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The outcomes of extending uterine incision 
transversely or cephalocaudally in patients with 

previous cesarean section: a prospective 
randomized controlled study

Selin Dikmen1, Berna Aslan Çetin1, Ali Gedikbafl›2, Hüseyin K›yak1, Nadiye Köro¤lu1

1Gynecology and Obstetrics Clinic, Kanuni Sultan Süleyman Training and Research Hospital, ‹stanbul, Turkey
2Perinatology Clinic, Kanuni Sultan Süleyman Training and Research Hospital, ‹stanbul, Turkey

Özet: Geçirilmifl sezaryeni olan hastalarda uterus
insizyonunun transvers veya sefalokaudal
geniflletilmesinin sonuçlar›: Prospektif randomize
kontrollü çal›flma
Amaç: Daha önce sezaryen operasyonu geçirmifl hastalarda sezar-
yen s›ras›nda uterusa uygulanan insizyonunun transvers veya sefa-
lokaudal yönde geniflletilmesinin intraoperatif ve postoperatif so-
nuçlar›n›n karfl›laflt›r›lmas›. 

Yöntem: Prospektif randomize kontrollü çal›flmam›zda, hastane-
mizde Temmuz 2014 – Haziran 2015 tarihleri aras›nda, tekrarlayan
sezaryen endikasyonuyla sezaryen yap›lan hastalar uterus insizyonu-
nun sefalokaudal veya transvers olarak geniflletilmesine göre iki gru-
ba ayr›ld›. Çal›flmaya dahil edilen tüm hastalar›n demografik özellik-
leri, intraoperatif ve postoperatif verileri kaydedildi. Elde edilen is-
tatistik verileri ile birlikte uterus insizyonunun sefalokaudal veya
transvers geniflletilmesi aras›ndaki farkl›l›klar de¤erlendirildi. 

Bulgular: Her iki grup aras›nda kanama miktar›, transfüzyon ihti-
yac›, uterin arter hasar›, mesane hasar›, atoni geliflmesi aç›s›ndan
istatistiksel aç›dan anlaml› fark saptamad›k. Kerr insizyonu sefalo-
kaudal geniflletilenlerde transvers gruba göre insizyon hatt›nda
uzamay› anlaml› oranda düflük bulduk (p<0.05). Bu duruma ba¤l›
olarak ek sütür gereksinimini anlaml› olarak daha az saptad›k
(p<0.05). 

Sonuç: Uterus insizyonu transvers geniflletilen grupta insizyon
hatt›nda uzama ve ek sütür gereksinimini daha fazlad›r. 

Anahtar sözcükler: Sezaryen, uterin insizyon, sefalokaudal, trans-
vers.
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Abstract

Objective: The comparison of intraoperative and postoperative
outcomes of extending uterine incision transversely or cephalocau-
dally in patients with previous cesarean section. 

Methods: In our prospective randomized controlled study, we
divided patients who undergone cesarean section in our hospital due
to repeated cesarean indication between July 2014 and June 2015
into two groups according to the cephalocaudal or transverse exten-
sion of uterine incision. We recorded the demographic characteris-
tics and intraoperative and postoperative data of all patients includ-
ed in the study. We assessed the differences between cephalocaudal
and transverse extensions of uterine incision as well as statistical data
obtained. 

Results: We did not found any statistically significant difference
between the groups in terms of bleeding volume, transfusion need,
uterine artery damage, bladder damage, and atony development.
We found that the incision extension was significantly low in those
with cephalocaudally extended Kerr incision compared to the
transverse group (p<0.05). Accordingly, we found that additional
suture need was significantly lower (p<0.05). 

Conclusion: Extension on incision line and additional suture
need are higher in the group with transversely extended uterine
incision. 

Keywords: Cesarean section, uterine incision, cephalocaudal, trans-
verse.



Introduction
Cesarean section is the most frequent surgical procedure
performed on fertile women.[1,2] Compared to vaginal
delivery, maternal morbidity and mortality risks are
higher.[3] With the increase in the rates of delivery by
cesarean section, the rates of uterine rupture, scar preg-
nancy, placental insertion anomalies and hospitalization
period also have increased.[4] The severity of these com-
plications necessitated to evaluate cesarean techniques
and to investigate the most appropriate method where
maternal and fetal well-being are preserved.

The lower segment transverse cesarean section was
first defined by Kerr in 1926.[5] The cesarean section is
a procedure involving skin incision, access to the
abdomen, uterine incision, delivery of baby, closing
uterine, closing abdomen and skin saturation. There
are various techniques applied during these steps.[6]

In our study, we compared the intraoperative and
postoperative outcomes of transverse and cephalocau-
dal extension of Kerr incision applied to uterine during
cesarean section in patients with previous cesarean sec-
tion. Our purpose was to investigate cesarean tech-
nique which will cause less bleeding and injury.

Methods
Our study was a prospective randomized controlled
study performed on patients who undergone cesarean
section in our hospital due to repeated cesarean indica-
tions between July 2014 and June 2015. The approval of
ethics committee was obtained from our hospital with
the document no. KAEK/2014/6/6. All patients includ-
ed in the study were informed about the procedure and
the informed consent forms were obtained. Cases with
placenta previa, cases with placental abruption, patients
with coagulation disorder, pregnant women at less than
34 weeks of gestation, delivery cases with anomalies,
multiple pregnancies and primary cesarean cases were
excluded from the study.

Before the procedure, the technique to be used for
extending Kerr incision during cesarean section was
determined with a simple randomization. The decision
for performing general or regional anesthesia was made
by anesthesia team.

After Pfannenstiel incision, subcutaneous tissues
were opened bluntly from medial to lateral. The fascia
was opened through a transverse incision by scalpel and
extended laterally.

The parietal peritoneum was opened bluntly. When
necessary, vesical flap was produced. Uterine incision
was opened for 1–2 cm with scalpel at lower segment on
midline and the cavity was opened bluntly by entering
with finger tip. Then, in the transverse extension group,
the incision was extended by index finger upwards from
medial and towards lateral. In the cephalocaudal group,
the incision was bluntly extended from midline to
cephalocaudal direction with index and middle fingers of
the operator. After the delivery of fetus, it was ensured
that placenta was separated spontaneously. Afterwards,
the cavity was checked. The uterine was closed continu-
ously as a single layer without locking by no. 1
polyglactin (vicryl). After abdominal cleaning, the fascia
was closed continuously without locking by no. 1
polyglactin. The skin was intracutaneously sutured with
2-0 polyglactin (rapid-vicryl).

Maternal demographic characteristics, anesthesia
type and intraoperative details were recorded.
Hospitalization indications, numbers and types of previ-
ous deliveries, maternal age, maternal height and weight,
week of gestation and the presence of any unknown dis-
ease in mother and baby were recorded for all patients
included in the study. Hemogram, blood type analysis,
coagulation test and full urinalysis were requested from
all patients before the cesarean section. Patients who
needed additional suture during uterine incision were
noted. After the delivery of fetus, 30 units of oxytocin in
1000 cc normal saline were applied as to be consumed in
30 minutes in order to prevent atony. Those with addi-
tional uterotonic needs were noted. Intraoperative blad-
der damage, opening T incision, presence of uterine
artery damage and extended incision findings were
noted. Hemoglobin and hematocrit values checked on
postoperative day 1 were compared with the initial
hemoglobin and hematocrit values. The patients who
needed blood transfusion were determined. The exten-
sion of incision was defined as the formation of any wall
defect in cervix or uterine vertically or towards the inside
of uterine vessel group laterally.

The analysis of the data was done by SPSS for
Windows 16.0 (SPSS Inc., Chicago, IL, USA). Whether
the distribution of continuous variables was close to the
normal values or not was investigated with Shapiro-Wilk
test. Continuous variables were shown with mean ± stan-
dard deviation while nominal variations were shown with
case number and percentage (%). Student's t test and
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Mann-Whitney U test were used to determine the pres-
ence of significant difference between the groups in
terms mean and medium values, respectively. Nominal
variables were evaluated with chi square test. The value
p<0.05 was considered statistically significant. 

Results
A total of 183 patients, who had cesarean section in our
hospital due to repeated cesarean indications between
July 2014 and June 2015, were included in our study.
Cephalocaudal method was applied in 93 patients
included in the study and transverse method in 90
patients (Fig. 1). The methods were assigned to the
patients by computerized randomization.

The cephalocaudal and transverse groups were com-
pared by demographic and clinical data such as age,
gravida, parity, week of gestation, weight, height, body
mass index, initial systolic and diastolic tension, initial
hemoglobin and hematocrit values, systemic disease
(thyroid dysfunction, chronic hypertension and diabetes
mellitus) and cervical dilation, and no significant differ-
ence was observed between two groups in terms of dis-
tribution (Table 1).

There was no significant difference between two
groups in terms of operation periods and intraoperative
complications such as uterine artery damage, bladder
damage, opening T incision and uterotonic need.
Extension in Kerr incision and additional suture need
were higher in transverse group than cephalocaudal
group (Table 2).

No significant difference was found between
cephalocaudal and transverse groups when transfusion
need, postoperative hemoglobin and hematocrit values
and decreases were compared (Table 3).
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Fig. 1. Distribution of patients participated in the study.

Table 1. Comparison of the demographic and clinical data of the
patients.

Cephalocaudal Transverse p
(n=93) (n=90)

Age 29.46±5.69 30.01±5.76 0.518

Gravida 3.1±1.23 3±1.08 0.5

Parity 1.72±0.89 1.62±0.82 0.441

Week of gestation 38.59±1.45 38.48±1.87 0.648

Weight (kg) 75.98±12.56 77.6±14.62 0.422

Height (cm) 159±6.84 159±6.09 0.844

Body mass index (kg/m2) 30.17±4.62 30.7±5.3 0.475

Initial systolic blood pressure (mmHg) 126±15.92 126±15.71 0.944

Initial diastolic blood pressure (mmHg) 78.23±12.61 78.51±11.04 0.871

Cervical dilation >3 cm 19 (%20.43) 23 (%25.55) 0.410

Patients in active phase 16 (%17.20) 16 (%17.77) 0.918

Systemic disease 21 (%22.58) 19 (%21.11) 0.810

Previous cesarean sections 40 (%43.01) 33 (%36.66) 0.381
more than one

Initial hemoglobin (mg/dl) 11.85±1.44 12.16±1.33 0.135

Initial hematocrit (%) 36.1±3.55 37.03±3.52 0.770

Table 2. Comparison of the intraoperative data of the groups.

Cephalocaudal Transverse p
(n=93) (n=90)

Fetal birth weight (g) 3287.5±503.13 3269.3±524.51 0.810

Fetal birth weight >4000 g 10 (%10.75) 8 (%8.88) 0.672

Operation duration (minute) 30.26±6.97 32.22±10 0.126

Regional anesthesia 8 (%8.60) 6 (%6.66) 0.622

Extension in Kerr incision 7 (%7.52) 19 (%21.11) 0.008
Additional suture need 8 (%8.60) 26 (%28.88) <0.001
Uterine artery damage 2 (%2.15) 4 (%4.44) 0.383

Bladder damage 0 0 1

T incision 1 (%1.07) 3 (%3.33) 0.296

Atony 1 (%1.07) 1 (%1.11) 0.981

Additional uterotonic need 2 (%2.15) 3 (%3.33) 0.623

Table 3. Comparison of the postoperative data of the patients.

Cephalocaudal Transverse p
(n=93) (n=90)

Postoperative hemoglobin (mg/dl) 10.6±1.41 10.85±1.57 0.263
Postoperative hematocrit (%) 32.14±3.85 32.74±4.3 0.320
Hemoglobin reduction (mg/dl) 1.26±0.76 1.44±0.86 0.147
Hematocrit reduction (%) 3.4±2.26 4.5±2.47 0.158
Transfusion need 0 2 (%2.22) 0.148
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Discussion
Cesarean is the most common major abdominal oper-
ation today.[7] Compared to the vaginal delivery, there
are more bleeding and complications during cesarean
section. Various techniques are applied to reduce these
complications.[8,9]

In the studies performed on uterine incision, the
risk for uterine artery damage was found high due to
the fact that the extension from medial to lateral might
be uncontrollably excessive.[6,10] The tissue resistance
produced against the cephalocaudal extension of inci-
sion up to uterine arteries prevents tissue damage by
applying counter-force. Further, it is considered that
current tissue resistance prevents uncontrolled exten-
sion even in the thinned lower segments. In our study,
we found that the uncontrolled extensions that may
occur in the lower segment when applying cephalocau-
dal method were significantly lower than the transverse
method. In cephalocaudal extension, additional suture
need for hemostasis after closing uterine incision was
lower which was statistically significant.

Muscle fibers in the lower segment of uterine lie
transversely. Even though Kerr incision is extended
towards cephalocaudal direction, the dissection of
myometrium occurs according to the anatomy, and
therefore undesired extensions towards distal direction
are prevented. Similar to our study, Cromi et al.
observed in their studies performed in 2008 that unde-
sired extension was more frequent in the transverse
group than the cephalocaudal group.[11] Accordingly,
transverse group had more additional suture need. If
the extension by transverse and blunt technique is per-
formed with index fingers towards lateral direction in
an uncontrolled manner, the arterial damage would be
inevitable.[12,13] Cephalocaudal extension may prevent
this problem by preserving parametrial and uterine
arteries.

In our study, we did not find any significant differ-
ence between cephalocaudal and transverse groups in
terms of bleeding. We excluded cases with placenta
previa, multiple pregnancy, coagulation disorders and
placental abruption, which might increase bleeding,
from the study. We did not observe uterine inversion,
uterine rupture, gastrointestinal system damages and
urinary system damages in both groups. Unlike Cromi
et al., we did not include etiological factors which may

increase bleeding in our study.[11] In our study, we did
not find any significant difference between transverse
group and cephalocaudal group in terms of hemoglo-
bin and hematocrit values, transfusion need and bleed-
ing volume. 

Our first condition in our patient groups was the
performance of cesarean section with repeated cesare-
an indication. In previous studies, the cephalocaudal
group and transverse group consisted of primary
cesarean cases chosen substantially from nulliparous
patients. Maybe, the patients with previous scar line on
the lower segment of uterine might prevent any signif-
icant difference between the two groups in terms of
bleeding volume. The lack of significant difference in
bleeding volume might be caused by the changes in the
vascularization of uterine incision line due to previous
scar. However, further studies with wider population
are needed to clarify this matter.

One of the most important concerns in cephalocau-
dal extension is bladder damage. However, we found
out that cephalocaudal extension applied to thinned
previous scar line due to the pain during the incision of
lower segment uterine had no adverse effect causing
bladder damage.

In a study performed in 2015 on 112 patients, 55
patients underwent cephalocaudal extension and 57
patients underwent transverse extension. The blood
loss and the extension of Kerr incision were evaluated
in both groups. The reduction in preoperative and
postoperative hemoglobin and hematocrit values and
estimated blood loss of the patients were prominently
lower in the cephalocaudal group in comparison to the
transverse group.[14,15] Unlike other study, they found
that uterine artery damage was higher in the transverse
group.

Conclusion
In conclusion, the extension of Kerr incision and addi-
tional suture needs are higher in patients who undergo
cesarean section due to repeated cesarean indications
when Kerr incision is extended transversely. Whether
cephalopelvic or transverse extension should be pre-
ferred for Kerr incision should be decided according to
the condition of patient and experience of surgeon. 

Conflicts of Interest: No conflicts declared.
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The association between anemia prevalence, maternal
age and parity in term pregnancies in our city
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Introduction
Anemia develops during pregnancy in more than half
of the women in the world.[1] Anemia is the condition
where red blood cell count is lower than the number to
meet the physiological needs of body in order to carry

sufficient amount of oxygen. In clinical practice, ane-
mia is determined by measuring hemoglobin (Hb) or
hematocrit (Htc) values in blood.[2] Beginning from the
first trimester of pregnancy, the increase in plasma vol-
ume is followed up until 24–32 weeks of gestation.

Özet: ‹limizde term gebeliklerde anemi s›kl›¤› ve
maternal yafl ile parite iliflkisi
Amaç: Anemi tüm dünyada her yafl grubunda ve cinsiyette son de-
rece yayg›n olarak izlenen bir sorun olmas›na ra¤men özellikle ge-
belerde kötü maternal ve perinatal sonuçlara neden olabilmesi aç›-
s›ndan farkl› bir öneme sahiptir. Bu çal›flmada yöremizdeki term
gebelerde anemi s›kl›¤›n›, paritenin anemi s›kl›¤›na etkisini ve ane-
minin fliddetini tespit etmeyi amaçlad›k. 

Yöntem: Çal›flmaya 1 Haziran 2016 ile 31 Aral›k 2016 tarihleri
aras›nda F›rat Üniversitesi Kad›n Hastal›klar› ve Do¤um Klini¤i-
ne do¤um için baflvuran 37 hafta ve üzerinde olan ve preeklampsi,
HELLP sendromu, dekolman plasenta gibi ek patolojileri olma-
yan 426 gebe dahil edildi. Gebelerin demografik özellikleri ve he-
moglobin de¤erleri retrospektif olarak incelendi. 

Bulgular: Nullipar hastalarda anemi prevalans› %18.7, paritesi 1–4
aras›nda olanlarda %21.9, grand multipar hastalarda ise %46.2 ola-
rak tespit edildi. Tan› konulan tüm anemiler hafif ve orta fliddette
anemi fleklindeydi. Hiçbir hastada fliddetli ve çok fliddetli anemi tes-
pit edilmedi. 

Sonuç: Nullipar hastalar ile karfl›laflt›r›ld›¤›nda multipar ve grand
multipar hastalarda anemi prevalans› daha fazlad›r. Demir eksikli-
¤i anemisi, önleyici hekimlik faaliyetlerine ra¤men yüksek oranda
görülmeye devam etmektedir. 

Anahtar sözcükler: Term gebelik, travay, anemi.
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Abstract

Objective: Although anemia is a quite common problem in all age
groups and sexes in the world, it is particularly important in preg-
nant women as it may lead to poor maternal and perinatal outcomes.
In this study, we aimed to determine anemia prevalence, the impact
of parity on anemia prevalence and the severity of anemia in term
pregnancies in our region. 

Methods: A total of 426 pregnant women who admitted to
Obstetrics and Gynecology Department of F›rat University between
June 1, 2016 and December 31, 2016 and who were at 37 weeks of
gestation and above without any additional pathologies such as
preeclampsia, HELLP syndrome and placental abruption were
included in the study. The demographic characteristics and hemo-
globin values of pregnant women were evaluated retrospectively. 

Results: The anemia prevalence was 18.7% in nulliparous patients
and 21.9% in those with parity between 1 and 4, and it was 46.2%
in grand multiparous patients. The severities of all diagnosed anemia
cases were mild to moderate. Severe and very severe anemia was not
found in any patient. 

Conclusion: When compared to nulliparous patients, the preva-
lence of anemia is higher in multiparous and grand multiparous
patients. Iron deficiency anemia is seen at a high rate despite preven-
tive medicine activities. 

