) esnas›nda gebelik, do¤um, ve do¤um sonras› dönem ile ilgili bilgi edinme durum-
lar›n›n araflt›r›lmas›.
Yöntem: Çal›flma kesitsel planl› olup son iki y›l içinde do¤um yapan ve DÖB alan 420 kad›n ile yap›lan görüflmede, gebelik esna-
s›nda, gebelik/do¤um ile iliflkili bilgilenme durumu araflt›r›ld›. 
Bulgular: Kad›nlar›n %82.1'i muayene olduklar› yerin d›fl›ndaki bir kaynaktan gebelik, do¤um, do¤um sonras› dönem ile ilgili bil-
gi ald›klar›n› bildirdi. fiehir merkezinde yaflayan, e¤itim düzeyi yüksek, iflte çal›flan, sosyal güvencesi olan ve sosyoekonomik dü-
zeyi yüksek olan kad›nlar›n DÖB esnas›nda, muayene oldu¤u yerin d›fl›ndaki bir kaynaktan bilgi edinme oranlar›n›n daha yüksek
oldu¤u saptand›. Baflka kaynaktan bilgi alanlarda e¤itim süresi 12 y›l ve üstünde olanlar›n oran› %12.8 iken bilgi almayanlarda
%2.7 oldu (p = 0.00). DÖB esnas›nda gebelere en çok bilgi verilen konular ‘gebelik muayeneleri’, ‘gebelikte beslenme ve kilo al›-
m›’, ‘afl› yapt›rma’ olurken en az bilgi verilen konular ‘egzersiz’, ’cinsel yaflam’ ve ‘kromozom anomali taramas›’ oldu. DÖB al›-
nan yerin d›fl›nda gebelik, do¤um, do¤um sonras› dönem ile ilgili en s›k bilgi al›nan kaynaklar ise kitap/dergi, televizyon ve arka-
dafl/tan›d›k oldu. 
Sonuç: DÖB esnas›nda gebelik/do¤um ile ilgili bilgilendirmenin öncelikli olarak yap›lmas› gerekenler köy/kasabada yaflayan, sos-
yoekonomik düzeyi düflük olan, sosyal güvencesi olmayan, e¤itim düzeyi düflük olan ve iflte çal›flmayan gebelerdir. DÖB esnas›n-
da yetersiz bilgilendirme yap›lan konular›n bafl›nda kromozom anomali taramas›, cinsel yaflam, egzersiz gelmekte olup bu konu-
larda gebelerin bilgilendirilmesine önem verilmelidir. Gebelerin en çok kulland›¤› bilgi kaynaklar› kitap/dergi ile televizyon olup
toplumun e¤itiminde bunlar etkili olarak kullan›lmal›d›r. 
Anahtar Sözcükler: Do¤um öncesi e¤itim, do¤um öncesi bak›m, gebelik. 
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Introduction 
One of the important factors affecting the satis-

faction of pregnant women with the antenatal care
education they receive is good communication
between the pregnant women and the health work-
er giving the antenatal care education.1 Providing
pregnant women with suitable and accessible infor-
mation is one of the important factors in ensuring
good communication.2

It has been stated that there is an increase of
knowledge and adaptation in pregnant women con-
tinuing antenatal care education and that the ratio of
starting formula with caesarean and before being dis-
charged is low.3 Turan and Say have stated that ante-
natal care education which is to be given to women
experiencing their first pregnancy may have a posi-
tive effect on the man’s contribution to family plan-
ning with the early start of breastfeeding and new-
born follow-ups.4 In response to this, there are also
studies reporting that continuing antenatal care edu-
cation have no positive contribution to antenatal care
and feeling good about the self.5,6

The education which is to be provided for preg-
nant women during antenatal care may ensure posi-
tive contributions on the health of the mother and the
baby such as receiving adequate antenatal care, the
realization of the delivery under healthy conditions,
the appropriate use of family planning methods, and
the elimination of negativities in regards to baby care.

Antenatal education in our country is most often
provided in the form of clinic education by the mid-
wife/nurse or doctor whom the pregnant woman
receives antenatal care. Educating with antenatal care
education classes commonly used in developed
countries is not done outside the limited number of
centers. Similarly, education through booklets and
brochures is also non-common.

