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Abstract
Objective: Cesarean section or operative vaginal delivery can be performed in the second stage of labor. The aim of our study was to compare
cesarean deliveries performed in the second stage of labor and vacuum assisted vaginal deliveries in terms of maternal and neonatal outcomes.
Methods: Between January 2017 and January 2018, the patients who delivered by cesarean section in the second stage of labor and vacuum
assisted vaginal deliveries were retrospectively evaluated. Neonatal and maternal outcome parameters were compared between the two
groups.
Results: A total of 113 patients, 53 patients in the vacuum delivery group and 60 patients in the cesarean section group, were included in the
study. There was no difference between the groups in terms of maternal adverse outcomes. In terms of neonatal outcomes, umbilical cord
pH was lower in the vacuum assisted delivery group (p=0.026).
Conclusion: Since maternal and neonatal complications are similar, operative vaginal delivery may be considered as an alternative mode of
delivery in the second stage of delivery in the appropriate patient group.
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INTRODUCTION
In recent years, cesarean delivery rates have increased worldwide
(1). Among the reasons for this increase are medicolegal problems,
increased number of multiple pregnancies due to an increased
number of pregnancies with assisted reproductive techniques,
and maternal desire. In addition to planned cesarean deliveries,
emergency cesarean deliveries in the second stage of labor also
increased. One of the most important reasons for this increase is
the hesitation of the doctors to perform vaginal deliveries with
intervention in the second phase of labor due to medicolegal
issues (2,3).
Operative vaginal delivery is known to be associated with various
maternal and neonatal complications (4,5). The belief that
cesarean is safer in terms of maternal and especially neonatal
outcomes led to a decrease in operative vaginal deliveries. Many

trials have compared forceps and vacuum-assisted delivery
outcomes (6-9). Only a few studies evaluated maternal and
neonatal outcomes after operative vaginal delivery and cesarean
delivery.
Our study aims to compare maternal and neonatal results of
cesarean deliveries performed in the second stage of birth and
vacuum-assisted vaginal deliveries.

METHODS
Our study was planned as a retrospective cohort study at Kanuni
Sultan Süleyman Training and Research Hospital, Department
of Obstetrics and Gynecology, between January 2017 and
January 2018. The study was started after approval from the
Kanuni Sultan Süleyman Education and Research Hospital Ethics
Committee.
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This study included live singleton pregnancies that were delivered
by vacuum-assisted vaginal delivery or cesarean delivery in the
second phase of labor after the 34th week of gestation. Multiple
pregnancies, those with a gestational week <34, pregnancies
with congenital fetal anomalies, and patients whose data were
not fully available were excluded. Vacuum deliveries were
performed with the number 5 or 6 metal bell cap.
Maternal and neonatal data and birth results were obtained from
the hospital database. Maternal features were gestational week,
maternal age, gravida, and parity. The main maternal outcome
parameters were blood loss during labor and hemoglobin and
hematocrit values after delivery. Postpartum bleeding was
defined as >500 mL for vacuum-assisted deliveries and >1000
mL for cesarean section. Other maternal results were lacerations
(vaginal, cervical, perineal), ureteric damage, and hysterectomy.
Primary endpoints for newborns were birth weight, APGAR
score at 1st and 5th minutes, arterial cord blood pH <7.05, and
neonatal intensive care unit requirement.
Short-term outcome parameters of newborns and mothers after
vacuum-assisted vaginal delivery were compared with outcome
parameters of newborns and mothers after cesarean section at
the second phase of labor.
Statistical Analysis
Statistical analyses were performed using Statistical Package
for Social Sciences 20.0 (SPSS Inc.; Chicago, IL, USA) package
program. Distribution of quantitative data was evaluated
with the Kolmogorov-Smirnov test. Student’s t-test was used
for normally distributed variables and the Mann-Whitney
U test was used for non-normally distributed variables. The
chi-square test was used for the evaluation of quantitative
data. A sample size calculation was performed at the G-power
program with an effect size of 0.5, α error of 0.05, and power
of 0.95. The calculation showed that at least 45 patients were
required for each group. Statistical significance was achieved
when p<0.05.
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in maternal age, gravida, parity, gestational age, prepartum
hemorrhage, and hematocrit (p>0.05).
No difference could be detected between the groups in neonatal
outcomes like birth weight, hospitalization at neonatal intensive
care unit, and 1st and 5th minute APGAR scores. Umbilical cord
pH was significantly lower in vacuum-assisted vaginal delivery
group (p=0.026). But no difference could be detected between
the two groups in newborns with fetal pH <7.05 (p>0.05)
(Table 2).
No difference could be found between the groups in maternal
adverse results (p>0.05). Uterus rupture occurred in one patient
in each group. A patient in the cesarean group had ureteral
damage, and three patients in the vacuum group had perineal
laceration (Table 3).

DISCUSSION
The rates of operative vaginal delivery have decreased over the
years, while cesarean rates in general and during the second
Table 1. Comparison of demographic data
Vacuum-assisted
vaginal delivery
(n=53)

Cesarean
delivery
(n=60)

p

Maternal age

27.00±6.72

25.76±6.47

0.323*

Gravida

2 (1-5)

2 (1-4)

0.324**

Para

1 (0-4)

0 (0-3)

0.212**

Gestational age (week) 39.05±1.02

38.83±1.12

0.275*

Prepartum
hemoglobin (g/dL)

12.42±1.18

12.61±1.05

0.375*

Prepartum
hematocrit (%)

37.60±3.75

38.13±3.49

0.439*

*Student’s t-test and **Mann-Whitney U test were used

Table 2. Comparison of neonatal results

Newborn weight
(g)

Vacuum-assisted
vaginal delivery
(n=53)

Cesarean
delivery (n=60)

p

3378.67±393.56

3316.25±366.41 0.385*

RESULTS

Umbilical cord pH 7.20± 0.17

7.26±0.07

0.026*

Between the study dates, there were 55 vacuum-assisted
deliveries and 63 cesareans at the second phase of labor in our
hospital. Two patients in the vacuum group and three patients
in the cesarean group were excluded because their data can’t be
reached. The study included 53 patients in the vacuum assisted
labor group and 60 patients in the cesarean group.