Keywords: Term pregnancy, labor, anemia.
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Although elevated red blood cell count accompanies it,
this increase is relatively less and hemodilution-associ-
ated physiological anemia also develops. In 1968, the
study group of World Health Organization (WHO)
defined the values for the diagnosis of anemia for dif-
ferent populations, and these values defined for preg-
nant women still prevail today.[3] WHO advices to keep
hemoglobin value above 11.0 g/dl, and below 10.5 g/dl
during second trimester. Also, according to WHO
guidelines, hemoglobin values between 10–10.9 g/dl
are considered as mild anemia, between 7–9.9 g/dl as
moderate anemia, below 7 g/dl as severe anemia, and
below 4 g/dl as very severe.[4]

The most common type of anemia developing dur-
ing pregnancy is iron deficiency anemia. In order to
meet the needs and losses during pregnancy and labor,
women need approximately 1130 mg total iron during
this period.[5] Knowing that iron need increases during
pregnancy is significant for follow-up purposes. While
the iron need is 0.8 mg/day during first trimester, it
reaches to 7.5 mg/day during third trimester.[6]

Anemia during pregnancy is significant since it may
lead to severe complications in terms of maternal and
perinatal outcomes. Various studies showed that ane-
mia increases the risks for preterm labor, newborn with
low birth weight and fetal mortality.[7,8] The association
of severe anemia with poor maternal outcomes such as
cardiac failure, hemorrhage and infection is known.

In order to prevent the complications which may
develop due to anemia, which is a serious threat for
maternal and newborn health, iron support program
for pregnant women was initiated in Turkey in
November 01, 2005. With this program, it was recom-
mended to provide iron support to all pregnant women
without exception, except the cases where iron cannot
be administered, as the lack of iron stores is of high
rates in Turkey and external iron support is already
required during pregnancy.

With this study, we aimed to determine hemoglo-
bin values, of term pregnant women who admitted to
Obstetrics and Gynecology Department of F›rat
University, just before the delivery and therefore to
identify the prevalence of anemia in term pregnancies
in our region which may lead to serious maternal and
newborn morbidity and mortality, and to determine
the distribution of anemia according to parity and
age.

Methods
A total of 426 term pregnant women (at and above 37
weeks of gestation), who admitted to the Obstetrics
and Gynecology Department of F›rat University
between June 1, 2016 and December 31, 2016, were
included in the study. Age, number of gravidity and full
blood count parameters at the time of entrance to the
delivery room were retrospectively evaluated and
recorded. Patients with hematological disease or
prominent hemorrhage, preterm pregnant women,
those with multiple pregnancies, and patients diag-
nosed with placental abruption, pre/eclampsia and
HELLP syndrome were excluded from the study.

According to WHO recommendations, pregnant
women with hemoglobin values below 11 g/dl were con-
sidered anemic and they were classified as mild (10–10.9
g/dl), moderate (7–9.9 g/dl), severe (below 7 g/dl) and
very severe anemic (below 4 g/dl). Nulliparous cases
were included in Group I, cases with parity between 1
and 4 were included in Group II and cases with parity
above 5 were included in Group III and distribution of
hemoglobin values according to parity was assessed.

In order to assess the impact of age on the preva-
lence of anemia, the pregnant women were classified
into age groups which were 19-year-old and below
(also known as adolescent pregnancy), 20–35-year-old
and 35-year-old and above, and the prevalence of ane-
mia was investigated in each age group.

For the statistical analysis, SPSS 21.0 (IBM Corp.,
Armonk, NY, USA) was used in the analysis of vari-
ables. Conformity of the data to normal distribution
was evaluated by Shapiro-Wilk test, and variance
homogeneity was evaluated with Levene’s test. For the
comparison of more than two groups according to the
quantitative data, one-way ANOVA and Kruskal-
Wallis H tests were used. For the comparison of cate-
gorical variables with each other, Pearson chi-square
test was used. Quantitative variables were shown in the
tables as mean ± standard deviation / range (maxi-
mum–minimum) and median range (maximum–mini-
mum), and categorical variables shown as n (%). The
variables were analyzed via 95% confidence interval,
and p value less than 0.05 was considered significant.

Results
The ages of patients included in the study were between
18 and 44 years, and the mean age was 30.0±6.1 years. Of
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the pregnant women admitted for delivery, 2.6% (n=11)
of them were below 19-year-old, 76.3% (n=325) of them
were between 20 and 35 years old, and 21.1% (n=90) of
them were above 35-year-old. Of these patients, 144 of
them were nulliparous, 269 of them were multiparous
and 13 of them were grand multiparous.

When Groups I, II and III were evaluated in terms of
age and hemoglobin levels, it was found that there was sta-
tistically significant difference between Groups I and II and
Groups I and III in terms of ages and Hb levels of cases
(p<0.05). While there was significant difference between
Groups II and III in terms of the ages of cases, there was
no statistically significant difference between Hb levels
(p>0.05). The relationship between ages and hemoglobin
levels of Groups I, II and III are presented in Table 1.

Hemoglobin values were within normal limits in
81.3% of nulliparous cases, in 78.1% of cases with pari-
ty between 1 and 4, and in 53.8% of cases with parity
above 5. The anemia incidence of nulliparous cases was
18.7% (n=27). In this group, 9.7% (n=14) of cases had
mild anemia and 9.0% (n=13) of cases had moderate ane-
mia. Of case with parity between 1 and 4, 21.9% (n=59)
had anemia. In these cases, 12.6% (n=34) of them had
mild anemia and 9.3% (n=25) of them had moderate
anemia. In grand multiparous cases, anemia incidence
was 46.2% (n=6). In this patient group, 7.7% (n=1) of the
cases had mild anemia and 38.5% (n=5) had moderate
anemia. Severe and very severe anemia was not found in
any patient.

Anemia incidence was 18.2% in pregnant women
who were below 19-year-old, which was considered as
adolescent pregnancy. The severity of anemia in this
group was mild. The anemia prevalence in pregnant

women between 20 and 35 years old was 18.7%. While
10.4% of anemic pregnant women had mild anemia,
8.3% of them had moderate anemia. Hb values were
within normal limit in 81.3% of pregnant women in this
age group. Anemia prevalence was 28.1% in pregnant
women who were above 35-year-old. While 11.2% of
anemic pregnant women had mild anemia, 16.9% of
them had moderate anemia. Hb values were within nor-
mal limit in 71.9% of pregnant women in this age group.
The distribution of ages and parities of cases according
to their anemia severities is shown in Table 2.

Discussion
In “2011 Global Anemia Prevalence” report of the
World Health Organization, anemia prevalence during
pregnancy was reported as 38%, and it is estimated that
this rate corresponds to 32 million pregnant women in
the world. The same report states that anemia preva-
lence during pregnancy is 17% in the USA, 28% in
Turkey and 54% in India, and it exceeds 60% in many

Table 2. Evaluation of anemia levels according to age and parity of
cases.

Status Normal Mild Moderate Severe 
anemia anemia anemia

(Hb≥≥11) (Hb 10–10.9) (Hb 7–9.9) (Hb <7)
n (%) n (%) n (%) n (%)

Nulliparous 117 (27.4) 14 (3.3) 13 (3.0) -
Parity 1–4 210 (49.4) 34 (8.0) 25 (5.9) -
Parity ≥5 7 (1.7) 1 (0.2) 5 (1.1) -
≤19 years old 9 (2.1) 2 (0.4) - -
20–35 years old 265 (62.3) 34 (8.0) 27 (6.3) -
>35 years old 64 (15.0) 10 (2.4) 15 (3.5) -

Hb: Hemoglobin

Table 1. Comparison of age and hemoglobin values of patients between the groups.

GI=Parity 0 GII=Parity 1–4 GIII=Parity >5 Total Double comparison
(n=144) (n=269) (n=13) (n=426) of groups

Mean±SD/ Mean±SD/ Mean±SD/ Mean±SD/ p
GI–I GI–III GII–III(Max–Min) (Max–Min) (Max–Min) (Max–Min) value

Age 26.21±15.76/ 31.75±5.42/ 36.15±4.14/ 30.01±6.17/ <0.001 <0.001 <0.001 <0.005
(44–18) (42–18) (43–29) (44–18)

Mean Mean Mean Mean p
GI–I GI–III GII–III(Max–Min) (Max–Min) (Max–Min) (Max–Min) value

Hemoglobin  12 (15–8) 12 (14–7) 11 (13–8) 12 (14–7) 0.036 0.020 0.010 0.391

GI: Group I, GII: Group II, GIII: Group III.
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African countries. The prevalence of severe anemia,
which is more significant in terms of complications, is
reported as 0% in the USA, 0.3% in Turkey, 1.3% in
India and it reaches 2.8% in many African countries.[9]

Anemia is the most common hematologic disorder
encountered during pregnancy. The most frequent
reason for anemia during pregnancy is iron deficiency.
It is known that many factors such as socioeconomic
condition, education level, age, parity etc. affect the
hemoglobin level of pregnant women. Many studies
were performed on anemia in Turkey and the inci-
dence was reported between 35 and 56%.[10,11]

Anemia prevalence was reported 50.3% in a study
performed on term pregnant women in Eastern Black
Sea Region.[12] In the study of Befltepe et al., anemia
prevalence in Afyon city was found 29.4%.[13] In the study
of Erdem et al. performed in Diyarbak›r, the authors
found anemia in 23.1% of the cases and they reported
increased rate of iron deficiency anemia in women with
high gravida and parity. While gravida was 3 and less in
26.7% of anemic patients, it was over 3 in 73.3%[14] of
them. In their study, Karao¤lu et al. reported the preva-
lence of anemia in pregnant women living in Malatya as
27.2%.[15] In the study of Atabay et al. conducted on term
pregnant women with low incomes, the authors report-
ed anemia prevalence as 52.3%.[16]

According to the study of Pirinççi et al., anemia
prevalence was 42.4% in pregnant women living in the
city center of Elaz›¤.[17] In our study that we performed
on anemia prevalence in pregnant women in our
region after a period of 15 years, we found the preva-
lence 21.6% in term pregnant women. We revealed in
our study that there was a significant decrease in the
anemia prevalence within 15 years. The anemia preva-
lence in our region was below 28%, which was the rate
stated for Turkey in “2011 Global Anemia Prevalence”
report.

Although there are no distinct data on the threshold
values indicating any increase in maternal morbidity and
mortality, the data collected from India, Nigeria and
many other regions show that maternal morbidity and
mortality increase when Hb decreases to levels below 8
g/dl and 5 g/dl, respectively.[18] The lack of severe and
very severe anemia in any of our patients in our study is
a pleasing result. Since anemia during pregnancy may
have adverse effects on maternal, fetal and newborn
health, utmost care should be exercised for the diagnosis

and treatment of anemia in all pregnant women, espe-
cially in those with high rates of parity.

Conclusion
Despite the availability of health policies for the pre-
vention of anemia during pregnancy, iron deficiency
anemia has a high prevalence. Our study is retrospec-
tive and limited number of cases is a restriction.
Through wide prospective studies planned, more suc-
cessful steps can be taken to prevent iron deficiency
anemia during pregnancy by identifying failed steps in
practices carried out to prevent iron deficiency and
focusing on these failed steps. 

Conflicts of Interest: No conflicts declared.
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Comparison of high and low doses of oxytocin 
protocols in multiparous pregnant women in terms of

labor durations and fetal-maternal complications
Kadriye Erdo¤an, Elif Gül Yapar Eyi 

Gynecology and Obstetrics Clinic, Zekai Tahir Burak Women’s Health Training and Research Hospital, Ankara, Turkey 

Özet: Multipar gebelerde yüksek ve düflük doz oksitosin
protokollerinin do¤um eylem süreleri ve fetal-maternal
komplikasyonlar aç›s›ndan karfl›laflt›r›lmas›
Amaç: Amac›m›z, do¤um indüksiyonunda uygulanan yüksek ve
düflük doz oksitosin protokolünün multipar, Bishop skoru 6 ve
üzerinde olan gebelerde, güvenirlilik ve etkinlik aç›s›ndan karfl›lafl-
t›r›lmas›d›r. 
Yöntem: Tekil, canl›, verteks prezentasyonunda, do¤umu kendili-
¤inden bafllamam›fl, daha önce geçirilmifl uterin cerrahisi olmayan,
fetal konjenital anomali saptanmayan, 37–41. gestasyonel hafta ara-
s›nda, Bishop skoru 6 ve üzerinde olan gebeler bilgilendirilmifl onam
sonras› Kategori II trase, oligohidramnios, rasyonel/psikososyal fak-
tör endikasyonlar› ile tek merkezli, randomize, prospektif çal›flmaya
dahil edildi. Çal›flmadaki 164 multipar gebe, oksitosin bafllama ve
art›fl dozuna göre basit randomizasyon ile opak zarflarla kabülde se-
çilerek iki gruba ayr›ld›. Düflük ve yüksek doz oksitosin alan grupla-
r›n, do¤um eylemi süreleri, do¤um flekli, yenido¤an ölçümleri, me-
konyum varl›¤›, boyunda kordon mevcudiyeti, kan gaz› analizleri,
plasenta a¤›rl›klar›, maternal komplikasyonlar› (postpartum kanama,
postpartum transfüzyon gere¤i, puerperal atefl, III.–IV. derece peri-
ne laserasyonlar› ve uterin rüptür) ve erken yenido¤an morbiditesi
(solunum s›k›nt›s›, do¤um travmas›, omuz distosisi, neonatal hiper-
bilirubinemia) karfl›laflt›r›ld›. 
Bulgular: Yetmifl befl yüksek doz ve 75 düflük doz oksitosin uygu-
lanan gebe karfl›laflt›r›ld›¤›nda, do¤um eyleminin I. evresi, II evre-
si ve III. evresinin süreleri; sezaryen do¤um oranlar›, maternal ve
perinatal komplikasyonlar aç›s›ndan gruplar aras›nda fark izlenme-
di (p>0.05). Yüksek doz indüksiyon protokolü ile koyu mekonyum
oran›nda art›fl belirlense de (p=0.01), beflinci dakika Apgar skoru-
nun 5’in alt›nda olmas› ve umbilikal arterde asidemi, pH’›n 7'nin
alt›nda olmas› ve baz fazlas›n›n 12 mmol/L ve üstü olmas› ile ilifl-
kilendirilebilen intrapartum hipoksi aç›s›ndan farkl›l›k, çal›flman›n
s›n›rl›l›¤› nedeni ile belirlenemedi. 
Sonuç: Multipar gebelerde yüksek ya da düflük doz oksitosin in-
düksiyonu aras›nda, eylem süresi, sezaryen do¤um oran›, maternal
ve perinatal komplikasyonlar aç›s›ndan fark yoktur. 

Anahtar sözcükler: ‹ndüksiyon, eylem, parite, oksitosin.
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Abstract

Objective: Our aim is to compare high and low doses of oxytocin
protocol applied during labor induction in terms of reliability and
efficacy in multiparous pregnant women with Bishop score ≥6. 
Methods: Pregnant women between 37 and 41 weeks of gestation
who had singleton and alive fetuses in vertex presentation, whose labor
did not start spontaneously, who had no history of uterine surgery and
no fetal congenital anomaly, who had Bishop score 6 and higher were
included in this single center, randomized, prospective study with the
indications of Category II trace, oligohydramnios and rational/psy-
chosocial factor after obtaining their informed consent forms. A total
of 164 multiparous pregnant women were separated into two groups
during admission by simple randomization with opaque envelopes
according to onset and increasing doses of oxytocin. In the groups
which received low and high doses of oxytocin, labor durations, deliv-
ery types, newborn measurements, meconium presence, the presence
of cord on neck, blood gas analyses, placental weights, maternal com-
plications (postpartum bleeding, need for postpartum transfusion,
puerperal fever, grades III–IV perineal lacerations and uterine rup-
ture) and early newborn morbidity (respiratory distress, birth trauma,
shoulder dystocia and neonatal hyperbilirubinemia) were compared. 
Results: When 75 pregnant women administered high doses of oxy-
tocin and 75 pregnant women administered low doses of oxytocin
were compared, no difference was observed between the groups in
terms of the durations of phase I, phase II and phase III of labor,
cesarean section rates, and maternal and perinatal complications
(p>0.05). Although there was an increase in the rate of dark meconium
by high dose induction protocol (p=0.01), the difference could not be
established due to the limitations of the study in terms of intrapartum
hypoxia which can be associated with 5-minute Apgar score being
below 5 and acidemia in umbilical artery, pH being below 7, and base
excess being 12 mmol/L and above. 
Conclusion: There is no difference between high or low doses of oxy-
tocin induction in multiparous pregnant women in terms of labor dura-
tion, cesarean section rate, and maternal and perinatal complications. 

Keywords: Induction, labor, parity, oxytocin.



Introduction
Labor induction is the stimulation of uterine contrac-
tions through any mechanical procedure, pharmacologi-
cal or non-pharmacological agents or complementary
methods independent from spontaneous onset of labor
or the rupture of amniotic membranes.[1] The rate of
labor induction increases over the years, it increased
from 9.5% in 1990 to 23.2% in 2011.[2] Families declin-
ing fetal risks by informed consent form which may
occur during late term and postterm pregnancies and
their induction preferences, using cervical maturing
agents, increased experience of clinician on the use of
induction, wide use of fetal monitorization enabling
monitorization during induction and rational/psychoso-
cial factors are among the basic reasons for the increase
of labor induction rate.[3]

Although there are many pharmacologic agents
involved in the labor induction, oxytocin is the most
common one among them. This hormone, which is in
polypeptide structure secreted in a pulsatile way from
the posterior lobe of hypophysis proceeding through the
axons of neurons and synthesized from the supraoptic
and paraventricular nuclei of hypothalamus, was first
used intravenously for labor induction by Theobald et
al.[4] The use of synthetic oxytocin in labor induction is
carried out by various protocols with different initial
doses, incremental intervals, amounts and maximum
rates. While many clinics perform their own protocols,
being unable to establish a single common protocol indi-
cates that it has been still unclear which protocol is the
most appropriate and which dose minimizes perinatal
and maternal complications.

Our purpose is to compare the effect of high and low
doses of oxytocin induction protocols in multiparous and
term pregnancies on the durations of labor phases and
fetal and maternal complications.

Methods
The pregnant women at 37 and higher weeks of gesta-
tion, who were hospitalized at the Obstetrics Clinic of
Zekai Tahir Burak Women’s Health Training and
Research Hospital between January 2012 and May 2014,
who were positive for fetal cardiac activity, had no histo-
ry of cesarean section or uterine surgery and no pelvic
deformation, who were not established with the diagno-
sis of active genital herpes, at head presentation, had no
comorbid disease, who were not on medication or

underwent delivery yet, and who had Bishop score being
6 and higher were included in the study.[5] The week of
gestation and the date of last menstrual period of preg-
nant women who were included in the study with
Category II trace, oligohydramnios and rational/psy-
chosocial factor indications were determined by early
ultrasonographic findings. The presence of additional
problems was evaluated during admission by detailed
anamnesis, physical examination, laboratory examina-
tions (complete blood count, blood glucose, urea, creati-
nine, alanine aminotransferase, aspartate aminotrans-
ferase, bleeding profile, blood type and complete urinal-
ysis) and ultrasonography. In all pregnant women, cervi-
cal dilation and cervical effacement were recorded by
performing vaginal examination.