This study was designed with the consideration
that it would contribute to appropriate planning and
programming in relation to educating pregnant
women in our country, and with the object to inves-
tigate information regarding antenatal education
about pregnancy, delivery and puerperium during
antenatal care.

Methods
The study was planned cross-sectionally and the

investigation included women who delivered within
the last two years. The women included in the study
and the Abant Izzet Baysal University were discussed

at Izzet Baysal Faculty of Medicine, Department of
Gynecology and Obstetrics; Izzet Baysal Obstetrics
Hospital and Children's Health Hospital; Refika
Baysal Mother Child Health and Family Planning
Center, and Health Care Center between the first of
August and 30th of December 2004. The discussions
were realized by the investigation staff from our clin-
ic. Women were asked questions regarding ‘the state
of education during antenatal care’ taking place in a
broad survey form related to antenatal care. The
study group consisted of 420 cases in total.

Annual income in USD dollars, having social
security, being a homeowner, being an automobile
owner were used as criteria in the determination of
the socioeconomic level. Those who had an annual
income over 12.000 USD or between 6.000 to 12.000
USD and had two out of social security, house, auto-
mobile, or those who did not know what their annu-
al income was and had social security, a house, and
an automobile were included in the "high socioeco-
nomic level" group. Those who have an annual
income below 6.000 USD and had at the most one
out of house, automobile or social security were
included in the “low socioeconomic level” group,
and the remaining cases were included in the “mid-
dle socioeconomic level” group.

Statistical evaluations were performed with the
SPSS package program (version 11) by the transferal
of survey data to the computer environment. Student
t, Mann, Whitney U, X2 and Fisher’s exact X2 tests
were used for the statistical evaluation. The signifi-
cance limit was taken as p < 0.005.

Results
The average study group age is 26.5 ± 4.8, num-

ber of deliveries is 1.6 ± 0.8, average annual income
is 5136.9 ± 4336.4, and other socioeconomic charac-
teristics and some antenatal care related fundamental
variables are given in Table 1. 82% of women have
been stated to have received information regarding
pregnancy, delivery and puerperium from a different
source. Factors such as living in the city central, high-
er educational level, being employed, having social
security and a high socioeconomic level were detect-
ed to have an impact on using information from a
different source (Table 2). In response to this, using
information regarding pregnancy, delivery and puer-
perium during antenatal care from a source other
than the health unit from which antenatal care is
received did not show any difference from that pro-
vided by the antenatal care doctor or midwife/ nurse.
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While the ratio of pregnant women with education of
12 years or more who used information from a dif-
ferent source was 12.8%, the ratio of those who did
not was 2.7% (p = 0.00). The ratio of women work-
ing who reported to have used information from a
source other than the health unit they received ante-
natal care when pregnant was higher than women
who did not (6.7%) with 15.5% (p = 0.05). It was
detected that the ratios of living in the city (60.6%
against 41.3%, p = 0.00), having a high socioeco-
nomic status (22.3% against 12.0%, p = 0.06), and

having social security (91.3% against 84.0%, p = 0.05)
was higher in women who reported to have used
information from a different source.

While the subjects which pregnant women were
given information most often on at the health unit
which they received antenatal care and their ratios
were ‘pregnancy check-ups (82.6%), ‘diet and weight
gain during pregnancy (80.0%)', ‘getting vaccinations
(70.2%)’, the subjects in which the least information
was given were ‘exercise (39.5%)’, ‘sexual life

USD: American Dollars

Table 1. The main sociodemographic characteristics of the study group and some variables 
associated with antenatal care.

Average ± standard divergence Extreme values

Age 26.5 ± 4.8 17-41

Number of pregnancies 1.9 ± 1.2 1-10

Do¤um Say›s› 1.6 ± 0.8 0-6

Number of deliveries 0.2 ± 0.6 0-7

Number of spontaneous abortions 0.1 ± 0.3 0-2

Number of children living 1.6 ± 0.8 1-5

Average annual income (USD) 5 136.9 ± 4 336.4 0-30 000

Month pregnancy follow-ups started 2.4 ± 1.4 1-9

Total number of check-ups 9.5 ± 4.2 1-30

Table 2. The sociodemographic characteristics of pregnant women who used a difference
source of information about pregnancy, delivery and puerperium.  