Pregnant women were separated into two groups for
high dose and low dose through a simple randomization
by selecting from closed opaque envelopes: The low dose
group was initially administered 5 units of synthetic oxy-
tocin (Synpitan® amp. Deva, Istanbul, Turkey) intra-
venously in 500 cc isotonic at the dose of 2 milliunit/min
(mU/min) and the dose was increased for 2 mU/min
every 15 minutes and it was infused by external car-
diotocography until a sample was obtained with contrac-
tion frequency once every 2–3 minutes and contraction
duration for 60–90 seconds. The maximum oxytocin
dose was determined as 40 mU/min. The patients were
monitored by hourly vaginal palpation and continuous
cardiotocography.[6,7] The high dose group was initially
administered 5 units of Synpitan® amp. intravenously in
500 cc isotonic at the dose of 4 mU/min and the dose was
increased for 4 mU/min every 15 minutes and it was
infused by external cardiotocography until a sample was
obtained with contraction frequency once every 2–3
minutes and contraction duration for 60–90 seconds.
Similarly, maximum oxytocin dose was determined as 40
mU/min.[6] The patients were monitored by hourly vagi-
nal palpation and continuous cardiotocography.

In the cardiotocographic evaluation, normal basal
fetal heart rate limits were considered as 110–160
beat/min. Basal heart rate above 160 beat/min was
accepted as fetal tachycardia, below 100 beat/min as fetal
bradycardia, and uterine contraction more than 5 in 10
minutes within two consecutive periods or contractions
starting once every minute was accepted as tachysystole.
Together with tachysystole, irregularity in fetal heart
beat was evaluated separately. When abnormal fetal
heart trace (late deceleration, sever variable deceleration)
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or abnormal uterine contraction (tachysystole) was iden-
tified, it was monitored by discontinuing oxytocin infu-
sion first. Decelerations lower than 110 beat/min in
more than 2 minutes and less than 10 minutes in fetal
heart beats in the presence of Category II trace or in the
presence of type I trace in the beginning, repeating
decelerations and repeating variable decelerations were
evaluated as “unreliable fetal condition”.[8]

Hourly progress for cervical dilations of patients from
4 cm to 10 cm was marked on time graph; amniotomy was
carried out after palpation if the head was located on cervix
and in case of possible vasa praevia in membranes. The
duration from 4 cm to 10 cm of cervical dilation was con-
sidered as phase I, the duration from 10 cm up to delivery
was considered as phase II, and the period from delivery to
the separation of placenta was considered as phase III and
all three phases were evaluated separately. About 10–20
cm of the cord within first 10 minutes after delivery was
clamped on both sides and blood samples were collected
from umbilical artery by heparinized blood gas injectors
and they were examined within first 30 minutes. After sep-
arated from the placenta, the newborn was weighed and
the weight was recorded. Apgar score, weight, height,
head circumference, and early newborn morbidity (respi-
ratory distress, birth trauma, shoulder dystocia, neonatal
hyperbilirubinemia) of the newborns were compared.
Intrapartum and postpartum complications were identi-
fied and recorded. As postpartum maternal complications,
hemoglobin (Hb) and hematocrit (Hct) decreases, uterine
rupture, grades III–IV perineal lacerations, postpartum
fever, postpartum bleeding and transfusion at prepartum
and postpartum 6th hour were evaluated. 

The statistical analyses of the study were performed
by BM® SPSS® Statistics 20 for Mac (IBM Corp., Los
Angeles, CA, USA), and the tables of the results were
prepared with Microsoft® Excel® for Mac 2011
(Microsoft Corp., Santa Rosa, CA, USA). In the evalua-
tion of the data, mean ± standard deviation was used. In
the comparison of the groups for the data obtained from
the measurements, t-test was used for independent
groups if the data were homogenous according to
Shapiro-Wilk test, which is one of the normality tests,
and Mann-Whitney U test was used if they were not
homogenous. In the evaluation of repeating measure-
ments, t-test and Wilcoxon test were used for dependent
groups. In the comparison of multi-groups, one-way
ANOVA was used if they were distributing homogenous-
ly and Bonferroni, one of the post hoc tests, was used for

double comparisons; if they were not distributing
homogenously, Kruskall-Wallis test was used and Mann-
Whitney U test was used for double comparisons. Chi-
square test was performed for frequency comparisons
between the groups. The association between continuous
data was evaluated by Pearson and Spearman correlation
tests. The results were evaluated within 95% confidence
interval and according to p<0.05 significance level. 

Results
The maternal demographic data are shown in Table 1.
Accordingly, there was no statistically significant differ-
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Table 1. Demographic factors of the study group.

Criteria Groups n Mean Standard p
deviation

Age Low 75 29.40 5.33
High 75 28.45 4.87 0.258
Total 150 28.93 5.11

Height Low 75 160.61 5.66
High 75 161.11 6.18 0.611
Total 150 160.86 5.91

Weight gained Low 69 8.29 3.65
High 71 8.42 3.8 0.834
Total 140 8.36 3.72

BMI Low 75 30.51 4.75
High 75 30.45 4.73 0.932
Total 150 30.48 4.72

Week of gestation Low 75 39.42 1.21
High 75 39.69 1.19 0.176
Total 150 39.56 1.2

Ultrasonographic Low 75 39.37 1.17
week of gestation High 75 39.68 1.16 0.101

Total 150 39.53 1.17

Table 2. The durations (minute) of the labor phases I, II and III in high-
and low-dose oxytocin groups.

Phases Groups n Mean Standard p
deviation

Phase I Low 69 227.32 136.41
High 71 216.25 117.27 0.607
Total 140 221.71 126.73

Phase II Low 69 12.91 9.95
High 71 13.34 10.41 0.805
Total 140 13.13 10.15

Phase III Low 69 8.29 3.65
High 71 8.42 3.8 0.834
Total 140 8.35 3.71
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ence between the groups in terms of age, height, weight
gained during pregnancy, body mass index (BMI) at
admission and in the beginning of pregnancy, week of
gestation and first trimester ultrasonographic findings. 

When the association of high and low doses of induc-
tion protocols with the durations of delivery phases were
evaluated, no statistically significant difference was found
between two groups in terms of phase I (227.32±136.41
in low-dose group and 216.25±117.27 in high-dose
group), phase II (12.91±9.95 in low dose group and
13.34±10.41 in high-dose group) and phase III (8.29±3.65
in low dose group and 8.42±3.80 in high-dose group)
(Table 2). When the distribution of delivery type to the
groups was analyzed, it was found that the rate of vaginal
delivery with episiotomy was 29.3%, the rate of sponta-
neous vaginal delivery was 62.7% and the rate of cesare-
an section was 8% in the group which was applied low-
dose induction while they were 42.7%, 52.0% and 5.3%,
respectively, in the group which was applied high-dose
induction; there was no statistically significant difference
between two groups in terms of delivery type (p=0.224). 

In terms of the distribution of cesarean section (C/S)
indications to the groups, fetal distress was 2.6% and
non-progressive labor was 5.4% in the low-dose induc-
tion group; in high-dose induction group, fetal distress
was 2.65% and cephalopelvic disproportion was 2.65% as
C/S indication. There was no statistically significant dif-
ference between two groups in terms of C/S indications
(p=0.548). According to the values obtained by complete
blood count at prepartum and postpartum 6th hour, Hb
values decreased from 11.90±1.40 to 10.88±1.35 in low-
dose group and from 12.01±1.46 to 11.02±1.49 in high-
dose group while Hct values decreased from 35.56±3.47
to 32.91±3.38 in low-dose group and from 36.15±3.41 to

33.26±3.80 in high-dose group, indicating a significant
difference (p=0.00). There was no statistically significant
difference between the groups (p=0.76) (Table 3).
Uterine rupture, grades III–IV perineal lacerations and
postpartum fever were not observed as postpartum
maternal complications. Due to postpartum uterine
atony causing reduction in hematocrit values, a woman in
low-dose oxytocin group was applied transfusion. There
was no statistically significant difference between the
groups in terms of maternal complications (p=0.50).

There was also no statistically significant difference
between two groups in terms of placental weight, new-
born weight and height, newborn's head circumference,
1-minute and 5-minute Apgar scores, cord blood gas
analyses, negative logarithm of hydrogen ion concentra-
tion (pH), partial pressure of carbon dioxide (PCO2), and

Table 3. Hemoglobin (Hb) and hematocrit (Hct) values at admission and
postpartum 6th hour in high- and low-dose oxytocin induction
(mean+standard deviation).

Parameter Status Mean Standard deviation

Low-dose Hb Admission 11.90 1.40
6th hour 10.88 1.35

Hct Admission 35.56 3.47
6th hour 32.91 3.38

High-dose Hb Admission 12.01 1.46
6th hour 11.02 1.49

Hct Admission 36.15 3.41
6th hour 33.26 3.80

Final 30.45 4.73

Table 4. Placental weight and newborn’s measurements and analysis
results of umbilical artery blood gas in high- and low-dose
oxytocin induction groups.

Criteria Groups N Mean Standard p
deviation

Placental weight (g) Low 75 638.13 107.25
High 75 640.27 105.36 0.902
Total 150 639.2 105.96

Newborn weight (g) Low 75 3314.27 544.35
High 75 3254.93 488.56 0.483
Total 150 3284.6 516.33

Newborn Height (cm) Low 75 49.87 5.49
High 75 50.4 1.62 0.421
Total 150 50.13 4.04

Newborn’s head Low 75 34.75 1.1
circumference (cm) High 75 34.67 1.07 0.653

Total 150 34.71 1.08

Cord pH Low 40 7.27 0.08
High 44 7.28 0.08 0.283
Total 84 7.28 0,08

Cord PCO2 (mm Hg) Low 40 47.96 11.56
High 44 43.97 8.35 0.071
Total 84 45.87 10.15

Cord PO2 (mm Hg) Low 40 26.14 9.3
High 44 24.32 6.16 0.289
Total 84 25.19 7.82

Cord HCO3 (mEq/L) Low 40 21.29 1.88
High 44 20.97 2.16 0.478
Total 84 21.12 2.03

1-minute Apgar Low 75 7.33 0.53
High 75 7.35 0.48 0.872
Total 150 7.34 0.5

5-minute Apgar Low 75 9.33 0.53
High 75 9.35 0.48 0.872
Total 150 9.34 0.5



bicarbonate concentration (HCO3) (Table 4). There was
no case with umbilical artery pH being 7 and below. The
comparison of cord entanglement to the neck between
the groups is summarized in Table 5. Accordingly, there
was no statistically difference between the groups
(p=0.164). When the comparison characteristics of
meconium at delivery was evaluated between the groups,
it was seen that 13.3% of the pregnant women in low-
dose group had thin meconium and there was no dark
meconium in this group, while 1.3% of the pregnant

women in high-dose group had thin meconium and
1.3% of them had dark meconium. Accordingly, thin
meconium was found less in high-dose group, and there
was only one case with dark meconium. The difference
in the rate of total amnion with meconium was found to
be statistically significant (p=0.012). There was also no
difference between the groups in terms of neonatal
hyperbilirubinemia and birth trauma which appear as
respiratory distress, cephalohematoma and clavicle frac-
ture (Table 5).
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Table 5. The data on meconium, cord entanglement on the neck, birth trauma and hyperbilirubinemia of newborn.

Cord entanglement

Group Number-Percentage N/A 1 time 2 times 3 times Total

Low Say› 59 12 3 1 75
Percentage 78.7 16.0 4.0 1.3 100

High Say› 49 19 7 0 75
Percentage 65.3 25.3 9.3 0.0 100

Total Say› 108 31 10 1 150
Percentage 72 20.7 6.7 0.7 100

Chi-square value=5.107; p=0.164

Meconium

Group Number-Percentage N/A Thin Dark Total

Low Number 65 10 0 75
Percentage 86.7 13.3 0.0 100.0

High Number 73 1 1 75
Percentage 97.3 1.3 1.3 100.0

Total Number 138 11 1 150
Percentage 92.0 7.3 0.7 100.0

Chi-square value=8.827; p=0.012

Acidosis

Group Number-Percentage N/A Respiratory Metabolic Total

Low Number 36 4 0 40
Percentage 90.0 10.0 0.0 100.0

High Number 40 2 1 43
Percentage 93.0 4.7 2.3 100.0

Total Number 76 6 1 83
Percentage 91.6 7.2 1.2 100.0

Chi-square value=1.771; p=0.412

Newborn complications

Group Number-Percentage N/A Trauma Shoulder dystocia Hyperbilirubinemia Respiratory distress Total

Low Number 71 1 0 0 3 75
Percentage 94.7 1.3 0.0 0.0 4.0 100.0

High Number 67 4 1 3 0 75
Percentage 89.3 5.3 1.3 4.0 0.0 100.0

Total Number 138 5 1 3 3 150
Percentage 92.0 3.3 0.7 2.0 2.0 100.0

Chi-square value=8.916; p=0.063



Discussion
The purpose of labor induction is to carry out vaginal
delivery and to prevent deaths at term. With the eval-
uation of 22 studies performed on 9383 women, com-
paring pregnancies at and above 41 weeks of gestation
through an expectant approach, it is seen that the labor
induction decreases relative risk (RR) (which is 0.31)
for perinatal deaths from 0.12 to 0.88 within 95% con-
fidence intervals;[1] however, evidence based data on the
induction performed at term pregnancy up to 41 weeks
of gestation could not be revealed in the presence of
Category II trace, oligohydramnios, and rational/psy-
chosocial factors. Therefore, success possibility and
C/S risk should be evaluated certainly if it is planned to
perform induction. The parameters referred for the
risk evaluation are Bishop score, parity, vaginal deliv-
ery underwent previously, BMI, age, estimated birth
weight and diabetes. By adding Bishop score being 6
and higher, which indicates that cervix is convenient
for delivery, to the most significant parameter, "pres-
ence of previous delivery", which shows that further
deliveries can be carried out vaginally, it was aimed to
evaluate induction success and fetal maternal out-
comes. Bishop score is a scale system, developed in
1964, to predict the success of elective induction in
which cervical dilation, effacement, position, level and
consistency are graded up to 13 points by grading from
“0” to “2” or “3”.[9] If Bishop score is 9 or higher, it is
considered that "vaginal delivery can be achieved inde-
pendent from the induction". In Bishop scoring system
developed by Burnett in 1966, total score is 10 where
each item can be graded up to “2” points.[5] In this sys-
tem used for multiparous pregnancies, score 6 and
above indicates that vaginal delivery would be
achieved. Therefore, assessment with Bishop score
before induction is preferred to predict the agent to be
used in the induction and the success of induction.[10]

In our study, there was no statistically significant dif-
ference between two groups in terms of maternal demo-
graphics, maternal BMI at the time of oxytocin induc-
tion and gestational age. Zhang et al. reported that the
ages of patients who were administered low-doses of
oxytocin were significantly higher than the patients who
were administered high-doses of oxytocin.[11] In this
prospective randomized controlled study, multiparous
pregnant women were separated into two groups, oxy-
tocin protocol similar to the protocol in our study was
used, but unlike our study, they concluded that the aug-
mentation with high-dose of oxytocin reduced the phase

I of delivery by 0.7–1.1 hours in multiparous pregnant
women and that there was no difference in phase II of
delivery. It was not an induction study which was used to
stimulate uterine contractions before labor; it was an
augmentation study which was defined as the study for
increasing current contractions since cervical dilation
and fetal descending were insufficient. In this augmenta-
tion study, there was no statistically significant differ-
ence between high- and low-dose of oxytocin protocols
in terms of C/S rates. Patka et al. confirmed the results
of Zhang et al., and they found no statistically significant
difference between the groups in terms of C/S rates
while reporting that labor duration was reduced in preg-
nant women who underwent high-dose of oxytocin
induction.[12] Similar to our study, Hourvitz et al. report-
ed no significant difference between the delivery phases
of pregnant women who underwent high- and low-dose
of oxytocin induction.[13] However, Hourvitz et al. used
lower doses of oxytocin in their protocols. In the review
of Wei et al. analyzing 10 studies, it was reported that
labor duration was reduced by 1.54 hour through high-
dose oxytocin augmentation.[14]

Oxytocin, which is the most common agent used in
labor induction on pregnant women with appropriate
Bishop score, was used in various protocols with differ-
ent initial doses, incremental intervals, amounts and
maximum rates. In low-dose protocol, the initial dose
of oxytocin is 1 or 2 mU/min, incremental interval is
30 minutes and dose increments vary from 1 mIU to 2
mU. In low-dose protocol, the dose that labor is set is
8–12 mU/min, and maximum dose before re-evalua-
tion is reported as 30 mU/min. For high-dose proto-
col, the initial dose of oxytocin is either 4 or 6
mU/min, incremental interval is 15–30 minutes and
dose increment varies from 4 to 6 mU/min. The dose
that labor is set is usually 8–12 mU/min and maximum
dose before re-evaluation is reported as 30 mU/min in
the literature.[6,7,10] It is still unclear which protocol is
the most suitable for which patient and which dose
minimizes fetal and maternal complications.[15] In our
study, we found no statistically significant difference
between high- and low-dose oxytocin protocol in
terms of phases I (active phase), II and III of labor,
delivery type and C/S rate. 