Receiving information about pregnancy

Yes No 

Place of residence (420 cases, x2 = 12.17, p = 0.00)

Province 209 (%60.6) 31 (%41.3)

Town 44 (%12.8) 9 (%12.0)

Village 92 (%26.7) 35 (%46.7)

Socioeconomic level (420 cases, x2 = 5.60, p = 0.06)

Low 108 (%31.3) 32 (%42.7)

Medium 160 (%46.4) 34 (%45.3)

High 77 (%22.3) 9 (%12.0)

Social security (420 cases,  x2 = 3.65, p = 0.05)

Yes 315 (%91.3) 63 (%84.0)

No 30 (%8.7) 12 (%16.0)

Term of education (420 cases, x2 = 20.88, p = 0.00)

0-5 years 178 (%51.6) 60 (%80.0)

6-11 years 123 (%35.7) 13 (17.3)

12 years and above 44 (%12.8) 2 (%2.7)

State of being employed (420 cases, x2 = 3.71, p = 0.05)

Housewife 293 (%84.9) 70 (%93.3)

Employed 52 (%15.1) 5 (%6.7)

The person providing the most frequent antenatal care (420 cases, x2 = 0.09, p = 0.77)

Midwife/nurse 109 (%31.6) 25 (%33.3)

Doctor 236 (%68.4) 50 (%66.7)
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(39.3%)’, and ‘chromosomal anomaly screening
(26.7%)’ (Table 3). 65.5% of women reported that
they felt the need to acquire information from other
sources regarding antenatal education about preg-
nancy, delivery and puerperium during their preg-

nancy. The subjects which they felt the need to
receive the most information during pregnancy and
their ratios were 'diet (44.0%)', 'signs of danger dur-
ing pregnancy (%34.3)’, and ‘delivery (32.4%)’ (Table
4). The other sources most commonly used for infor-
mation regarding antenatal education about preg-
nancy, delivery and puerperium during antenatal
care were books/magazines (54%), television (40%),
and friends/acquaintances (%22.4). In response to
this, it was determined that other sources such as
radio, internet, newspaper and brochures were not
used much for this purpose (Table 5).

Discussion
It was detected that women felt the need to

receive an important ratio of information during ante-
natal care and that they referred to sources other than
clinic education to receive information. The ratio of
women who reported that they used information
from other sources regarding pregnancy, delivery
and puerperium was found to be 82.1%, and the ratio
of those who felt the need to be educated was found
to be 65.5%. These results show that clinic education
provided by the midwife/nurse or doctor giving ante-
natal care was inadequate, and that pregnant women
felt the need to be educated and they tried to ensure
this through other sources. In the study which was
performed by Karatas7 with the objective to examine
the efficiency of the prenatal care and education pro-
vided by the nurse with the group education method,
it was shown that women lacked knowledge regard-
ing the health of the mother and the child and by
proving that they want to be educated, that it is pos-
sible to ensure a significant increase in their level of
knowledge by providing continuous education in
direction to the needs. It was detected that women
who used information from different sources during
pregnancy had a high level of education, and that the
ratios of having a high socioeconomic level, living in
the city, having social security and being employed
was higher. We consider that the woman’s level of
education is the most important of these factors. As
women’s level of education increases, their possibili-
ty of being employed increases, consequently, the
possibilities of having social security, living in the
city, being of a high socioeconomic status
increase.

It seems that the place antenatal care is receive
or from who it is received does not significantly
affect the pregnant woman’s state of being educat-
ed. It was observed that women who stated that

Table 3. The ratios of education on various subjects about
pregnancy, delivery and puerperium during antena-
tal care.

The ratios of education during  (%)

antenatal care 

Pregnancy check-ups 347 (%82.6)

Diet and weight gain during pregnancy 336 (%80.0)

Getting vaccination 295 (%70.2)

Lactation 267 (%63.6)

Common illnesses during pregnancy (nausea, constipation, etc) 261 (%62.1)

Delivery 223 (%53.1)

Signs of danger during pregnancy (pain, bleeding, etc) 213 (%50.7)

Puerperium care 201 (%47.9)

Family planning 171 (%40.7)

Exercise 166 (%39.5)

Sexual life 165 (%39.3)

Chromosomal anomaly screening 112 (%26.7)

Table 4. The ratio of pregnant women feeling the need to
be educated on various subjects about pregnancy,
delivery and puerperium during antenatal care. 