Among the member countries of Organisation for
Economic Co-operation and Development (OECD),
the rates of C/S in our country are unfortunately at the
third rank following Brazil and China and at the first
rank in European countries.[16] About one out of two
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women deliver by C/S. In our study, among multiparous
pregnant women with Bishop score 6 and higher, we
performed C/S to 4 (5.3%) of 75 pregnant women who
underwent high-dose oxytocin and 6 (8%) of pregnant
women who underwent low-dose oxytocin due to fetal
distress and cephalopelvic disproportion. Satin et al.
reported that cesarean section rate increased due to fetal
distress indication in pregnant women who underwent
high-dose oxytocin.[17] Xenakis et al. found in their study
that 18.8% of pregnant women who were administered
high-dose oxytocin and 20% of pregnant women who
were administered low-dose oxytocin had fetal distress;
contrarily, there are publications reporting that C/S
rates decrease and vaginal delivery rates increase in preg-
nant women who were administered high-dose oxy-
tocin.[18] In our study, we found no statistical difference
between low- and high-dose oxytocin induction in terms
of C/S indications. As maternal complications, we inves-
tigated postpartum bleeding (one case), postpartum
transfusion need (one case), puerperal fever, grades
III–IV perineal lacerations and uterine rupture, and we
found no statistical difference between two groups.
While one case in low-dose induction group had trans-
fusion need during postpartum period, there was no sta-
tistical difference between the groups although hemat-
ocrit and hemoglobin levels decreased at prepartum and
postpartum 6th hour in both groups. Except the postpar-
tum transfusion need in low-dose induction group, we
observed no maternal complication in both groups.
Similar to our study, Xenakis et al. evaluated the param-
eters of postpartum bleeding and postpartum transfusion
need as maternal complications and they found no statis-
tically significant difference between two groups.[17] In
the study of Zhang et al., the authors investigated grades
III–IV perineal lacerations and they found no statistical-
ly significant difference between two groups.[11]

In terms amnion with meconium in high- and low-
dose oxytocin groups, thin meconium was observed in
13.3% of the cases in low-dose induction group but
there was no dark meconium while the rates were 1.3%
and 1.3%, respectively, in the high-dose induction
group. Accordingly, thin meconium was found less in
high-dose group, and there was only one case with dark
meconium. Statistically, total rate of amnion with meco-
nium was significantly higher in low-dose group similar
to the augmentation study of Zang et al.[11] Five-minute
Apgar score below 5 which can be the indication intra-
partum hypoxia that can be associated with dark meconi-
um, pH level below 7 and base excess being 12 mmol/L

and above were not found in study groups. The number
of cases required for perinatal hypoxia evaluation being
out of study scope was the limitation of the study. In our
study, we found shoulder dystocia (1.3%) and brachial
plexus injury as a result in one of the pregnant women
who underwent high-dose induction, cephalohematoma
in two babies, caput succedaneum in one case and clavi-
cle fracture in case as birth trauma while we found caput
succedaneum in one of the pregnant women who under-
went low-dose induction; there was no statistically sig-
nificant difference between two groups. Similar to our
study, Xenakis et al. evaluated the parameter of shoulder
dystocia as perinatal complication, and they found no
statistically significant difference between high- and low-
dose oxytocin induction.[18] Zhang et al. also found no
statistically significant difference between high- and low-
dose groups in terms of birth traumas similar to our
study.[11] In our study, we observed neonatal hyperbiliru-
binemia in three (4%) of the pregnant women who
underwent high-dose induction. We did not found
neonatal hyperbilirubinemia in the pregnant women
who underwent low-dose oxytocin induction. Newborns
with neonatal hyperbilirubinemia did not have predis-
posing factors such as cephalohematoma or caput suc-
cedaneum, and they were discharged following about
one-week phototherapy. In their study, Woyton et al.
also categorized the relationship between oxytocin use
and neonatal hyperbilirubinemia and compared these
two groups.[19] Similar to Woyton et al., Johnson et al.[20]

separated pregnant women into two groups, which were
oxytocin and no oxytocin group, and they found no sta-
tistically significant difference between two groups. In
their study, they attributed the reason for the lack of
neonatal hyperbilirubinemia in pregnant women
induced by oxytocin to not administering oxytocin in
hypoosmolar fluids and therefore not observing hypona-
tremia, and erythrocytes not swelling and thereby being
hemolyzed. In studies suggesting that oxytocin leads to
neonatal hyperbilirubinemia, the reason is attributed to
the use of hypoosmolar fluid.[19–20]

Conclusion
In multiparous pregnant women with Bishop score 6
and higher, high- and low-dose induction did not make
a difference in terms of C/S rates and maternal and peri-
natal complications; high-dose oxytocin does not reduce
delivery duration compared to the low-dose oxytocin. 
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The effects of amniotomy on labor duration, cesarean
section rates, and maternal and fetal outcomes

Ayflegül Baylas fiahin, Elif Gül Yapar Eyi 
Gynecology and Obstetrics Clinic, Zekai Tahir Burak Women’s Health Training and Research Hospital, Ankara, Turkey 

Introduction

Amniotomy, which is considered to intensify and raise
the frequency of uterine contractions by increasing the
production and release of prostaglandins and oxytocins
and therefore to shorten the labor duration, is the most

common procedure in obstetric practice;[1–3] however,
the literature contains controversial reports whether
amniotomy during a spontaneous labor shortens the
labor duration or not, and if it shortens, whether it
improves maternal and fetal outcomes or not, or
whether it causes maternal and/or procedure-related

Özet: Amniyotominin eylem süresi, sezaryen oranlar›,
maternal ve fetal sonuçlar üzerine etkisi
Amaç: Spontan bafllayan do¤um eyleminde amniyotominin do-
¤um evrelerinin sürelerine, sezaryen (C/S) oranlar›na ve maternal,
fetal sonuçlar üzerine etkileri araflt›r›ld›. 
Yöntem: Prospektif, basit randomizasyon ile gerçeklefltirilen çal›fl-
mada Zekai Tahir Burak Kad›n Sa¤l›¤› E¤itim ve Araflt›rma Hasta-
nesi Do¤um Ünitesine kabulü yap›lan ve do¤urtulan düflük riskli ge-
belerde, amniyotominin, do¤um eylemi süresine, do¤um flekline ve
puerperal döneme ait morbidite/mortaliteye ve erken yenido¤an so-
nuçlar›na etkisinin de¤erlendirilmesi amaçlanm›flt›r. 
Bulgular: Amniyotomi uygulanan ve uygulanmayan gebeler ara-
s›nda kabulden servikal aç›kl›k 6 cm oluncaya kadar geçen süre,
servikal aç›kl›k 6 cm olduktan sonra 10 cm oluncaya kadar, 10 cm
olduktan sonra do¤uma kadar geçen süre ve toplam do¤um süresi
aç›s›ndan istatistiksel anlaml› farkl›l›k saptanmad› (p>0.05). Amni-
yotomi uygulanan gebelerin C/S ile do¤um yapma yüzdesi
(p=0.030) ve hastanede kalma süreleri (p=0.04) amniyotomi uygu-
lanmayanlardan anlaml› olarak yüksekti. Puerperal dönemde mor-
bidite/mortalite ve erken yenido¤an sonuçlar› aras›nda farkl›l›k be-
lirlenmedi. 
Sonuç: Spontan bafllayan do¤um eyleminin yönetiminde amniyo-
tomi eylem süresini k›saltmamaktad›r; C/S oran›nda art›fl ve anne-
nin hastanede daha uzun süre yat›fl›na yol açt›¤›ndan e¤itim hasta-
nelerinde rutin uygulanmamal›d›r. 

Anahtar sözcükler: Do¤um eylemi süresi, amniyotomi prosedürü,
sezaryen, do¤umun ilk evresi, do¤umun ikinci evresi.

Correspondence: Ayflegül Baylas fiahin, MD. Gynecology and Obstetrics Clinic, ZTB Women’s
Health Training and Research Hospital, Ankara, Turkey. e-mail: aysebaylas@yahoo.com
Received: December 15, 2016; Accepted: February 25, 2017
Please cite this article as: Baylas fiahin A, Yapar Eyi EG. The effects of amniotomy on labor
duration, cesarean section rates, and maternal and fetal outcomes. Perinatal Journal
2017;25(1):19–25.
©2017 Perinatal Medicine Foundation 

Available online at:
www.perinataljournal.com/20170251004

doi:10.2399/prn.17.0251004
QR (Quick Response) Code:

Original Article

Perinatal Journal 2017;25(1):19–25

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: We aimed to investigate the effects of amniotomy dur-
ing spontaneous labor on the durations of labor stages, cesarean sec-
tion (C/S) rates, and maternal and fetal outcomes. 
Methods: This prospective study was performed through basic ran-
domization to investigate the effects of amniotomy on labor duration,
delivery type, morbidity/mortality rates during puerperal period and
premature newborn outcomes in pregnant women with low risk who
admitted to Obstetrics Clinic of Zekai Tahir Burak Women’s Health
Training and Research Hospital and delivered at our hospital. 
Results: There was no statistically significant difference between
pregnant women who underwent and did not undergo amniotomy
in terms of the period elapsed until cervical dilation was 6 cm, until
10 cm after cervical dilation was 6 cm and until delivery after it
reached 10 cm and total labor duration (p>0.05). The C/S rate
(p=0.030) and hospitalization duration (p=0.04) of pregnant women
who underwent amniotomy was significantly higher than those who
did not undergo amniotomy. There was no difference between two
groups in terms of morbidity/mortality during puerperal period and
premature newborn outcomes. 
Conclusion: Amniotomy does not reduce the labor duration in the
management of spontaneous labor; as it increases the rate of C/S and
hospitalization duration of mother, it should not be performed as a rou-
tine practice in training and research hospitals. 

Keywords: Labor duration, amniotomy procedure, cesarean sec-
tion, first stage of labor, second stage of labor.



fetal complications or not.[3–6] The evidences showing
that amniotomy shortens the labor duration or
improves obstetric outcomes are not based on high
quality meta-analyses, systematic reviews of random-
ized controlled studies, or randomized controlled stud-
ies with low bias risk. Therefore, asserting that the
procedure provides absolute healthcare benefits and
the benefits overweigh the risks is not possible since
current data are not Grade A evidence.[7]

In our study, we aimed to investigate the effects of
amniotomy on labor duration, labor, delivery, morbid-
ity/mortality rates during puerperal period and prema-
ture newborn outcomes in pregnant women with low
risk who admitted to Obstetrics Clinic of Zekai Tahir
Burak Women’s Health Training and Research
Hospital and delivered at our hospital.

Methods
This prospective randomized controlled study was per-
formed between August 2016 and November 2016 by
obtaining approval of the Ethics Committee no. 7 for
Clinical Researches (Decision No. 38/2016) of Zekai
Tahir Burak Women’s Health Training and Research
Hospital.

Pregnant women who were hospitalized at Obstetrics
Clinic, had no problem during their routine gestational
follow-up visits, whose labors started spontaneously, on 36
6/7 weeks of gestation with singleton pregnancy and on
vertex presentation, had intact amniotic membrane, no
fetal malformation and maternal disease and who had cur-
rently no obstacle for normal vaginal delivery were includ-
ed in the study. The pregnant women who had planned
cesarean indication and were required to undergo emer-
gency cesarean section were excluded from the study.

Biostatistical pre-assessment was carried out before
selecting the population, and via PASS 11 (Power and
Sample Size, version 11, for Windows), 220 individuals
were selected with a population size of 80.12% testing
power in total as a result of power analyses performed for
t-test in the independent groups. 

For the control and study groups, equal numbers of
closed opaque envelopes were prepared which were 220
in total. Right after the pregnant women, who were deter-
mined according to the criteria, were admitted to the clin-
ic, a simple randomization was conducted by letting preg-
nant women to choose an opaque envelope from the box.
Pregnant women who were separated as amniotomy and
non-amniotomy groups were admitted to the labor.

Vaginal examination was performed to the pregnant
women included in the study with intervals not exceed-
ing two hours. Contraction sufficiency was evaluated in
the follow-ups. At least three regular contractions, being
200 units and more, within 10-minute period in 20 min-
utes were considered as sufficient contractions.[8,9]

Pregnant women found to have insufficient contraction
were administered 2 mlU/min oxytocin in accordance
with low dose protocol regardless of their groups. The
dose was increased regularly until sufficient contraction
was obtained. The labor was followed up by the assis-
tants of obstetrician and gynecologist under the manage-
ment of obstetrician and gynecologist.

In both groups, the pregnant women were adminis-
tered hyoscine-n-butylbromide in the dose of 20 mg/ml
and pethidine in the dose of 100 mg/2 ml during labor.
Medicated pregnant women were recorded. The dura-
tions (in minutes) from admission up to cervical dilation
being 6 cm, from 6 cm up to full cervical dilation and full
cervical dilation up to the moment when delivery was per-
formed were recorded. Amniotomy contraindications
were evaluated in the group to be performed amniotomy.
The amniotomy was performed after confirming that
there was no contraindication in the pregnant women
who were selected for the amniotomy group as a result of
vaginal examination, fetal heartbeat trace and ultrasono-
graphic findings. The dilation for amniotomy procedure
was determined as minimum 4 cm. Procedure time was
recorded in pregnant women who underwent amniotomy.

Cesarean section indications of pregnant women
who were decided to perform cesarean section in their
follow-ups were evaluated.

Hemoglobin and hematocrit values before and after
delivery were recorded for the assessment of postpartum
hemorrhage. The decrease of 10 units in hematocrit
value was considered to be postpartum hemorrhage. The
patients who had postpartum hemorrhage and under-
went transfusion were evaluated. Their intrapartum and
postpartum fevers were monitored and postpartum
hyperthermia was investigated. White blood cell values
were screened in the hemogram results. Postpartum
breastfeeding was investigated. In the newborn results,
1-minute and 5-minute Apgar scores, birth weight, pH
levels of cord blood, hospitalization at newborn intense
care unit, hospitalization indication and the duration (in
hour) for hospitalization at newborn intense care unit
were recorded. The hospitalization durations of preg-
nant women were also recorded in hours.
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The Analysis and Statistics of the Data

The data of the study was evaluated in computer environ-
ment by uploading via SPSS (Statistical Package for
Social Sciences) for Windows 22.0 (SPSS Inc, Chicago,
IL, USA). The definitive statistics were presented as
mean±standard deviation (minimum–maximum), fre-
quency distribution and percentage. Pearson chi-square
test and Fisher’s exact test were used for the assessment of
categorical variables. The concordance of variables to
normal distribution was evaluated by using visual (his-
togram and probability graphics) and analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk tests). It was found
that all measurement variables were not concordant with
normal distribution. As statistical method, Mann-
Whitney U test was used for the statistically significance
between two independent groups and Kruskal-Wallis test
was used between three independent groups. When sig-
nificant difference was found between three independent
groups, post-hoc Bonferroni correction was performed to
identify the reason of difference. p<0.05 was defined as
statistically significant level.

Results
A total of 220 pregnant women were included in the
study. While 110 (50%) of 220 pregnant women under-
went amniotomy, it was not performed for the remain-

ing 110 (50%) pregnant women. Mean age of the group
was 26.54±5.98 (min: 15 – max: 46) years. The ages, BMI
values, weeks of gestation and parity conditions of preg-
nant women who underwent and did not undergo
amniotomy were presented in Table 1. No statistically
significant difference was found between the groups
(p>0.05). According to the examination at the time of
admission, there was no statistical difference between
amniotomy and no-amniotomy groups in terms of the
cervical dilation, fetal heartbeat sample at follow-up
(Category I, Category II), white blood cells, hemoglobin
and hematocrit values, oxytocin administration, cervical
dilation upon oxytocin administration, and application of
hyoscine-n-butylbromide and pethidine (Table 2).
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Table 1. The distribution of definitive characteristics in groups which
underwent and did not undergo amniotomy.

Amniotomy (-) Amniotomy (+) p*
(n=120) (n=118)

9±S 9±S

Age (year) 26.84±6.56 26.44±5.36 0.581

BMI (kg/m2) 28.57±4.41 27.88±3.92 0.444

Parity
Nulliparous 35 (31.8) 51 (46.4) 0.073†

Multiparous 75(68.2) 59 (53.7)

Week of gestation 39.12±1.47 39.14±1.30 0.832

*Mann-Whitney U test; †Pearson chi-square test. 9: Mean; S: Standard deviation 

Table 2. Delivery type and maternal parameters during and after delivery in groups which underwent and did not undergo amniotomy.  

Amniotomy (-) (n=110) Amniotomy (+) (n=110) p

Delivery type, n (%)
C/S 2 (1.8) 9 (8.2) 0.030*
Vaginal delivery 108 (98.2) 101 (91.8)

C/S indication (n=11), n (%)
Fetal distress 1 (50.0) 2 (22.2)
Cord prolapse / presentation 0 2 (22.2) -----
Other 1 (50.0) 5 (55.6)

Postpartum hemorrhage
No 109 (99.1) 105 (95.5) 0.212†

Yes 1 (0.9) 5 (4.5)

Fetal weight 3.96±0.44 3.84±0.50 0.058‡

Placental weight (g), 9±S 544.1±68.8 542.1±66.0 0.854‡

Elevated white blood cell count, n (%)
No 109 (99.1) 107 (97.3) 0.622†

Yes 1 (0.9) 3 (2.7)

Decreased hemoglobin, n (%)
No 108 (98.2) 103 (93.6) 0.171†

Yes 2 (1.8) 7 (6.4)

Maternal hospitalization duration (hour), ±S 28.84±16.57 33.39±21.20 0.037‡

*Pearson chi-square test; †Fisher’s exact test; ‡Mann-Whitney U test. 9: Mean; S: Standard deviation
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The labor durations of both groups are shown in the
Table 3. Between the two groups, the duration elapsed
until cervical dilation is 6 cm (p=0.15), the duration
elapsed until cervix reaches full dilation from 6 cm
(p=0.80), the duration elapsed from full dilation up to
delivery (p=0.55) and total labor duration (p=0.13) did
not demonstrate any statistical difference.

When the distribution of delivery-related character-
istics (Table 4) is evaluated between two groups, the
delivery type demonstrated statistical difference (p=0.03).
The number of cesarean section procedure (9 C/Ss) in
the amniotomy group was significantly higher than those
(2 C/Ss) who did not undergo amniotomy. While C/S

indications were cord presentation (2), fetal distress (2)
and non-progressive labor (5) in the amniotomy group,
they were fetal distress (1) and abruptio placentae (1) in
those who did not undergo amniotomy. Between two
groups, no statistically significant difference was found in
terms of birth weights of newborns, Apgar scores, pH
levels of cord blood gas and the need for newborn intense
care (p>0.05) (Table 5). While no difference was found
between the groups in terms of placental weight, reduced
hemoglobin, postpartum hemorrhage, elevated white
blood cell count and breastfeeding status, the maternal
hospitalization duration was longer in the amniotomy
group (p=0.04). 

Table 3. The distribution of clinical characteristics of pregnant women in groups which underwent and did not undergo amniotomy. 

Amniotomy (-) (n=110) Amniotomy (+) (n=110) p

Cervical dilation at the time of admission (cm), 9±S 4.61±1.51 4.47±1.47 0.478*
<4 cm, n (%) 32 (29.1) 37 (33.6) 0.712†

4–<6 cm, n (%) 50 (45.5) 49 (44.5)
≥6 cm, n (%) 28 (25.5) 24 (21.8)

Contraction at the time of admission, n (%)
Insufficient 9 (8.2) 25 (22.7) 0.003†

Sufficient 101 (91.8) 85 (77.3)

Cardiotocography, n (%)
Category I 106 (96.4) 105 (95.5) 1.000‡

Category II 4 (3.6) 5 (4.5)

White blood cell (/mm3), 9±S 11670.0±2995.9 11537.4±2857.9 0.468*

Hemoglobin (g/dL), 9±S 11.98±1.28 11.79±1.25 0.239*

Hematocrit (%), 9±S 36.65±3.66 36.10±3.44 0.338*

Oxytocin administration, n (%)
Not administered 71 (64.5) 61 (55.5) 0.169†

Administered 39 (35.5) 49 (44.5)

Cervical dilation when oxytocin was administered (cm) (n=88), 9±S 4.96±0.99 4.60±0.95 0.082*

Hyoscine-n-butylbromide administration, n (%)
Not administered 50 (45.5) 43 (39.1) 0.339†

Administered 60 (54.5) 67 (60.9)

Pethidine administration, n (%)
Not administered 108 (98.2) 108 (98.2) 1.000†

Administered 2 (1.8) 2 (1.8)

Epidural anesthesia, n (%)
Applied 1 (0.9) 0 ------
Not applied 109 (99.1) 110 (100)

*Mann-Whitney U test; †Pearson chi-square test; ‡Fisher’s exact test. 9: Mean; S: Standard deviation

Table 4. The distribution of labor durations in groups which underwent and did not undergo amniotomy. 