The ratio of pregnant women feeling the   (%)*

need to be educated during antenatal care 

Diet 185 (%44.0)

Signs of danger during pregnancy (pain, bleeding, etc) 144 (%34.3)

Delivery 136 (%32.4)

Check-up frequency and time 124 (%29.5)

Lactation 114 (%27.1)

Sexuality 112 (%26.7)

Daily activities 67 (%16.0)

Being employed 54 (%12.9)

Table 5. The other sources used to gain information 
about delivery and puerperium during 
antenatal care.

The other sources used to gain information   (%)*

Books/magazines                                  227 (%54.0)

Television        168 (%40.0)

Friend/acquaintance                                            94 (%22.4)

Radio                             32 (%7.6)

Internet                                               20 (%4.8)

Other (newspaper, brochure, etc) 17 (%4.0)

*The total of the percentages is over 100% since pregnant women use more than one
source. 

*The total of the percentages is over 100% since pregnant women use more than one
source. 
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antenatal care is most frequently received from the
midwife/nurse, secondly received antenatal care
from the doctor. Therefore, in order to investigate
whether there is a difference in the ratio and con-
tent of education given to pregnant women during
antenatal care in comparison to receiving antenatal
care from the doctor or the nurse, it will be appro-
priate to compare pregnant women who received
antenatal care only from the doctor or the nurse.

While the subjects which pregnant women were
given information most often on at the health unit
which they received antenatal care and their ratios
were ‘pregnancy check-ups (82.6%)’, ‘diet and
weight gain during pregnancy (80.0%)’, ‘getting
vaccinations (70.2%)’, the subjects in which the
least information was given were ‘exercise (39.5%)’,
‘sexual life (39.3%)’, and ‘chromosomal anomaly
screening (26.7%)’. In the study in which they inter-
viewed 151 puerperants after delivery, Ozbasaran
and Yanikkerem,8 have reported that the subjects in
which pregnant women received the most educa-
tion during antenatal care was diet and tetanus vac-
cination. Education about chromosomal anomaly
screening done during antenatal care is of special
importance. This is because it is possible for the
pregnant woman to give informed consent con-
sciously regarding invasive approach for screening
tests and/or exact diagnosis only by having ade-
quate knowledge. It was stated that 32%-40% of
pregnant women felt that they did not receive ade-
quate information regarding the benefits and risks
of various screening tests.9 It was stated that edu-
cation on antenatal screening tests is inadequate for
informed consent, that it is at times wrong or mis-
leading,10 that this situation may be due to the lack
of knowledge of the person giving antenatal care,
their lack of education on how to communicate
information in a conceivable way, or the lack of
sufficient time and resources for education.11-13 In
order to provide efficient use of antenatal screening
tests in our country, in order to provide efficient
contribution to the process of the decision making
of families, it is important to provide adequate edu-
cation for pregnant women regarding the subject.

In the study, 65.5% of women reported that they
felt the need to acquire extra information during
their pregnancy and the subjects which they felt the
need to receive the most information were 'diet
(44.0%)’, 'signs of danger during pregnancy
(%34.3)’, and ‘delivery (32.4%)’. It was reported in
a study that the most important objective of the
education given during antenatal care was to

ensure self-confidence in women for delivery and
baby care.14 It was reported that the subjects which
pregnant women were most interested in during
antenatal education were physical and psychologi-
cal changes linked to pregnancy, fetal develop-
ment, the act of giving birth, delivery and baby
care.15 A pregnant woman who is aware of the dan-
ger signs in pregnancy will contact a health institute
on time at the circumstance of risky situations, and
when they have adequate knowledge on delivery,
they will want to realize delivery in a place with the
appropriate conditions. The pregnant woman con-
tacting a health institute on time at the circum-
stance of risk, and the delivery taking place in
healthy conditions, the decrease in mortality being
primary, it may provide remedial contributions to
the health of the mother and baby.

The other sources most commonly used for
information regarding antenatal education about
pregnancy, delivery and puerperium during ante-
natal care were books/magazines (54%), television
(40%), and friends/acquaintances (%22.4). In
response to this, it was determined that other
sources such as radio, internet, newspaper and
brochures were not used much for this purpose. In
a study, 65 midwives and 100 randomly selected
pregnant women were interviewed.16 During the
first check-up, in this study which antenatal educa-
tion is provided, only 33% of pregnant women
have reported that they were able to follow the rec-
ommendations given to them during the education
by midwives, without the aid of written or visual
tools. In the conclusion of the study, it was stated
that giving information is not the most appropriate
method of educating in the education of pregnant
women, and that other methods such as mass com-
munication media and brochures need to be used
more often than usual.

Education through antenatal education classes is
not common in our country, and there have been
no women in the study who stated that they
received any information in the said way. In their
study, Turan and Say4 have reported that the early
start of antenatal lactation and baby check-ups and
participation in family planning applications may
be beneficial in women experiencing their first
pregnancy. In a study which reports the frequency
of continuing antenatal education classes as 23%,
the ratio of a caesarean section and the ratio of
starting formula before being discharged from the
hospital was found to be lower in women who
continued antenatal education, and that antenatal
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education increased the knowledge and adapta-
tion of women.3 The popularization of antenatal
education plays an important role in the enabling
of pregnant women to access reliable and uniform
information about pregnancy, delivery and puer-
perium in our country. Antenatal education should
not be considered a luxury, the necessary arrange-
ments should be made to start antenatal education
implementations at regular intervals especially at
health institutes with an annual delivery rate over
a specific number.

In conclusion, two out of every three pregnant
women in the study feels the need to be educated
about pregnancy, delivery and puerperium during
antenatal care, and four out of every five pregnant
women try to gain information from a different
source. The factors of using a different source are
living in the city, having high socioeconomic sta-
tus, having a high level of education, being
employed, and having social security. Therefore,
those who primarily need to be given antenatal
education are pregnant women living in the rural
areas, having a low socioeconomic status, and
who are unemployed. Chromosomal anomaly
screening, sexual life, exercise being the main sub-
jects in which education is inadequate during ante-
natal education, importance must be attached to
educating pregnant women on the said subjects.
The sources of information most often preferred in
antenatal education are books/magazines, And
these resources should be used effectively in pub-
lic education.
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Abstract

Background: Heterotopic pregnancy, simultaneous presence of intrauterine and extrauterine pregnancies is a very rare condi-
tion. In recent years, however, the widespread use of assisted reproductive technologies has dramatically increased the inci-
dence of this condition. Early diagnosis of heterotopic pregnancy is important to decrease mortality and morbidity and to pre-
serve future fertility.

Case: This report describes a 35-year-old female at 10 weeks’ gestation with an intrauterine monochorionic monoamniotic twin
pregnancy after ovulation stimulation with clomiphene citrate and intrauterine insemination who presented complaining of left
lower quadrant abdominal pain. After physical and transvaginal ultrasonographic examinations monochorionic monoamniotic
twin pregnancy and intra abdominal bleeding was diagnosed which led us to the decision of performing a emergency laparo-
tomy. The right fallopian tube was found to be ruptured due to extrauterine pregnancy localized in the ampullary region and
right salpingectomy was performed.

Conclusion: Heterotopic pregnancy must be considered in the differential diagnosis of abdominal pain in the fist trimester, espe-
cially in patients who conceived by means of assisted reproductive technology. 

Keywords: Heterotopic pregnancy, twin pregnancy. 

Monokoryonik monoamniotik ikiz gebelikle birlikte görülen heterotopik gebelik olgusu

Amaç: Heterotopik gebelik, intrauterin ve ekstrauterin gebeli¤in birlikte bulundu¤u, özellikle risk faktörleri yoksa oldukça nadir
rastlanan bir durumdur. Son y›llarda yard›mla üreme teknolojilerindeki geliflme sonucu heterotopik gebelik insidans›nda art›fl
meydana gelmifltir. Heterotopik gebeliklerin erken tan› ve uygun tedavisi mortalite, morbidite ve gelecekteki fertilite aç›s›ndan
önemlidir.