Amniotomy (-) Amniotomy (+) p*

n Median (min–max) n Median (min–max)

The period elapsed until cervical dilation is 6 cm (minute) 81 112 (12–1033) 82 172.5 (10–1380) 0.157

The period elapsed until cervical dilation reaches 10 cm from 6 cm (minute) 108 90 (5–430) 101 90 (5–480) 0.803

The period elapsed until delivery from cervical dilation being 10 cm (minute) 108 15 (3–55) 101 20 (3–55) 0.055

Total duration (minute) 109 189 (10–1238) 105 220 (10–1785) 0.134

*Mann-Whitney U test.  



Discussion
O’Driscoll et al. used amniotomy within the active man-
agement of labor in order to ensure controlled and fast
labor and to assist both labor induction and labor;[10] how-
ever, the literature is controversial on the acceleration of
labor by amniotomy. There are publications asserting
that amniotomy shortens the first stage of labor while
others report that amniotomy does not make a differ-
ence.[3,11,12] It also could not be shown that labor accelera-
tion or the detection of meconium in the amnion by
amniotomy improves fetal/maternal outcomes based on
evidence.[3] In the meta-analysis of 5583 cases without any
parity discrepancy which included 15 studies and pub-
lished in 2013 by Cochrane Collaboration, the labor
durations were evaluated in groups which underwent and
did not undergo amniotomy, and it was reported in the
results for the first stages of 1127 women that 20.43 min-
utes of reduction in the amniotomy group did not
demonstrate statistically significant difference. In our
study, we found 60.5 minutes of extension in the first
stage of labor in the amniotomy group, but there was no
statistically significant difference. In 1993, Garite et al.
compared 235 pregnant women who underwent
amniotomy at 5.5 cm with 224 pregnant women who
were followed up without any amniotomy procedure
until 8 cm to investigate the effects of elective amnioto-
my on fetal heartbeat, and they reported that elective
amniotomy shortened active phase and decreased oxy-
tocin need.[13]

The meta-analysis series of Cochrane Collaboration
in 2013 on eight studies to evaluate the second stage of
labor found 1.33 minutes of difference in a total of 1927
women in the amniotomy group, 5.43 minutes of differ-
ence in primiparous cases in the sub-group analysis, and

1.19 minutes of difference in multiparous cases; but it was
reported that the results did not demonstrate any statisti-
cal significance.[3]

In 1992, Barret et al. assessed pregnant women who
underwent amniotomy and had intact amniotic mem-
brane until the second stage of labor and they reported
that there was no difference during the second stage.[14] In
another meta-analysis of Cochrane Collaboration pub-
lished in 2001, a total of 2566 pregnant women were eval-
uated who underwent amniotomy for labor induction as
well as oxytocin infusion. Pregnant women who under-
went only amniotomy, those who underwent amniotomy
together with oxytocin infusion, and those who received
only prostaglandin were compared to placebo. When the
group which underwent amniotomy only was compared
to the group which underwent amniotomy together with
oxytocin infusion, it was shown that labor durations were
shorter in the amniotomy + oxytocin group than the
group which underwent amniotomy only. Postpartum
hemorrhage was higher in the amniotomy + oxytocin
group than the placebo group.[15] In our study, we evalu-
ated the pregnant women in terms of the sufficiency of
contractions, and we tried to establish contraction homo-
geneity by administering oxytocin due to the difference
between the groups. While there were insufficient con-
tractions in 9 pregnant women who did not undergo
amniotomy, we provided oxytocin support to a total of 39
pregnant women in their follow-ups and obtained suffi-
cient contractions; in the amniotomy group, a total of 25
pregnant women had insufficient contractions at the time
of admission, and we obtained sufficient contractions in
49 pregnant women by oxytocin support in their follow-
ups. There was no statistically significant difference
between the groups after the procedure.
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Table 5. The distribution of newborn characteristics in groups which underwent and did not undergo amniotomy. 

Amniotomy (-) Amniotomy (+) p
(n=110) (n=110)

Birth weight of baby (g), 9±S 3264.9±383.1 3278.7±342.0 0.687*

Apgar score, n (%)
8–10 100 (90,9) 100 (90.9) 1.000*
7–9 9 (8.2) 9 (8.2)
6–8 1 (0.9) 1 (0.9)

pH, 9±S 7.37±0.06 7.36±0.06 0.652†

Need for newborn intensive care, n (%)
No 106 (96.4) 109 (99.1) 0.369‡

Yes 4 (3.6) 1 (0.9)

Hospitalization duration in newborn intensive care unit (hour) (n=5), 9±S 24.00±10.95 3 -----

*Pearson chi-square test; †Mann-Whitney U test; ‡Fisher’s exact test. 9: Mean; S: Standard deviation



In the meta-analysis of Cochrane Collaboration per-
formed in 2013, the data of 5021 pregnant women relat-
ed with their delivery types were evaluated and it was
shown that C/S risk increased in the amniotomy group
but the results were not significant.[12] In our study, we
performed cesarean section to 9 cases in the amniotomy
group and 2 cases in the group which did not undergo
amniotomy. While C/S rate demonstrated statistically
significant increase in the amniotomy group, there was
no statistical difference in terms of C/S indications.
Goffinet et al. assessed the adverse effects of premature
amniotomy on fetal heartbeat in their studies in 1997 and
they compared the group which underwent early
amniotomy with the group which had intact membranes.
They found severe variable decelerations and late decel-
erations in the amniotomy group more frequently, but
there was no significant difference in newborn outcomes.
They did not find any difference between C/S rates of
both groups; they observed that the number of fetal dis-
tress as C/S indication was higher in the amniotomy
group.[14] In 1995, Mercer et al. investigated the effects of
premature amniotomy which was performed for labor
induction, and they performed premature amniotomy to
106 pregnant women and late amniotomy (after 5 cm) to
103 pregnant women. While they found more cord com-
pression findings in the early amniotomy, they did not
identify any difference between premature newborn out-
comes.[16] In another study where Gabbe et al. investigat-
ed the relationship between amniotomy and cord com-
pression in 1975, the authors emphasized that amniotic
fluid has a protective significance for normal cord blood
flow.[17] In our study, we observed Category II fetal elec-
trocardiotocography more frequently in the amniotomy
group, but the difference was not statistically significant. 

While 4 out of 5 cases with postpartum hemorrhage
diagnosis were in the amniotomy group in our study, lack
of significant result related with postpartum hemorrhage
between the groups is in agreement with the literature.[18]

A total of two patients underwent transfusion due to post-
partum hemorrhage. In consideration of other maternal
outcomes, there was no significant difference between
the groups in terms of postpartum infection, maternal
morbidity and mortality. The groups also did not have
any difference in terms of postpartum breastfeeding. The
results are concordant with the literature.

In terms of fetal outcomes, there was no significant
difference in terms of pH levels of newborn cord blood

gas, Apgar scores, need for newborn intense care unit,
indication for hospitalization at newborn intense care
unit and hospitalization durations, and these results are
in agreement with the literature.[3,11,12]

In terms of maternal postpartum hospitalization
duration, we found that the duration was extended for
9 pregnant women in the amniotomy group due to
C/S, and mean hospitalization duration after C/S pro-
cedure was 53 hours. While the hospitalization dura-
tion for the amniotomy group was 28.84 hours, it was
33.9 hours for the group which did not undergo
amniotomy.

In the meta-analysis conducted by Consortium on
Safe Labor in 2010, 62,415 women from 19 hospitals
were evaluated and it was seen that cervical dilation was
accelerated after 6 cm in both multiparous and nulli-
parous pregnant women.[19] According to Zhang et al.,
the labor duration between 4 and 6 cm is longer than
the previous definitions. The cesarean sections to be
performed with the diagnosis of non-progressive labor
may decrease by the new labor curve created by Zhang
et al.[20] After the dilation reaches 6 cm, the labor rapid-
ly proceeds as defined by Zhang et al. The duration
between 6 and 10 cm accelerates independent from
amniotomy.[20] Our study also supports the labor dura-
tion independent from amniotomy. 

Conclusion
In the standard management of labor beginning spon-
taneously, amniotomy should not be recommended
due to the lack of difference in the duration of labor
stages between the groups which undergo and do not
undergo amniotomy, increasing rates of C/S and
extension of hospitalization duration in the amniotomy
group according to the comparison. The results should
be confirmed with multi-centered, prospective, ran-
domized series including many cases and minimizing
bias possibility which classify according to the number
of parity and separate pregnant women into groups in
which labor is assisted and not assisted pharmacologi-
cally, categorize the severity and frequency of uterine
contractions according to cervical dilation and efface-
ment, and evaluate newborn complications and espe-
cially infections in detail.
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Introduction
Pregnancy and labor are physiological processes.
However, they also can be the processes full of anxiety
and concerns. Physiological changes during pregnancy

may narrow down the line between health and illness.
Therefore, each pregnancy poses a potential risk.[1]

Human body undergoes significant physiological,
anatomic and biochemical changes starting with the fer-

Özet: Normal ve riskli gebeliklerde sa¤l›kl› yaflam biçimi
davran›fllar›n›n de¤erlendirilmesi
Amaç: Bu araflt›rma, normal ve riskli gebeliklerde sa¤l›kl› yaflam
biçimi davran›fllar›n›n de¤erlendirilmesi amac›yla tan›mlay›c› tipte
planlanm›flt›r. 
Yöntem: Araflt›rman›n evrenini Konya do¤umevinde yüksek riskli
gebelik ve normal gebelik poliklini¤inde hizmet alan tüm gebe ka-
d›nlar oluflturmakta idi. Örneklem büyüklü¤ü power analizi ile her
grup için 71 kifli olarak hesapland› (toplam n=142). Veri kay›plar›n›
önlemek amac›yla toplamda 145 gebe kad›na ulafl›ld›. Araflt›rmaya
gönüllü olarak kat›lmay› kabul eden, 18 yafl›ndan büyük, psikolojik
bir rahats›zl›¤› olmayan, en az ilkokul mezunu olan gebeler al›nd›.
Araflt›rmada sosyodemografik soru formu ve Sa¤l›kl› Yaflam Biçimi
Davran›fllar› (Health Promoting Lifestyle Profile, HPLP) ölçe¤i ile ve-
riler topland›. 
Bulgular: Gebelerin HPLP toplam puan ortalamas› normal gebe-
lerde 117.27±24.24, riskli gebelerde ise 123.62±25.44 olarak he-
sapland›. Normal ve riskli gebeliklerin HPLP toplam puanlar› ara-
s›nda anlaml› fark bulunmad›. Ancak ölçe¤in alt boyutlar›ndan
sa¤l›k sorumlulu¤u (p=0.047), egzersiz (p=0.031) ve stres yöneti-
minde (p=0.039) normal ve riskli gebeler aras›nda anlaml› fark bu-
lundu. 
Sonuç: Bu çal›flmada gebelerin sa¤l›kl› yaflam biçimi davran›fllar› ve
etkileyen faktörler incelenmifltir. Çal›flman›n sonucuna göre gebelik-
te riskli durumlar›n ortaya ç›kmas› ya da önceden var olmas› gebele-
rin sa¤l›kl› yaflam biçimi davran›fl düzeylerinde farkl›l›k ortaya ç›kar-
makta ve olumsuz etkilemektedir.

Anahtar sözcükler: Riskli gebelik, normal gebelik, sa¤l›kl› yaflam
biçimi davran›fl›.
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Abstract

Objective: We planned this study in descriptive type in order to
assess health-promoting lifestyle habits in normal and high-risk
pregnancies. 
Methods: The population of the study consisted of all pregnant
women who were receiving service at the clinic of high-risk and nor-
mal pregnancies of Konya Maternity Ward, Turkey. The size of pop-
ulation was calculated by power analysis as 71 individuals per group
(total n=142). In order to prevent data losses, a total of 145 pregnant
women were contacted. Pregnant women who volunteered to partic-
ipate in the study, older than 18-year-old, who had no mental disor-
der and primary school graduate at least were included in the study.
The data of the study was collected by sociodemographic question-
naire and Health Promoting Lifestyle Profile (HPLP) scale. 
Results: The mean of total HPLP score was 117.27±24.24 in nor-
mal pregnant women, and 123.62±25.44 in high-risk pregnant
women. There was no significant difference between normal and
high-risk pregnancies in terms of total HPLP scores. However, there
was a significant difference between two groups in terms of health
responsibility (p=0.047), exercise (p=0.031) and stress management
(p=0.039) subscales.
Conclusion: In this study, we evaluated the health-promoting lifestyle
habits of pregnant women and the factors affecting these habits.
According to the results of the study, the development of risk condi-
tions or their pre-existence during pregnancy makes a difference in the
levels of health-promoting lifestyle habits and affects them negatively. 

Keywords: High-risk pregnancy, normal pregnancy, health-pro-
moting lifestyle habit.



Volume 25 | Issue 1 | April 2017

Assessment of health-promoting lifestyle habits in normal and high-risk pregnancies

27

tilization in order to adapt to the pregnancy.[2] A woman
with the high-risk pregnancy has physical, emotional
and social problems. The physiological problems which
pose a risk for pregnancy can be pre-existing issues
before the pregnancy (such as heart disease, diabetes,
hypertension) as well as problems directly developing
during pregnancy (such as preeclampsia, eclampsia,
hemorrhage, hypertension).[3] All pregnancies should be
evaluated in terms of current and potential risk factors.
Some women have particular risk factors even in the
beginning of pregnancy such as diabetes or preterm
labor history, which include them into the high-risk cat-
egory. In other women who do not have any current risk
factors, pregnancy starts normally and then risk factors
such as rupture of membrane or pregnancy-induced
hypertension may develop later.[4]

Health promotion is defined as the process of
enabling individuals to increase control over, and to
improve their health. It is fundamental to resort
health-promoting habits to protect oneself from dis-
eases, establish early diagnosis and maintain health.[5,6]

According to Pender, health-promoting lifestyle habits
are spiritual growth, health responsibility, exercise,
nutrition, interpersonal relations and stress manage-
ment.[7] The development of health-promoting lifestyle
habits of pregnant women may vary according to the
risk condition. We planned this study in descriptive
type in order to assess health-promoting lifestyle habits
in normal and high-risk pregnancies.

Methods
The population of the study consisted of all normal and
high-risk pregnant women who were receiving service at
the High-Risk Pregnancy Service and Pregnancy
Polyclinic at Konya Maternity Ward, Turkey between
January 1, 2016 and May 31, 2016. The size of the pop-
ulation was calculated as 71 individuals per group (total
n=142) via G*Power 3.0.10 as determining the known
score (121.31±21.02) with 80% power within 10-point
deviation.[8] In order to prevent data losses, a total of 145
pregnant women were contacted. The data was collected
by researchers via face-to-face interview method.
Pregnant women who volunteered to participate in the
study, older than 18-year-old, who had no mental disor-
der and primary school graduate at least were included in
the study. The data was collected through sociodemo-
graphic questionnaire and the scale of Health-Promoting
Lifestyle Profile.

The “Sociodemographic Questionnaire” consisting
of 23 questions was created by the researchers through
literature review to evaluate the sociodemographic
characteristics of individuals. 

The scale of Health Promoting Lifestyle Profile
(HPLP) was developed by Walker, Sechreist and Pender
in 1987 to evaluate the health-promoting habits of indi-
viduals associated with a healthy lifestyle.[9] The rating of
the scale is 4-point Likert. The responses of the scales are
“never” (1), “sometimes” (2), “often” (3) and “routinely”
(4). The lowest score is 48 and the highest score is 192
for the entire scale. The overall score of the scale pro-
vides the score of HPLP. The alpha value of the scale,
which was used by Esin (1997) in Turkey with its first
version including the 48 items and evaluated for validity
and reliability, was 0.91. The scale has self-actualization
dimension in “Items 3, 8, 9, 12, 16, 17, 21, 23, 29, 34, 37,
44, 48”, health responsibility dimension in “Items 2, 7,
15, 20, 28, 32, 33, 42, 43, 46”, exercise dimension in
“Items 4, 13, 22, 30, 38”, nutrition dimension in “Items
1, 5, 14, 19, 26, 35”, interpersonal support dimension in
“Items 10, 18, 24, 25, 31, 39, 47”, and stress management
dimension in “Items 6, 11, 27, 36, 40, 41, 45”.[10] In our
study, we used the first version of HPLP scale consisting
of 48 items which were validated for reliability by Esin.

Statistical Package for the Social Sciences (SPSS
Inc., Chicago, IL, USA) was used for the statistical
analysis. The data obtained in the study was presented as
figure, percentage, arithmetic mean and standard devia-
tion. After normality analyses performed on the data, t-
test and one-way analysis of variance (ANOVA) tests
were applied in the independent groups, and p<0.05 was
considered significant.

Results
When the descriptive characteristics of the pregnant
women (n=145) included in the study were analyzed, the
current age of pregnant women was found 26.11±5.47
years. Of the pregnant women, the age of first marriage
was 20.85±2.92 years and the age of first delivery was
22.63±3.33 years. While 49.7% of pregnant women were
secondary school graduate, 84.8% of them had no job
ever, 69.7% of them were living in city and 84.8% of
them had health insurance. The week of gestation was
33.73±6.38. Monthly income in the family of 77.9% of
the pregnant women was at medium level (incomes and
expenses were equal). While 15.9% of pregnant women
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had consanguineous marriage, the husbands of 56.6% of
pregnant women helped them for chores during preg-
nancy. When there was a problem associated with preg-
nancy, 58.6% of the pregnant women consulted health-
care professionals. The descriptive characteristics of the
pregnant women and the distribution of their mean
HPLP scores are presented in Table 1. There was a sig-
nificant difference between mean HPLP scores of the
pregnant women and their financial and social security
conditions (p<0.05). There was no significant difference

between other descriptive characteristics and HPLP
scores (p>0.05).

The gestational characteristics of the pregnant
women and their distribution according to mean HPLP
scores are presented in Table 2. Of the pregnant women,
15.2% had a chronic disease. While 51% of them were
on their first pregnancy (primiparous), 89% of them
planned their pregnancy, and 20% of them had the his-
tory of miscarriage/abortion. Of the multiparous preg-

Table 1. The descriptive characteristics of the pregnant women and the distribution of their mean HPLP scores.