Olgu: Klomifen sitrat ile ovulasyon indüksiyonu sonras› yap›lan IUI uygulamas› ile gebe kalan hasta, ani bafllayan kas›k a¤r›s› fli-
kayeti ile müracaat etti. Muayene ve transvajinal ultrasonografi ile de¤erlendirime sonucunda monokoryonik monoamniotik ikiz
gebelik ve bat›n içine kanama ile uyumlu bulgular saptand›. Acil olarak opere edilen hastada rüptüre sa¤ ektopik gebelik saptan-
d› ve sa¤ salpenjektomi operasyonu uyguland›. Halen onalt›nc› gebelik haftas›nda monokoryonik monoamniotik ikiz gebelik sa¤-
l›kl› olarak devam etmektedir.

Sonuç: Özellikle yard›mla üreme teknikleri sonucu oluflan gebeliklerde birinci trimesterde kar›n a¤r›s› flikayeti ile baflvuran hasta-
lar›n ay›r›c› tan›s›nda heterotopik gebelik de ak›lda tutulmal› ve zaman›nda uygun flekilde tedavi edilmelidir. 

Anahtar Sözcükler: Heterotopik gebelik, ikiz gebelik.

Heterotopic Pregnancy: Tubal Ectopic
Pregnancy And Monochorionic Monoamniotic
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Background 
Heterotopic pregnancy is the name of simulta-

neous presence of intrauterine and extrauterine
pregnancies and seen in at 1/30000 to 1/7963 of all
pregnancies.1 It is first defined by Duverney in the
year of 1708, as an autopsy finding in a patient
died because of ectopic pregnancy and also simul-
taneously having intrauterine pregnancy.1

However, its incidence is increasing in women
having past pelvic inflammatory disease, tubal
surgery, ectopic pregnancy history and women
conceived with assisted reproductive techniques
(ART)  and incidence raises  up to 1/100.2 There is
heterotopic pregnancy cases seen with intrauterine
twin pregnancy defined at the end of first trimester
in literature.3 Here a tubal heterotopic pregnancy
case seen with intrauterine monochorionic
monoamniotic twin pregnancy conceived with an
application of intrauterine insemination (IUI) made
after ovulation induction with clomiphene citrate
(CC) is reviewed.

Case
The patient (35 age, gravida: 0, parity: 0) who

had pre-diagnose of infertility due to male mate
had ovulation induction with CC and subsequent-
ly IUI applied to our clinic for routine antenatal
examination at eighth week of the pregnancy for
the first time. After resulting of physical examina-
tion and ultrasonographic evaluation, monochori-
onic monoamniotic twin pregnancy is determined
and antenatal routine tests are prompted. In the
patient applying to our clinic after two weeks with
inguinal pain acute abdominal findings and in
transvaginal ultrasonography monochorionic
monoamniotic double vital fetus inside the smooth
contoured regular single gestational sac, hypereco-
genic solid mass in size 30x45 mm at the right
adnexial region and findings related to intraab-
dominal bleeding observed and withthat decided
for operation. In laparotomy finding compatible
with ruptured ectopic pregnancy is determined at
right tubal ampullar region (Figure 1). Right
salphengectomy is performed in patient and taken
to her bed. It is reported tubal ectopic pregnancy
in pathology report. At the same day, after opera-

tion it is observed that both fetuses are vital by
ultrasonography. No complication occurred and
the patient discharged in third day after operation
with cure to come back for routine pregnancy con-
trols. The patient is still in 16th gestational week
and her pregnancy is lasting without any problem. 

Discussion
While spontaneous ectopic pregnancy is seen

in 1-2% of all of the pregnancies,4 it is seen as 5%
of the pregnancies after AST.2 Risk factors increas-
ing the frequency of ectopic pregnancy are, past
pelvic inflammatory disease (PID), intrauterine
device (IUD), assisted reproductive techniques,
endometriosis, past abdominal surgery, tubal
surgery and sexually transmitted diseases and
these risk factors seem similar to the heterotopic
pregnancies. The accused mechanism in ectopic
and heterotopic pregnancies especially seen after
ART is immigration of transferred embryo to dam-
aged tuba and unrejection from tuba by peri-
staltism.1,5

Early diagnose of heterotopic pregnancy is
hard because of insufficient clinic symptoms.
Reece et al1 defined four widespread symptoms
and findings. These are; abdominal pain, adnexi-
al mass, peritoneal irritation and increasing in the
size of uterus. While Tal et al2 reported abdomi-
nal pain in 83% and abdominal tenderness with
hipovolemic shock in 13% of the heterotopic
pregnancy cases also reported vaginal bleeding in

Figure 1. Intraoperative viewing of heterotopic pregnancy
at right tuba. (EG: ectopic pregnancy).
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half of the patients. Finding of vaginal bleeding
that can be coincided in ectopic pregnancies is
rarely seen in hetrotopic pregnancies because of
intact endometrium of intrauterin pregnancy.6 In
our case too no clinical finding is seen until
developing of tubal rupture related to heterotopic
pregnancy but, patient applied to our clinic with
peritoneal irritation findings occurring because of
intraabdominal bleeding as a conclusion of rup-
ture.

The most important diagnose method in diag-
nosing heterotopic pregnancy is high-resolution
transvaginal ulrasonography. In high risk patients,
especially the ones that ART is applied 4-6 weeks
after embryo transfer it is offered to make ultra-
sonographic evaluation for diagnose of both
intrauterine pregnancy and for differential diag-
nose of ectopic and heterotopic pregnancy rou-
tinely.7 But, especially the diagnose of heterotopic
pregnancy is very hard even with ultrasonogra-
phy and only 10% of cases can be diagnosed in
preoperative period and it is known that sensitiv-
ity of sonography is only 56 %.8 In our case too,
routine antenatal physical examination was made
before 2 weeks of her admittance to our clinic
with acute table, intrauterine monoamniotic,
monochorionic pregnancy was determined but
did not find any finding compatible with hetero-
topic pregnancy.

Intrauterine pregnancy diagnose with ultra-
sonography, is very easy if it is made by an expe-
rienced physician. But, in ectopic pregnancies
monitoring of gestational sac at adnexial region
or fetal cardiac activity is a rarely seen finding.7,8

Furthermore, determining of intrauterine preg-
nancy does not frequently bring to mind the
ectopic pregnancy and heterotopic pregnancy
diagnose can be missed. For this reason, espe-
cially in the presence of intrauterine pregnancy
more than one, it must be considered that there
can be an ectopic pregnancy simultaneously and
to make differentional diagnose adnexial regions
must examined with ultrasonography carefully. In
pregnancies developing especially after ART
probability of heterotopic pregnancy increases
and even if these pregnancies are evaluated with
ultrasonography, its diagnose is very hard in early
period. In the differential diagnosis of the patients
admitting with the complaint of abdominal pain

and especially the ones having acute abdomen
and peritoneal irritation findings in first trimester
heterotopic pregnancy must not be forgetted.
Because, majority of heterotopic pregnancies,
also as in our case, are diagnosed in emergency
laparotomy performed after it came symptomatic. 

Although majority of heterotopic pregnancies
case is placed at tubae, abdominal, cervical, cor-
nual and ovarian heterotopic pregnancies are also
reported,9 even bilateral tubal heterotopic preg-
nancy with intrauterine pregnancy is presented.10

For this reason, if suspected from heterotopic
pregnancy it is required to evaluate fallopian
tubes bilaterally, abdomen and pelvis before
surgery. 

Generally it is not easy to differentiate anem-
bryonic adnexial ectopic pregnancy from hemor-
rhagic corpus luteum cyst in ultrasonography.
Morphologic ultrasonography findings help in dif-
ferentional diagnose. These are; seeing a loop
around the gestational sac in 2-6 mm thickness,
following of trophoblastic invasion into wall of
tuba and typically, following of echogenity at
around of the ovarian tissue which is more
intense than the echogenity rounding corpus
luteum.9 Monitorization of both intrauterine and
extrauterine cardiac activity in ultrasonography
helps in diagnose but, it is a rarely determined
finding. Additionally fetal cardiac activity begin-
nings can be at different times. Hirch et al11

reported intrauterine fetal cardiac activity
observed 6 days after the extrauterine cardiac
activity. Tal et al2 reported that 70% of heterotopic
pregnancies are diagnosed at 5-8th week of preg-
nancy, 20% of them at 9-10th week and 10% after
11th week.