Characteristics n % Mean±SD Statistical analysis

Educational status
Primary school 13 9.0 113.92±31.89 F=2.897

Secondary school 72 49.7 116.78±25.07 p=0.058

Higher education 60 41.4 126.22±22.31

Financial status
Income lower than expenses (low) 22 15.2 105.09±25.24 F=11.531
Income equal to expenses (medium) 113 77.9 121.02±23.52 p=0.000
Income higher than expenses (high) 10 6.9 147.50±14.30

Consanguineous marriage
Yes  23 15.9 112.48±25.77 t=-1.675

No 122 84.1 121.93±24.63 p=0.096

Social security
N/A  22 15.2 108.32±23.59 F=4.905
SSI (SGK) 115 79.3 121.53±24.34 p=0.009
Private insurance 8 5.5 137.88±25.96

Table 2. The gestational characteristics of the pregnant women and the distribution of their mean HPLP scores.

Gestational characteristics n % Mean±SD Statistical analysis

Gravida

First pregnancy 74 51.0 127.64±23.04 t=3.702

Two and more 71 49.0 112.92±24.82 p=0.000

Planned pregnancy

Yes  129 89.0 122.07±24.54 t=2.281

No 16 11.0 107.19±25.17 p=0.024

Week of gestation

28 and below 25 17.2 118.92±30.19 t=-0.284

29 and above 120 82.8 120.74±23.87 p=0.779

Presence of the history of miscarriage/abortion

Yes 29 20.0 109.31±20.43 t=-2.741

No 116 80.0 123.21±25.29 p=0.007

Presence of chronic disease

Yes 22 15.2 123.09±21.93 t=0.542

No 123 84.8 119.95±25.52 p=0.589



Volume 25 | Issue 1 | April 2017

Assessment of health-promoting lifestyle habits in normal and high-risk pregnancies

29

nant women (49.0%), 37.9% had normal delivery and
13.1% underwent cesarean section. A significant differ-
ence was found between gravida, planned pregnancy, his-
tory of miscarriage/abortion and HPLP scores (p<0.05).

HPLP scores and mean subscale scores of the preg-
nant women are presented in Table 3. Mean total
HPLP score was calculated 120.42±24.96 (min=60,
max=180). Considering the mean scores of HPLP sub-
scales, it was found that “Self Actualization” subscale had
the highest mean score (33.56±7.05) while “Exercise”
subscale had the lowest mean score (10.25±3.68). While
50.3% (n=73) of the cases had normal pregnancy
women, 49.7% (n=72) of them hospitalized in the clinic
with the diagnosis of high-risk pregnancy.

Table 4 presents the diagnoses of pregnant women
who were hospitalized at high-risk pregnancy clinic. In
terms of the hospitalization at high-risk pregnancy
clinic, 33.3% of the pregnant women were diagnosed
with threat of premature birth, 12.5% of them with
hemorrhage, 11.1% of them with premature rupture of
membrane, 6.9% of them with oligohydramnios, 5.6%

of them with preeclampsia, and 30.6% of them with
other reasons (ablatio placentae, placenta previa, poly-
hydramnios, multiple pregnancy, imminent abortion,
infection, fetal distress, hyperemesis gravidarum,
hypertension, upper respiratory tract infection etc.).

Mean scores of HPLP and subscales of normal and
high-risk pregnant women are compared in Table 5.

Table 3. The distribution of mean HPLP and subscale scores of the pregnant women. 

Mean scores to be taken  
from the scale

Mean±SD Min–Max The lowest The highest

Total HPLP score 120.42±24.96 60–180 48 192

Self actualization 33.56±7.05 17–50 13 52

Health responsibility 24.08±6.70 11–38 10 40

Exercise 10.25±3.68 5–19 5 20

Nutrition 16.08±3.34 7–24 6 24

Interpersonal support 19.04±3.74 9–28 7 28

Stress management 17.39±4.40 7–28 7 28

Table 5. Comparison of HPLP and subscales of normal and high-risk pregnant women. 

Normal pregnancy High-risk pregnancy

Mean±SD Mean±SD t p

Total HPLP score 117.27±24.24 123.62±25.44 -1.539 0.126

Self actualization 33.28±6.74 33.84±7.39 -0.476 0.635

Health responsibility 22.98±6.83 25.19±6.43 -2.003 0.047

Exercise 9.60±3.53 10.91±3.73 -2.174 0.031

Nutrition 15.80±3.20 16.36±3.46 -0.996 0.321

Interpersonal support 18.94±3.80 19.15±3.70 -0.333 0.740

Stress management 16.64±4.22 18.15±4.49 -2.085 0.039

Table 4. Distribution of high-risk pregnant women according to their
risk conditions.

High-risk pregnancy diagnosis n %

Hemorrhage 9 12.5

Threat of premature birth 24 33.3

Premature rupture of membrane 8 11.1

Preeclampsia 4 5.6

Oligohydramnios 5 6.9

Other reasons* 22 30.6

Total 72 100

*Ablatio placentae, placenta previa, polyhydramnios, multiple pregnancy, immi-
nent abortion, infection, fetal distress, hyperemesis gravidarum, hypertension,
upper respiratory tract infection etc.
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Although there was no significant difference between
normal and high-risk pregnancies in terms of total
HPLP scores, a significant difference was found between
the groups in terms of health responsibility, exercise and
stress management subscales (p<0.05). 

Discussion
In our study, we found that the mean age of pregnant
women was 26.11±5.47 years, 49.7% of them were sec-
ondary school graduate, 84.8% of them had no job ever,
and 69.7% of them were living in city. Monthly income
in the family of 77.9% of the pregnant women was at
medium level (incomes and expenses were equal).
Saydam et al. found in their study that mean age of preg-
nant women was 29.54±6.26 years, 49.6% of them were
primary school graduate/secondary school dropout,
84.9% of them had no job ever, 64.8% of them were liv-
ing in metropolis/city, and income-expense levels of
72.3% of them were “equal”.[8] The week of gestation
was 33.73±6.38. Of the pregnant women, 15.9% had
consanguineous marriage. Our results show similarity
with the studies in the literature.[8,11] In our study, there is
a significant difference between mean HPLP scores of
the pregnant women and their financial and social secu-
rity conditions. There is no significant difference
between other descriptive characteristics and HPLP
scores. Onat and Aba found difference in their study
between HPLP scores and financial conditions of preg-
nant women. We found a significant difference in our
study between gravida, planned pregnancy, history of
miscarriage/abortion and HPLP scores. Unlike our
study, Onat and Aba did not find a difference in their
study between HPLP score and pregnancy being
planned.[11] The mean total HPLP score of the pregnant
women was 120.42±24.96 (min=60, max=180).
Considering the mean scores of HPLP subscales, we
found that “self actualization” subscale had the highest
mean score (33.56±7.05) while “exercise” subscale had
the lowest mean score (10.25±3.68). The mean scores of
HPLP and subscales in this study show similarity with
the literature.[8,10–14]

We found significant difference in our study
between normal and high-risk pregnant women in
terms of health responsibility, exercise and stress man-
agement, which are the subscales of HPLP. In case of
any risk condition, it is possible that the pregnant
women receive care service from healthcare profes-

sionals, that there may be physical restrictions and that
they may have difficulties to deal with their condition
etc. We found statistically significant difference in
HPLP subscales of normal and high-risk pregnant
women; however, there are no great differences among
the mean scores. Therefore, we believe that it is neces-
sary to evaluate health-promoting lifestyle habits of all
pregnant women identified. 

Conclusion
In this study, we evaluated the health-promoting
lifestyle habits of pregnant women and the factors
affecting these habits. There was no significant differ-
ence between normal and high-risk pregnancies in
terms of total HPLP scores in our study. However, we
found significant difference between the groups in
terms of health responsibility, exercise and stress man-
agement subscales. Healthcare professionals have
prominent roles to encourage pregnant women for
health-promoting habits. Pregnant women should be
evaluated comprehensively during antenatal care, and
wrong habits should be identified. Through training
programs or consultancy, pregnant women and their
spouses should be encouraged for health-promoting
habits. There are many studies on this topic among the
general population; however, there are a limited num-
ber of studies focusing on pregnancy. The number of
studies carried out on pregnant women should be
increased. The results of this study can be used as a ref-
erence for antenatal care, healthcare professionals and
maternal/neonatal health policies. 
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Özet: Ortalama trombosit hacmi, plasenta previa 
ve plasenta invazyon anomalilerini öngörmede 
yeni bir belirteç
Amaç: Bu çal›flman›n amac› baz› tam kan say›m› parametreleri ile
plasenta previa ve plasenta yap›flma anomalileri aras›ndaki iliflkiyi
de¤erlendirmektir. 

Yöntem: Bu çal›flmada Eylül 2015 – Aral›k 2016 tarihleri aras›nda
Mustafa Kemal Üniversitesi Kad›n Hastal›klar› ve Do¤um Klini-
¤i’ne baflvuran 70 plasenta previa ve 70 kontrol olgusu retrospek-
tif olarak tarand›. Hastalar›n sosyodemografik özellikleri, önceki
sezaryen say›lar› kaydedildi. Sezaryen öncesi tüm olgular›n pre-
operatif lenfosit say›s›, nötrofil say›s›, trombosit say›s›, ortalama
trombosit hacmi (MPV), nötrofil/lenfosit oran›, trombosit/lenfo-
sit oran›, hemoglobin ve hematokrit de¤erleri kaydedildi. Bu para-
metrelerin plasenta previa ve plasenta yap›flma anomalilerini ön-
görüp öngöremeyece¤i analiz edildi. 

Bulgular: Her iki grupta olgular›n sosyodemografik (yafl, gravida,
parite, yaflayan, geçirilmifl sezaryen say›s›) verileri aç›s›ndan fark
yoktu. Do¤umdaki gestasyonel yafl ve do¤um a¤›rl›¤› plasenta pre-
via grubunda anlaml› düflük bulundu. Postoperatif hemoglobin ve
hematokrit de¤erleri previa grubunda anlaml› düflük idi. Tam kan
parametrelerine bak›ld›¤›nda previa grubunda MPV anlaml› düflük
bulundu (p=0.042). Previa grubundaki sezaryen histerektomi uy-
gulanan 27 olgunun 24 tanesinde histopatolojik olarak plasenta in-
vazyon anomalisi konfirme edildi. ‹nvazyon anomalisi olan grup
ile kontrol grubu karfl›laflt›r›ld›¤›nda MPV yine anlaml› düflük bu-
lundu (p=0.047). 

Sonuç: Sonografik görüntülere ek olarak basit kan say›m› para-
metreleri plasenta previa ve özellikle de plasenta invazyon anoma-
lilerini konfirme etmek için kullan›labilir. Bu parametreler içinde
MPV en güçlü prediktör gibi görünmektedir. 

Anahtar sözcükler: Riskli gebelik, normal gebelik, sa¤l›kl› yaflam
biçimi davran›fl›.
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Abstract

Objective: The aim of this study is to evaluate the relationship
between some parameters of complete blood count and placenta
previa and placental invasion anomalies. 

Methods: In this study, 70 cases with placenta previa and 70 control
cases who admitted to the Department of Obstetrics and Gynecology
of Mustafa Kemal University between September 2015 and
December 2016 were reviewed retrospectively. The sociodemo-
graphic data and the numbers of previous cesarean section of the
patients were recorded. Before the cesarean section, the counts of
preoperative lymphocyte, neutrophil and platelet, mean platelet vol-
ume (MPV), neutrophil/lymphocyte rate, platelet/lymphocyte rate,
and hemoglobin and hematocrit values were recorded. It was ana-
lyzed whether these parameters were able to predict placenta previa
and placental invasion anomalies or not. 

Results: There was no difference between two groups in terms of
sociodemographic (age, gravida, parity, living fetus and the number
of previous cesarean section) data. The week of gestation during
delivery and birth weight were significantly low in placenta previa
group. Postoperative hemoglobin and hematocrit values were also
significantly low in previa group. Considering the complete blood
parameters, MPV was significantly low in previa group (p=0.042).
Placental invasion anomaly was confirmed histopathologically in 24
of 27 cases in previa group who underwent cesarean hysterectomy.
When the group with invasion anomaly was compared to the control
group, MPV was also significantly low (p=0.047). 

Conclusion: In addition to the ultrasound images, simple blood count
parameters can be used to confirm placenta previa and placental inva-
sion anomalies in particular. Among these parameters, MPV seems to
be the most potent predictor. 

Keywords: Placental invasion anomalies, placenta previa, mean
platelet volume.
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Introduction
Placenta previa is defined as the condition that placenta
tissue is placed above or very close to internal cervical os.
Its estimated incidence at term is 1/200 and the world-
wide incidence varies.[1] Placenta accreta is the attach-
ment of trophoblasts to uterine wall and it may invade at
various levels including myometrium and serosa. The
term ‘placenta accreta’ comprises entire spectrum
including accreta, increta and percreta, and it is also
called as morbid invasive placenta.[2] Placenta accreta is
seen in 1 out of 300 pregnancies and its incidence has
increased about 10 times in the last 5 decades.[3,4] It is a
life-threatening clinical condition due to unexpected
catastrophic complications during delivery such as
severe hemorrhage, cesarean hysterectomy or bladder
injury, and intestinal and vascular trauma.[5]

The connections between maternal inflammatory
cells in basal layer, maternal desidual tissue and fetal
extravillous trophoblast cells may lead to morbid inva-
sive placenta. However, the underlying pathogenic
mechanism of morbid invasive placenta is still unclear.[6]

Although defective decidualization in implantation area
is one of the significant underlying etiological factors of
placenta previa and morbid invasive placenta, some
studies histopathologically showed uteroplacental vascu-
lar anomalies in basal layer,[7] decidual hemosiderosis and
infarction,[8] and acute and chronic inflammation.[9]

Various studies reported that the invasion of cancerous
cells had common characteristics with trophoblast inva-
sion.[10] Neutrophil/lymphocyte rate (NLR), platelet/
lymphocyte rate (PLR) and mean platelet volume
(MPV) values are the most recent markers to evaluate
the inflammatory response, and they are successfully
used in various gynecological cancer and inflammatory
diseases as predictive marker and prognostic factor.[11–13]

In this study, we aimed to evaluate the relationship
between complete blood count and their parameters and
placenta previa and placental invasion anomalies, which
are inflammatory and invasive.

Methods
This study was conducted through the retrospective
review of the cases who admitted to the Department of
Obstetrics and Gynecology of Mustafa Kemal University
between September 2015 and December 2016. For this
study, we obtained the approval of head physician of

Health Application and Research Hospital of Mustafa
Kemal University.

The study group included 70 cases who were sus-
pected to have complete placenta previa and placental
invasion anomaly according to the ultrasonography
examination. The control group had 70 cases who had
normally located placenta with previous or repeating
cesarean section. Cases with multiple pregnancies, those
with infectious and hemorrhagic problems in current
pregnancy, cases with systemic diseases such as cardio-
vascular, endocrinologic, metabolic, inflammatory and
autoimmune diseases, cases with smoking habit, and
those with maternal obesity were excluded from the
study. By reviewing the files of cases, their demographic
data (age, gravida, parity, living fetus, week of gestation,
birth weight, and previous deliveries) and preoperative
hematologic parameters before cesarean section were
recorded. Since the cases had placenta previa and with
previous cesarean section, all patients delivered by
cesarean section. In previa group, cesarean hysterectomy
was performed in 27 cases who had placental invasion
anomaly and developed postpartum hemorrhage.

Among the hematologic parameters, preoperative
hemoglobin, hematocrit, and postoperative hemoglobin
and hematocrit values were recorded. Preoperative neu-
trophil count, lymphocyte count, platelet count and
MPV values were recorded. NLR and PLR were calcu-
lated by proportioning neutrophil to lymphocyte and
platelet to neutrophil, respectively. The demographic
data and hematologic parameters of the patients were
compared. SPSS 21 was used for statistical analysis. The
groups were compared by independent t-test. p<0.05
was considered significant. 

Results
Both groups were similar in terms of age distribution
(31.4±5.3 years in previa group, and 29.8±4.7 years in
control group) and obstetric history (except gravida)
(Table 1). Statistically significant low results were found
in previa group compared to the control group in terms
of week of gestation during delivery (36.0±2.4 weeks in
previa group and 37.6±1.0 weeks in the control group)
and birth weight (2802.28±590.31 g in previa group and
3090.00±477.00 g in the control group) (Table 1). 

While preoperative hemoglobin levels (10.7±1.6 in
previa group and 11.2±1.4 in the control group) were
similar in previa and control groups, hematocrit level was
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lower in previa group (32.5±4.8 in previa group and
34.5±3.8 in the control group; p=0.008) which was statis-
tically significant. Postoperative hemoglobin (9.4±1.4 in
previa group and 10.0±1.1 in the control group; p=0.016)
and hematocrit values (28.8+4.4 in previa group and
31.1+3.5 in the control group; p=0.001) were significant-
ly lower than control group. Procedure duration was sig-
nificantly higher in previa group compared to the control
group (88.2±32.9 hours in previa group and 44.0±4.1
hours in the control group; p=0.000).

Lymphocyte count, neutrophil count, and NLR and
PLR were similar in both groups. Thrombocyte count
was higher in previa group, which was statistically signif-
icant (226.3±56.5 in previa group and 201.8±62.9 in the
control group; p=0.017) (Table 2). MPV was found sig-
nificantly lower in previa group than the control group
(8.9±1.2 in previa group and 9.4±1.6 in the control
group; p=0.042) (Table 2).

All patients in our study underwent cesarean section.
Cesarean hysterectomy was performed in 27 cases in pre-
via group due to placental invasion anomaly and postpar-

tum hemorrhage. It was found that 8 cases had perioper-
ative bladder injury. There was no postoperative compli-
cation. It was recorded that there was no neonatal death.
When we considered that the cases who underwent hys-
terectomy in previa group were positive for invasion,
MPV, NLR and PLR values of cases who were positive
for invasion (n=27) and negative for invasion (n=43) were
similar. When the cases who underwent only cesarean
hysterectomy were confirmed with pathology results,
placental invasion was positive in a total of 24 cases, of
which 10 had increta and 9 had percreta. Since all cases
in previa group underwent protective uterine surgery
gradually (hypogastric artery ligation in 20 cases, uterine
artery ligation in 5 cases, and uterine square sutures in 14
cases), the cases who were positive for invasion and con-
firmed pathologically were compared with the cases in
the control group in terms of lymphocyte count, neu-
trophil count, platelet count and MPV, NLR and PLR
values. Only the MPV value (8.7±1.2 in the invasion-pos-
itive group and 9.4±1.6 in the control group; p=0.047)
was lower in the invasion-positive group, which was sta-
tistically significant (Table 3).

Table 1. Demographic data of previa and control groups.

Placenta previa Control group  p value
(n=70) (n=70)

(mean±SD) (mean±SD)

Age (year) 31.4±5.3 29.8±4.7 0.058

Gravida  3.8±1.3 3.1±1.1 0.002

Parity  2.1±1.0 1.9±0.9 0.236

Living fetus 2.0±1.0 1.8+0.9 0.121

Number of previous cesarean section  1.87±0.97 1.72±0.81 0.349

Week of gestation during delivery 36.0±2.4 37.6±1.0 0.000

Birth weight (g)  2802.28±590.31 3090.00±477.99 0.002

Table 2. The analysis of hematological parameters in previa and control groups.

Placenta previa Control group p value
(n=70) (n=70)

(mean±SD) (mean±SD)

Lymphocyte count ×103/mm3 1.8±0.6 1.7±0.8 0.158

Neutrophil count ×103/mm3 9.1±3.3 8.7±2.8 0.485

Platelet count ×103/mm3 226.3±56.5 201.8±62.9 0.017

MPV (femtoliter)  8.9±1.2 9.4±1.6 0.042

NLR  5.9±4.4 6.0±3.0 0.875

PLR  135.4±62.9 140.7±74.5 0.648

MPV: mean platelet volume, NLR: neutrophil/lymphocyte rate, PLR: platelet/lymphocyte rate
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Discussion
Placenta previa and morbid invasive placenta are the
most common reasons for cesarean hysterectomy.
Although the underlying pathogenic mechanism of
morbid invasive placenta is unclear, the greatest and
most systematic histopathological study performed on
this matter considerably associated morbid invasive pla-
centa with chronic inflammation, low maternal vascular
blood supply and hemorrhage. Presence of chronic
inflammation may lead to abnormal immune response
on maternal fetal surface, and this chronic inflammation
may have a role in the progress of trophoblastic tissue or
in controlling the invasion of placenta.[14] Also, the stud-
ies performed on trophoblasts showed that there are
similarities between placental cells and cancerous cells in
terms of proliferation, migration and invasion.[15]

It was confirmed that some inflammation markers
such as neutrophil/lymphocyte and platelet/lymphocyte
rates predict malignancy and even they have both diag-
nostic and prognostic values according to the meta-
analyses of some other studies. NLR and PLR values are
cheap screening markers calculated from complete
blood parameters which show simple systemic inflam-
matory response in peripheral blood. NLR has diagnos-
tic value in some pathologies characterized by systemic
and local inflammatory responses such as diabetes, coro-
nary artery disease, ulcerative colitis and inflammatory
arthritis. The rate of these two cell types provides the
estimation to identify inflammation.[16–18] PLR, on the
other hand, is used to show elevating endogenous resid-
ual anticancer preinflammatory and precoagulative
responses in malignancies. PLR is currently a prognos-
tic and sensitive marker for breast, ovarian and colorec-

tal cancers.[19] MPV, which is a routine component of
complete blood count, is the marker of platelet function
and activity. It was reported that decreased MPV values
showed disease activity and inflammation in various
inflammatory diseases. It was shown that MPV values
decreased in high-grade inflammation such as active
rheumatoid arthritis, acute attack of familial
Mediterranean fever and active chronic obstructive pul-
monary disease.[20] ‹nceb›y›k et al. reported low MPV
values in pelvic inflammatory disease.[21] Due to the sim-
ilarities between tumor metastases and placental inva-
sion and the presence of chronic inflammation in cases
with placenta previa and percreta, they developed the
hypothesis that these markers might be significant to
identify abnormal placentation. In our study, we found
no difference between control and previa groups in
terms of age, parity, living fetus and number of previous
cesarean section. Similarity of such demographic data
between the groups increased the validity of this com-
parison. Birth weight and week of gestation during
delivery were significantly lower in previa group com-
pared to the control group, and these results are associ-
ated with preterm labor due to the fact that these preg-
nancies are among the high-risk pregnancy group and
particularly due to hemorrhagic complications.
Postoperative hemoglobin and hematocrit levels were
significantly low in placenta previa group compared to
the control group, and this is the result of severe hemor-
rhage of these perioperative patients, and procedure
durations were significantly higher in previa group than
the control group.

In our study, there was statistical difference between
previa and control groups in terms of MPV values and

Table 3. The analysis of hematological parameters in previa group (positive for invasion) and control group.

Cases with placental Control  p value
invasion anomaly group

(n=24) (n=70)
(mean±SD) (mean±SD)

Lymphocyte count ×103/mm3 1.8±0.6 1.7±0.8 0.599

Neutrophil count ×103/mm3 9.2±4.0 8.7±2.8 0.541

Platelet count ×103/mm3 225.0±59.3 201.8±62.9 0.118

MPV (femtoliter)  8.7±1.2 9.4±1.6 0.047

NLR  6.5±5.6 6.0±3.0 0.578

PLR  140.6±62.0 140.7±74.5 0.993

MPV: mean platelet volume, NLR: neutrophil/lymphocyte rate, PLR: platelet/lymphocyte rate
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platelet counts. MPV values were significantly lower in
the cases with placenta previa and placenta percreta,
which were characterized by inflammation, compared to
the control group. This shows us that acute and chronic
inflammation, which was also shown histopathologically
in these cases, is confirmed by MPV values. Also, when
invasion-positive hysterectomized cases were compared
with the control group, significantly low MPV values
were observed in the invasion-positive group. All cases
gradually underwent protective uterine surgery. Some
procedures such as uterine square and U sutures, uterine
artery ligation, ovarian artery ligation and hypogastric
artery ligation are able to control hemorrhage in some
accreta and increta cases. When we want to confirm the
results also with invasion-positive cases, we concluded
that cases which were observed adhesion anomaly
histopathologically were certainly positive for invasion
and we compared them with the control group; as a
result, we found MPV significantly low again. High-
grade inflammation and the presence of invasion were
also confirmed with MPV values. In the literature review,
we found only two studies performed in 2016 on this
subject. Yayla et al. compared the groups with and with-
out invasion anomaly among the cases with placenta pre-
via, and unlike our study, they found significantly higher
MPV values in the group with invasion anomaly.[22]

There was no control group in this study; they compared
the cases in previa group as those with and without inva-
sion, and they found higher MPV values in the cases with
invasion anomaly, and this indicates the presence of low-
grade inflammation. Since there was no control group,
we cannot determine why there is no similarity with our
results. In another study, Ersoy et al. compared the cases
with placenta previa to the control group and found sig-
nificantly low MPV values; similar to our study, they
found in their retrospective study that MPV value was
significantly low when they performed comparison
between the groups with and without invasion anomaly,
and between previa group and control group.[23]

In adhesive placental disorders, which are the most
common type of complications, placenta percreta is also
observed particularly. When confirmed with the previ-
ous studies, there is no ideal method to predict severe
hemorrhage risk during antepartum period in cases with
placenta previa, because hemorrhage volume is multifac-
torial including the complications associated with pla-
centa previa. Ultrasound and magnetic resonance are

useful to predict and decrease the complications of pla-
centa previa.[23] Some studies found an association
between placenta previa and hormones such as PAPP-A
and MS-AFP which are secreted from fetoplacental
unit.[24] Molecules, such as cell free bHCG mRNA which
are more complex in maternal plasma, were used to
identify placental invasion anomalies, and it was con-
cluded that they were applicable for the prenatal diagno-
sis (particularly for the accreta cases who need hysterec-
tomy).[25] However, all these markers are not always
available, and therefore simpler preoperative tests,
which are easy-to-use, are needed. According to our
study, inflammatory process and simple blood count
parameters for placental invasion anomalies with
histopathologies similar to some malignancies may con-
tribute to the confirmation of the condition during
ultrasound in cases suspected to have invasion anomaly.

Conclusion
In addition to the ultrasound images, simple blood
count parameters can be used to confirm placenta pre-
via and placental invasion anomalies in particular.
Among these parameters, MPV seems to be the most
potent predictor.

Conflicts of Interest: No conflicts declared.
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Introduction
Cesarean section, once only performed when the mother
was dead or dying, as an attempt to save the child for a
state wishing to increase its population, is now the most

frequently performed major surgery in women. Even
though there are distinct maternal and fetal indications for
cesarean delivery, rates seriously vary between geographi-
cal regions. According to World Health Organization’s

Özet: Ekstraperitoneal ve transperitoneal sezaryen
do¤um: Retrospektif analiz
Amaç: Bu çal›flmada ekstraperitoneal ve transperitoneal sezaryen
operasyonu geçiren olgular›n karfl›laflt›r›lmas› amaçlanm›flt›r. 

Yöntem: Ayn› kurumda tek operatör taraf›ndan gerçeklefltirilmifl
olan 34 ekstraperitoneal sezaryen operasyonu olgusu ve 34 trans-
peritoneal sezaryen operasyonu olgusu retrospektif olarak incelen-
di. Her iki grup operasyon süresi, do¤um zaman›, operasyon s›ra-
s›nda bulant› ve kusma, postoperatif omuz a¤r›s›, operasyon günü
ve postoperatif 1. gün nonsteroid antienflamatuar ilaç ve analjezik
ihtiyac›, ilk gaz ç›karma zaman› ve hemoglobin de¤erlerindeki
düflme ortalamas›na göre karfl›laflt›r›ld›.

Bulgular: Transperitoneal sezaryen grubu olan hastalar›n yar›s›nda
operasyon s›ras›nda bulant› ve kusma mevcuttu. Postoperatif olarak
bu hastalar›n %58’inde omuz a¤r›s› vard›. Ekstraperitoneal sezaryen
operasyonu s›ras›nda bulant› ve kusmaya rastlanmaz iken postopera-
tif hiçbir hastada omuz a¤r›s› gözlenmedi. Ekstraperitoneal sezaryen
operasyonu grubunda ilk gaz ç›k›fl süresi belirgin olarak daha erken-
di. Hemoglobin seviyelerindeki düflme ve postoperatif analjezik ih-
tiyac› transperitoneal sezaryen operasyonu grubunda daha fazla idi. 

Sonuç: Ekstraperitoneal sezaryen tekni¤i deneyimli operatörler
taraf›ndan güvenle uygulanabilen bir tekniktir. Azalm›fl postopera-
tif a¤r› ve analjezik ihtiyac›, erken intestinal aktivite bu tekni¤in
olas› faydalar›d›r. 

Anahtar sözcükler: Analjezik, postoperatif a¤r›, ekstraperitoneal
sezaryen.
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Abstract

Objective: We aimed to compare the extraperitoneal versus
transperitoneal cesarean section techniques. 

Methods: We analyzed 34 patients who underwent extraperitoneal
cesarean section and 34 patients who underwent transperitoneal
cesarean section performed by only one operator in a single institu-
tion and compared both methods regarding operation duration,
delivery time, nausea or vomiting during operation, postoperative
shoulder pain, need for nonsteroidal anti-inflammatory drugs and
opioid analgesics during the operation day and the first postoperative
day, first flatus time, and mean reduction in hemoglobin values. 

Results: Half of the patients in the transperitoneal cesarean section
group had nausea and vomiting during the operation and 58% of the
patients had shoulder pain postoperatively. None of the patients in
the extraperitoneal cesarean section group had nausea or vomiting
during the operation and shoulder pain postoperatively. First flatus
occurred significantly earlier in the extraperitoneal cesarean section
group. Reduction in hemoglobin levels and need of analgesic drugs
were higher in the transperitoneal cesarean group. 

Conclusion: Extraperitoneal cesarean section is a safe technique
which can be carried out by experienced operators. Decreased postop-
erative pain, need for analgesic drugs and early intestinal activity are
seems to be the potential benefits of the technique. 

Keywords: Extraperitoneal cesarean section, postoperative pain,
analgesic.
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data, cesarean section rate in United States was 32.8% in
2011.[1] Not only the rates, but also technique differ
between countries, cities, institutions; even between sur-
geons work at same institution. The operative technique
performed is decided on the basis of the individual experi-
ence and preference of surgeons, the characteristics of
cases, timing and urgency of intervention.[2]

There have been diversities among the techniques of
cesarean section since fifteenth century, when the proce-
dure was presented to ancient medicine. During the six-
teenth and seventeenth centuries with the Renaissance,
numerous works exposed human anatomy in great detail.
By the later 1800s, greater access to cadavers and devel-
oping medical education permitted professionals to learn
anatomy through dissection. This experience passing
through generation to generation had enlightened mod-
ern surgery. 

There are different aspects of cesarean section. The
skin incision may be vertical (midline or paramedian) or
transverse lower abdominal (Pfannenstiel, Joel-Cohen,
Pelosi, Maylard, Mouchel, Cherney). Transperitoneal or
extraperitoneal approach may be adopted. The uterine
incision may be transverse lower segment (Munro-Kerr),
midline lower segment or midline upper segment (clas-
sical). The uterus may be opened with a scalpel, scissors
or by blunt dissection. The placenta may be removed
manually or with cord traction. The uterus may be deliv-
ered from the abdominal cavity or left inside during clo-
sure. The uterus may be closed with interrupted or con-
tinuous sutures in one, two or three layers. The visceral
or the parietal peritoneum, may be sutured or left unsu-
tured. The subcutaneous tissues may be sutured or not.
Skin incision may be repaired in various ways. All these
manners can be performed separately with endless com-
binations. Surgeons feel obligated to perform the top-
level procedure in order to reduce postoperative morbid-
ity. Therefore, complete techniques combining different
approaches about every part of cesarean section have
been described. These are Pfannenstiel cesarean tech-
nique, Pelosi-type technique, Joel-Cohen technique,
Misgav-Ladach technique and extraperitoneal cesarean
technique.[3]

Extraperitoneal approach was once widely used
before the introduction of metronidazole to the medical
world in 1960.[4] It was believed to reduce postoperative
intraabdominal infections and also nausea and vomit-
ing, postoperative pain by avoiding exposure of the
peritoneal cavity to blood, amniotic fluid, vernix, and

mechanical irritation. However, the technique requires
experienced surgeons with comprehensive knowledge
of the relationship between the paravesical space and
the bladder and lower uterine segment. Since the
approach was generally abandoned in the post-antibiot-
ic era, there are fewer and fewer obstetricians who are
familiar to the surgical technique. Therefore it is hard-
ly ever used today.

To our knowledge, extraperitoneal cesarean section
is not routinely performed in our country. This is the
first study to compare transperitoneal and extraperi-
toneal approaches in cesarean section in Turkey. 

Methods
This retrospective, case-control study was conducted at
private hospital (Department of Obstetrics and
Gynecology, Medical Park Hospital, Batman, Turkey).
We performed retrospective analysis of 34 patients who
underwent extraperitoneal cesarean section (EPC) and
compared them with transperitoneal cesarean section
(TPC) group. We included singleton term pregnancies
undergoing cesarean section (cephalopelvic dispropor-
tion, breech presentation, prior cesarean section). The
exclusion criteria were as follows: (1) previous abdomi-
nal surgery (except cesarean section), (2) Body mass
index higher than 35, (3) multiple pregnancy, (4) deliv-
ery before 34 weeks of gestation, (5) placenta previa, (6)
emergency cesarean section, (7) shoulder presentation
(transverse lie) and (8) macrosomic fetus. After approval
of the study the local ethics committee, demographic
and clinical data of patients were obtained from hospital
database. Patients were grouped by operation technique
(extraperitoneal cesarean section versus intraperitoneal
cesarean section). 

Surgeries were performed under spinal anesthesia by
one surgeon (C.Y.). The procedure for EPC was as fol-
lows: Pfannenstiel incision was made and subcutaneous
tissues were opened with blunt and sharp dissection.
Rectus fascia was then incised in a curvilinear fashion.
Preperitoneal area was dissected and bladder was elimi-
nated. Thereafter, deperitonealised area between uterus
and bladder was opened with blunt dissection and lower
segment of uterus was incised (Fig. 1). After delivery of
fetus and placenta, uterine incision was repaired with no
1 vicryl in a running, locked one layer fashion.
Intraperitoneal cesarean section was performed with
conventional method. Uterus was exteriorized, visceral
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peritoneum was closed and visible blood clots were
removed in all patients. Parietal peritoneum was closed
in intraperitoneal technique. 

Primary outcomes measure included operation time,
delivery time, nausea and vomiting during operation,
postoperative shoulder pain, need for nonsteroidal anti-
inflammatory drug (NSAID) and opioid analgesics on
day operation and day 1, first flatus time and drop in
hemoglobin levels. Blood count was estimated preoper-
atively and on postoperative day 1. Delivery time was
determined as time interval between skin incision and
delivery. Duration of the surgery was determined as
time interval between skin incision and skin closure.

All calculations were performed using SPSS version
23 for Windows (SPSS Inc., Chicago, IL, USA). Data
were expressed by means, standard deviations, percent-
ages, minimum and maximum values. Categorical data
were assessed using the chi-square test or Fisher’s exact
test. Independent samples t-test or Mann-Whitney U
test were used for comparison of numerical variables. A
p value less than 0.005 was considered statistically signif-
icant. 

Results
A total of 68 patients were included in the study from
January 2015 until May 2016. Demographic and clinical
data of patients were shown on Table 1. Data was col-
lected from hospital database. Obstetric profile and his-
tory of patients were similar. There were patients with
previous cesarean section in both groups. 

Primary outcome measurements were shown on
Table 2. Duration of surgery was significantly shorter in

the extraperitoneal cesarean section group. Delivery time
was shorter in extraperitoneal cesarean group but the dif-
ference was not statistically significant. Half of the
patients in the intraperitoneal cesarean section group had
nausea or vomiting during the operation and 58% of the
patients had shoulder pain postoperatively. None of the
patients in the extraperitoneal cesarean section group
had nausea or vomiting during the operation and shoul-
der pain postoperatively. First flatus occurred significant-
ly earlier in the extraperitoneal cesarean section group
(p<0.001). Drop in hemoglobin levels and need of anal-
gesic drugs were higher in the intraperitoneal cesarean
group. There were no intra-operative complications in
either group. On the day of operation, NSAIDs provid-
ed satisfactory analgesia for all patients after EPC how-
ever NSAIDs were not satisfactory in 23 patients after

Table 1. Demographic and clinical maternal characteristics.

EP cesarean TP cesarean  p
group (n=34) section (n=34) value

Age (year) 27.4±5.6 27.2±5.9 0.885

Previous cesarean delivery 5 (14.7%) 7 (20.6%) 0.525

Parity
0 18 (52.9%) 21 (61.8%) 0.462
1 8 (23.5%) 8 (23.5%) >0.999
≥2 8 (23.5%) 5 (14.7%) 0.355

Gestational age (week) 39.5±0.8 39.0±1.6 0.173

EP: extraperitoneal, TP: transperitoneal

Table 2. Primary outcome measurements.

EP cesarean TP cesarean p
section (n=34) section (n=34) value 

Duration of surgery (minute) 23.1±2.4 35.3±3.6 <0.001

Delivery time (second) 119±7 126±22 0.145

Nausea or vomiting 0 (50%) <0.001
during operation

Postoperative shoulder pain 0 20 (58.8%) <0.001

First flatus (hour) 11.2±1.5 27.1±3.2 <0.001

Drop in Hemoglobin levels, g/dL 0.67±0.13 1.09±0.24 <0.001
(preoperative-postoperative)

Need for analgesic drugs

NSAID on Day 0 34 (100%) 11 (32.4%) <0.001

NSAID + opioid 0 23 (67%) <0.001
analgesics Day 0

NSAID on Day 1 3 (8.8%) 18 (52.9%) <0.001

Complications None None

EP: extraperitoneal, NSAID: nonsteroidal anti inflammatory drugs, TP: transperitoneal

Fig. 1. Extraperitoneal technique. [This video is available at http://
www.perinataljournal.com/Files/Archive/en-US/Attachments/
6856/PF-2017-03-21-095125.mp4]
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TPC (<0.001). On postoperative day 1, 3 patients (8.8%)
required NSAIDs after EPC, while 18 patients (52.9%)
required NSAIDs after TPC (p<0.001).