As intrauterine pregnancy can go on without
problem in heterotopic pregnancies, sometimes
ectopic pregnancy forms hematoma itself and
causes deterioration of the pregnancy in a way.
As told here, a heterotopic pregnancy case is
reported which the intrauterine pregnancy result-
ed with missed abortus.12

In diagnose and following of heterotopic
pregnancies, it is thinkable that β-hCG and prog-
esteron levels can be useful beside the ultra-
sonography. But, placental excessive production
of β-hCG in intrauterin pregnancy can cause a



Perinatal Journal• Vol: 14, Issue: 2/June 2006 99

false in diagnosing the heterotopic pregnancy by
masking subnormal β-hCG production that is pro-
duced in ectopic pregnancy. Because of this rea-
son, serial β-hCG following is not useful in het-
erotopic pregnancies.9

There is not a standart follow method for het-
erotopic pregnancy because it is a rare event.
Generally, there is a thought that laparoscopy is
the most successful method in diagnose and treat-
ment of heterotopic pregnancy.3,13 But, there are
also publications that reports laparotomy is more
successful.1,2 Even it carries surgical and anesthet-
ic risks both for mother and fetus, surgical
approach is fundamental especially in acute
cases. In laparotomy requiring acute cases, oper-
ation must be ended with minimal trauma and
minimal anaesthesia for continuation of healthy
intrauterine pregnancy. Error or delay in diagnose
leads to increase in mortality, major blood losses
and on the same time conservative tubal surgery
can not be done in tubal heterotopic pregnan-
cies.3,14 Although it is reported that more than 40%
of intrauterine vital pregnancies are resulted with
loss after surgery,15 there are also publications
reporting that pregnancy is not deteriorated and
continued healthly and resulted with healthy
deliveries.2 In the literature other treatment meth-
ods are described except surgical treatment. In
studies including a few cases some methods are
reported like ultrasonography guided local
methotrexate, an antiprogestine called RU 486
(mifepriston), injection of prostaglandins or
potassium chloride and also aspiration of hetero-
topic pregnancy via transvaginal tract.16 But, gen-
erally methotrexate, RU 486 and prostaglandins
are not used because of their teratogen effects on
intrauterine pregnancy.9 For that reason in cases
suspected from diffuse hemoperitoneum and in
conditions that patient's hemodynamie impaired
laparotomy must be considered primarily. Besides
this in patients with stable hemodynamie and sus-
pected heterotopic pregnancy, laparoscopy made
for diagnose and treatment is a confidential
method.3,13 In our case intraabdominal bleeding is
determined and patient is treated with laparotomy
performed in emergency conditions, tubal surgery
could not made because tubal damage was severe
relating to tubal rupture and it is needed to per-
form salphingectomy. Early diagnose of hetero-

topic pregnancies carries great importance about
patient’s mortality, morbidity, continuination of a
healthy intrauterine pregnancy and patient’s
future fertility. In such cases maternal mortality is
1% and intrauterine fetus mortality rate is 45-
65%.17 In the year of 1970 Smith and Siddique
reported that 35-54% of intrauterine pregnancies
after heterotropic pregnancy are ended in a
healthy way.18 In recent years, in followings of
more than 150 cases reported as heterotropic
pregnancy after surgery, it is reported that
approximately 66% of intrauterine pregnancies
are resulted with live deliveries.2 This progress is
related to developing in diagnose and treatment
and also especially to the frequent follow of
patients taking infertility treatment. In our case
too, although intrauterine pregnancy is mono-
chorionic-monoamniotic pregnancy is going on
healthy in 16th gestational week. 

Conclusion
In recent years, it is seen an increase in hetero-

topic pregnancy incidence as parallel to increase in
ART and early diagnose and treatment of these
patients came into prominence. In first trimester
pregnancies, especially in ART used pregnancies,
patients applying with inguinal pain and peritoneal
irritation findings, even if normal pregnancy is fol-
lowed heterotopic pregnancy must be considered
in differential diagnosis. In diagnose transvaginal
ultrasonography takes an important place but, it is
not an accurately confidential method. Early diag-
nosing and proper treatment are very important
about patient’s mortality, morbidity, healthy con-
tinuation of intrauterine pregnancy and especially
preserving of future fertility. The most frequently
used methods in diagnose and treatment of these
pregnancies are laparoscopy and laparotomy in
proper cases.
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