Discussion
Cesarean delivery is a life saving procedure for mother
and fetus in certain situations and it is the most common
major abdominal operation among women worldwide.[5]

Although several techniques such as Pfannenstiel, Joel-
Cohen technique, Misgav-Ladach technique (modified
Joel-Cohen technique) and extraperitoneal technique
have been described in the literature, none of these tech-
niques were superior to others.[6] All of these techniques
except the extraperitoneal one comprise peritoneal
access. Our study showed that there is a significant ben-
efit of avoidance of peritoneal access.

First reports about extraperitoneal cesarean section
techniques were described in the early 1900s by Frank.[7]

Since penicillin was not introduced to the market until
the 1940s, the main aim of this technique was decrease
in infectious complications.[8] There are several reports
about this technique in the English literature but the
data is limited. Mokgokong et al. compared extraperi-
toneal and intraperitoneal cesarean techniques in 1974
and reported lower postoperative fever rate in extraperi-
toneal cesarean group.[9] They also reported that one of
173 patients (0.5%) had a serious complication during or
after surgery in extraperitoneal group however this rate
was 5% for intraperitoneal cesarean group.[9] Cervical
abscess with vaginal fistula as a complication after
extraperitoneal cesarean was also reported in the litera-
ture.[10] In our series, there was no complication during
or after surgery. 

In a recent prospective randomized study, compari-
son of extraperitoneal versus transperitoneal cesarean
section showed decrease in the frequency of postopera-
tive pain, usage of analgesics, and intraoperative nausea
with no increase in complications.[11] In addition, the
operating time was shorter with extraperitoneal tech-
nique.[11] Our study showed excellent concordance with
these results. In our study, skin incision-to-delivery time
was not different between the two groups. Shorter dura-
tion of surgery in extraperitoneal group can be explained
with fewer incisions through the layers of the abdominal
wall, absence of peritoneal cleaning and bleeding con-
trol. Dissections could be challenging in training period
of extraperitoneal technique and neighbor organ injury

is probable complication during dissection; however,
shorter duration of surgery can be achieved after ade-
quate surgical experience. The surgeon learned this
technique during obstetrics residency in the responsibil-
ity of attending OB/GYN specialist in the Cerrahpafla
Medical Faculty, Istanbul.

Patients who underwent extraperitoneal cesarean
delivery had significantly shorter time to first flatus (11.2
vs 27.1 hours) which can be a consequence of absence of
peritoneal access and bowel irritation. In the study of
Tappauf et al., drop in hemoglobin levels was not differ-
ent between the groups; however, we observed higher
drop in hemoglobin levels in the intraperitoneal cesare-
an group.[11] Probably longer duration of intraperitoneal
surgery could explain this difference. Prevention of
meconium, amniotic fluid, blood and vernix induced
intraperitoneal irritation seems to be major advantage of
the extraperitoneal procedure. However, the extraperi-
toneal technique requires skilled surgeon who is familiar
with preperitoneal area and paravesical space and prob-
ably learning curve is harder. Another concern is that
this technique hinders surgical uterine devascularization
or the use of uterine compression sutures in case of uter-
ine atony or laceration.

Some limitations of our study include its retrospec-
tive design, absence of pain scoring system and relative-
ly small sample size. On the other hand, there is only
one study focusing on postoperative comfort and need
for analgesic drugs rather than postoperative infection in
recent years. 

Conclusion
In conclusion, extraperitoneal technique is a safe proce-
dure in experienced hands; however, this technique is
not a part of routine obstetrics trainee program.
Decreased postoperative pain, need for analgesic drugs
and early intestinal activity are seems to be most likely
benefits of the technique. Furthermore, absence of peri-
toneal access may prevent potential intraperitoneal
bowel and bladder adhesions and decrease difficulty of
subsequent intraperitoneal cesarean delivery. Further
multicenter, large randomized controlled studies are
needed to validate or confute advantages of extraperi-
toneal cesarean technique. 

Conflicts of Interest: No conflicts declared.
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Acute pulmonary edema developing after 
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Introduction
Acute pulmonary edema is an emergency clinical condi-
tion with mortality and morbidity risk which is seen in
about 0.08% of pregnant women.[1] It has generally 2
reasons: Cardiogenic pulmonary edema is caused by

high pulmonary capillary hydrostatic pressure, and non-
cardiogenic pulmonary edema is associated with the per-
meability due to capillary endothelial and alveolar
epithelium injury.[2] The major reason in non-cardio-
genic pulmonary edema is acute respiratory distress syn-

Özet: Sezaryen do¤um sonras› geliflen akut akci¤er
ödemi: Olgu sunumu
Amaç: Önceden tan› konulmam›fl kalp kapak hastal›¤› olan gebe-
de sezaryen sonras› ani geliflen akci¤er ödemi olgusunun sunulma-
s› ve kalp hastal›klar›n›n gebe hastalardaki önemi hakk›nda fark›n-
dal›k oluflturulmas› amaçlanm›flt›r. 

Olgu: Gebelik yafl› 33 hafta primigravid gebe hasta, kanama ve
kontraksiyon ile hastaneye baflvurdu. ‹ntrauterin tekil gebelik tes-
pit edildi. Tokoliz ve betametazon baflland›. Yaklafl›k 48 saat son-
ra NST’de non-reaktif ve variable deselerasyonlar saptanmas› üze-
rine spinal anestezi ile sezaryene al›nd›. Hasta postoperatif servis-
te takip edilirken iki saat sonra ani bafllayan maternal hipotansi-
yon, taflikardi, dispne, takipne meydana geldi ve akci¤er ödemi tefl-
hisi konuldu ve yo¤un bak›ma al›nd›. Yo¤un bak›mda tedavi son-
ras› 1 hafta sonra flifa ile taburcu edildi. 

Sonuç: Gebelikte meydana gelen de¤ifliklikler baz› kardiyak pato-
lojilerin semptomlar›yla benzerlik gösterdi¤inden gebelik planla-
yan kad›nlarda kardiyak aç›dan risk faktörleri mevcut ise prekon-
sepsiyonel kardiyak de¤erlendirme yap›lmas› uygun olacakt›r. 

Anahtar sözcükler: Sezaryen, akci¤er ödemi, kalp hastal›¤›, mit-
ral kapak yetmezli¤i.
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Abstract

Objective: The aim is to present the case of sudden pulmonary
edema developing after cesarean section of a pregnant woman who
had undiagnosed valvular heart disease, and to raise awareness about
the importance of heart diseases in pregnant women. 

Case: A primigravida pregnant woman who was on 33 weeks of ges-
tation admitted to the hospital with the complaints of bleeding and
contraction. Intrauterine singleton pregnancy was identified.
Tocolysis was initiated and betamethazone was administered.
Approximately 48 hours later, the patient was taken to cesarean sec-
tion with spinal anesthesia upon finding non-reactive and variable
decelerations in NST. When monitoring the patient at postopera-
tive service, she was diagnosed with pulmonary edema due to sud-
den onset of maternal hypotension, tachycardia, dyspnea and
tachypnea, and put into intensive care. She was discharged in full
recovery one week later following the treatment at intensive care. 

Conclusion: Since the changes during pregnancy may sometimes
show similarities with the symptoms of some cardiac pathologies,
preconceptional cardiac evaluation would be an appropriate step if
women planning pregnancy have cardiac risk factors. 

Keywords: Cesarean section, pulmonary edema, cardiac disease,
mitral valve insufficiency.



drome (ARDS), and high altitude and neurogenic pul-
monary edema, high dose opioid use, pulmonary
emboly, eclampsia-associated pulmonary edema acute
pulmonary damage in transfusion are rarer reasons.[3–5]

Cardiogenic and non-cardiogenic pulmonary edemas
have a similar radiological appearance. Both clinical con-
ditions cannot be always distinguished clearly, and even
both may appear simultaneously. The presence of pro-
tein in lung fluid and pulmonary artery wedge pressure
(PAWP) can be used in the differential diagnosis. PAWP
being ≤18 indicates non-cardiogenic pulmonary edema.

The primary reason for cardiogenic pulmonary
edema is acute decompensated cardiac insufficiency
leading to rapid and acute increase in the left ventricular
filling pressure and the pressure of left atrium.[2] Except
coronary artery and valvular diseases, primary hydration
(such as blood transfusion), severe hypertension, renal
artery stenosis and renal diseases may also cause pul-
monary edema. Pregnancy-induced physiological
changes may complicate the diagnosis of cardiac dis-
eases. Changes such as systolic murmurs, effort dyspnea,
exhaustion and lower limb edema seen during normal
pregnancy may be perceived as cardiac diseases.
However, cardiac diseases should be considered in some
symptoms such as progressive dyspnea or orthopnea,
night cough, hemoptysis, syncope and chest pain, and in
some clinical findings such as clubbed fingers, cyanosis,
persistent dilatation in neck veins, systolic murmur being
3/6 and above, diastolic murmur, cardiomegaly, and per-
sistent arrhythmia. In most of the pregnant women, the
diagnosis of diseases can be established by non-invasive
methods such as electrocardiography (ECG), echocar-
diography (ECO) and chest radiography, but invasive
techniques can be used in some cases.

In this study, we aimed to present the case of sud-
den pulmonary edema developing after cesarean sec-
tion of a pregnant woman who had undiagnosed valvu-
lar heart disease. 

Case Report
Twenty-one-year-old primigravida pregnant woman
who was on 33 weeks of gestation according to the first
trimester ultrasonography examination admitted to our
hospital with the complaints of vaginal bleeding and con-
traction. In the fetal ultrasonographic examination,
intrauterine singleton pregnancy with living fetus was
identified where placenta with 1670 g of fetal weight was
on fundal location, and consistent with 50th percentile.

Amniotic fluid was within normal limits and the placenta
was on fundal location. According to umbilical artery
Doppler blood count, S/D was 4.30, PI was 1.31 and RI
was 0.22. According to her medical history, she had no
known disease, drug intake, smoking habit or alcohol
consumption. Her vital signs in the physical examination
were stable; her body temperature was 36.1°C and heart
rate was 87 beat/min, arterial blood pressure was 122/76
mmHg, respiratory rate was 12; her laboratory findings
showed that Hb value was 9 g/dL, Plt value was 256
K/uL, PT value was 10.1/sec, INR value was 0.93 and
aPPT value was 27.7/sec; the protein in her urine was
negative. Non-stress test (NST) was reactive. No cervical
dilation and bleeding were observed in the pelvic exami-
nation. Upon the contractions felt by the patients,
betamethazone 3 g 2×2 (with 24 hours of interval) was
initiated for the liver development of baby and nifedipine
10 mg capsule 3×1 was initiated for tocolysis. The vital
follow-ups of the patient were within normal limits.
When the patient could not feel the movements of baby
approximately 48 hours later after the hospitalization and
NST progress was non-reactive for longer than 90 min-
utes as wells as the presence of variable decelerations, the
patient was taken to the cesarean section with spinal anes-
thesia without sedation premedication. A live female
baby, whose birth weight 1765 g and 1-minute Apgar
score was 7, was delivered. The baby was hospitalized at
newborn intensive care unit. No complication was
observed in the patient during spinal anesthesia. The
cesarean section took 30 minutes without any problem,
there was about 600 cc bleeding and she was monitored
at obstetrics clinic. While the patient's service follow-ups
after cesarean section were stable, dyspnea, agitation,
deterioration of general condition, clouding of conscious-
ness, hypotension, tachypnea and tachycardia developed
suddenly at postoperative second hour. It was calculated
that the patient was administered 2000 cc intravenous
isotonic solution and the patient urinated 1000 cc.
Arterial blood pressure was 70/60 mmHg, heart rate was
130 beat/min, respiratory rate was 33 per minute, arteri-
al blood gas Ph was 7.32, PCO2 was 31.3 mmHg, PO2

was 88 mmHg, oxygen saturation was 80%, and Hb was
9.1 g/dL. The patient was provided 3 lt/min 100% oxy-
gen support treatment. Generalized infiltrations were
observed in the chest radiography (Fig. 1). Common thin
rales were identified in both lungs. Heart sounds could
not be evaluated properly due to the rales. There was no
asymmetric rash, swelling or temperature increase in the
legs of the patients. With the pre-diagnosis of pulmonary
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emboly and aspiration pneumonia, it was decided to do
pulmonary CT scan. The patient was intubated and
taken to anesthesia intensive care unit since she could not
tolerate supine position after CT scan, her oxygen satu-
ration decreased 60%, she had agitation, her general con-
dition deteriorated. Common interstitial thickenings and
ground-glass appearance were observed in both lungs In
the CT scan (Fig. 2). Secondary tricuspid regurgitation,
secondary mitral regurgitation, ejection fraction 55%, 45
mmHg pulmonary artery pressure (PAP), and impaired
left ventricular wall motion were observed in the ECO
scan performed under suboptimal conditions during
intensive care follow-ups. It was considered that the
patient had pulmonary edema developed due to valvular
heart disease and cardiac failure. There was no reproduc-
tion in blood, urine and sputum cultures during intensive
care follow-ups. Tuberculosis was ruled out in acid-fast
bacilli (ARB) staining. C-reactive protein (CRP) value
was 2 mg/dl when she hospitalized at the intensive care
unit, and it elevated to 16 mg/dl one day later. Then,
upon the recommendation of infectious diseases clinic, 1
g 3×1 meropenem was administered. The patient
responded to meropenem treatment and controlled
diuresis therapy, and extubated on sixth day. Liver and
kidney functions were normal according to laboratory
results. The chest radiography scans (Fig. 3) after treat-
ment were normal, and the patient was discharged with
full recovery after 1-week follow-up in the clinic. The
patient underwent ECO again under optimal conditions
in the cardiology clinic 10 days later. In the ECO scan, it
was seen that the left atrium was dilated, mitral regurgi-
tation grade III–IV, ejection fraction was 48%, and it was
decided to perform mitral valve replacement (Fig. 3). 

Discussion
Cardiac diseases are seen in more than 1% of all preg-
nancies and it is the reason about 20% of maternal
deaths; the reasons of more than half of the cardiac dis-
eases during pregnancy are congenital cardiac diseases.[6]

Cardiac diseases are still the common reasons of mater-
nal mortality, and mortality rates associated with cardiac
diseases increase while maternal mortality rates related
with bleeding and hypertension decrease.[7,8] Cardiac dis-
eases are also the frequent reasons of intensive care hos-
pitalization due to obstetric reasons.[8] Cardiovascular
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Fig. 1. Chest radiography scan before the treatment.

Fig. 2. (a–c) Pulmonary CT scan before the treatment.

a b c
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changes during pregnancy start at 5–8 weeks of gestation,
continue up to the end of second trimester, and have a
stable progress from last trimester up to the end of preg-
nancy.[9,10] Relapse of cardiac functions after delivery may
be delayed up to postpartum 24th week .[11] Valvular heart
diseases are the congenital or acquired damage of cardiac
valves. The most common reason of acquired valvular
heart diseases is the rheumatic valvular disease. While
rheumatic valvular diseases are seen less in developed
countries due to the scarcity of crowded living conditions
and widespread use of penicillin, they are still common in
developing countries.[12] The most common rheumatic
valvular diseases are mitral stenosis, mitral insufficiency,
aortic stenosis and aortic insufficiency, respectively.[13]

Hemodynamic changes during pregnancy in women
with valvular heart diseases (VHD) may result in cardiac
decompensation. Stenotic valvular lesions are tolerated
less during pregnancy compared to regurgitant lesions.
The complication risk varies according to the type and
severity of underlying VHD. According to the recom-
mendations of American Heart Association / American
College of Cardiology (AHA/ACC) published in 2014
and of European Society of Cardiology (ESC) published
in 2011/2012, it is difficult to tolerate pregnancy by
patients with severe aortic stenosis (aortic valve area ≤1.0
cm2) or severe mitral stenosis (aortic valve area ≤1.5
cm2).[14–16] In valvular lesions diagnosed by insufficiency,
the risk depends on the severity of insufficiency, symp-
toms and ventricular functions.

In our case, we observed advanced mitral insufficien-
cy diagnosed with pulmonary edema after cesarean sec-
tion in a patients who had no history of any cardiac com-
plaint. Mitral insufficiency is a condition which is the
most common in pregnant women and mostly concur-
rent with mitral stenosis.[17] The severity of mitral insuf-
ficiency decreases due to the reduced vascular resistance
in pregnant women. While patients with mild and mod-
erate mitral insufficiency usually have a comfortable
pregnancy, mitral valve surgery, and preferably mitral
valve repair, is recommended before pregnancy for
women with severe mitral insufficiency. However, if
patient develops left ventricular dysfunction induced by
mitral insufficiency, the toleration will be difficult during
and after pregnancy.[18] Our case had advanced mitral
insufficiency and left ventricular dysfunction not accom-
panied with mitral stenosis. It is likely that the hydration
which will not cause any hemodynamic problem in a
normal patient caused pulmonary edema in this patient.

Tricuspid regurgitation usually develops due to rheu-
matic valvular disease and it is frequently concomitant
with other valvular diseases. Present complaints of
patients depend on the decrease of cardiac output, and
the treatment approach in such patients is similar to
those of mitral stenosis. Tricuspid regurgitation usually
develops secondary to the pulmonary hypertension.
Isolated tricuspid regurgitation does not lead to a serious
problem during pregnancy.[18]

Fig. 3. (a, b) Chest radiography scan after the treatment.

a b



Physiological changes induced by normal pregnancy
may complicate the diagnosis of cardiac diseases.
Changes such as systolic murmurs, effort dyspnea,
exhaustion and lower limb edema seen during normal
pregnancy may be perceived as cardiac diseases.
However, cardiac diseases should be considered in some
symptoms such as progressive dyspnea or orthopnea,
night cough, hemoptysis, syncope and chest pain, and in
some clinical findings such as clubbed fingers, cyanosis,
persistent dilatation in neck veins, systolic murmur being
3/6 and above, diastolic murmur, cardiomegaly, and per-
sistent arrhythmia. In pregnant women, the diagnosis of
diseases can be established by non-invasive methods such
as ECG, ECO and chest radiography, but invasive tech-
niques can be used in some cases; however, ECO is a
diagnostic tool that can be used at first if cardiac disease
is suspected. In our case, ECO was sufficient to establish
the diagnosis of valvular insufficiency.

Conclusion
Valvular heart diseases are still the reasons of serious
maternal morbidity and mortality in developing coun-
tries. Hemodynamic changes induced by pregnancy
may reveal advanced asymptomatic cardiac diseases. As
the changes during pregnancy may sometimes show
similarities with the symptoms of some cardiac
pathologies, preconceptional cardiac evaluation would
be an appropriate step if women planning pregnancy
have cardiac risk factors and especially in the presence
of suspicious clinical findings. 
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