Admission
3 (5.7%)
to newborn
intensive care unit

2 (3.3%)

0.548**

1st minute APGAR
score <5

4 (7.5%)

3 (5.0%)

0.575**

5th minute APGAR
score <7

2 (3.8%)

0 (0%)

0.129**

Fetal blood pH
<7.05

2 (3.8%)

1 (1.7%)

0.487**

Comparison of the demographic data of the patients is listed in
Table 1. No difference could be detected between the groups
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phase of labor have increased (10). The results of our study
showed that short term maternal and neonatal complications
of vacuum-assisted vaginal delivery and cesarean section during
the second phase of labor were similar.
Current literature that compare operative vaginal delivery and
cesarean delivery during the second phase of labor is conflicting
(11-15). A study comparing operative vaginal delivery and
cesarean delivery during the second phase of labor found more
short term neonatal and maternal complications with operative
vaginal delivery (11). Another study reported different results; no
difference could be found in maternal adverse outcomes, and
even less neonatal adverse results were reported for nulliparous
women who delivered with forceps assistance (13). Another
study showed that intracranial trauma was more frequent in
newborns who had cesarean during labor (16).
According to neonatal results, our findings showed that there
was no difference in 1st and 5th minute APGAR scores between
vacuum-assisted delivery and cesarean section during labor. In
our study, although there was a statistically significant difference
between umbilical cord pH values, no difference was found
between neonates with clinically significant pH <7.05. This result
is similar to the previous study results (11,14). In a previous study
compared with forceps deliveries, cesarean group had more
newborns with a 5th minute APGAR score <7 (16). Another study
also showed more newborns with 5th minute APGAR scores <7 in
the cesarean group compared with operative vaginal deliveries,
but the difference was not statistically significant (14). A factor
contributing to the low APGAR score in this study may be the
type of anesthesia. APGAR score at 5th minute, and arterial pH
value were lower in the group which had cesarean section with
general anesthesia compared with the group which had cesarean
Table 3. Comparison of maternal results
Vacuum assisted Cesarean
vaginal delivery delivery
(n=53)
(n=60)

p

Blood transfusion

3 (%5.7)

4 (%6.7)

0.825**

Uterus rupture

1 (%1.9)

1 (%1.7)

0.929**

Hysterectomy

1 (%1.9)

0 (%0)

0.285**

Ureteral injury

0 (%0)

1 (%1.7)

0.345**

Vaginal laceration

3 (%5.7)

0 (%0)

0.062**

Postpartum
hemorrhage

3 (%5.7)

3 (%5.0)

0.786**

Postpartum
hemoglobin (g/dL)

10.69±1.30

10.91±1.31

0.366*

Postpartum hematocrit
(%)

32.28±4.03

32.75±3.69

0.522*

* Student’s t-test and **chi-square test were used

section with spinal anesthesia (17). In our study, anesthesia was
not used in vacuum-assisted deliveries. Cesarean deliveries were
performed under general anesthesia. We believe that, although
not routinely reported in previous trials, general anesthetic
agents may affect neonatal results.
Compared with vaginal deliveries, respiratory distress was higher
in cesarean deliveries. Another study showed that increased
cesarean rates didn’t increase short term results, but admission
to a neonatal intensive care unit increased with cesarean
deliveries (18). However, no difference was found in neonatal
intensive care unit admissions in our study. Previous studies also
demonstrated that bell caps also affected neonatal and maternal
results (16). Only a metal bell was used in our study.
No difference was found between the two groups regarding
short-term maternal results. However, this result differs from the
literature because there was no significant difference in maternal
postpartum bleeding (11,13). In the literature, a significant
factor that contributed to high rates of anemia in an operative
vaginal delivery is episiotomy, and blood loss comparable to
that in a cesarean section was reported for an episiotomy (1921). Whether vaginal, perineal, and cervical lacerations increase
in forceps and vacuum-assisted deliveries is still debated (11). An
episiotomy is frequently applied in operative vaginal deliveries.
The results of our study demonstrated that operative vaginal
delivery is not associated with worse neonatal and maternal
results compared with cesarean section during the second
phase of labor. Operative vaginal delivery can still be regarded
as a successful method with rare adverse neonatal outcomes
when administered safely and carefully. However, the results
of our study and other previous studies demonstrated that the
cesarean section didn’t increase the maternal complication risk
significantly (22).
World Health Organization Global Survey on Maternal and
Perinatal Death demonstrated that compared with spontaneous
vaginal death, all other delivery methods, including operative
vaginal delivery and cesarean increase risk for adverse maternal
results, including death and intensive care unit admission. Blood
transfusion and hysterectomy are more frequent with cesarean
section compared with vacuum-assisted vaginal delivery (23).
The limitations of our study are its retrospective design and
inability to obtain data about fetal head level and duration of
the second phase when a decision was made for interventional
delivery. The main strength of our study is the performance
of vacuum-assisted deliveries and cesareans by experienced
specialists.
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CONCLUSION
In conclusion, alternative vaginal delivery may be thought of
as an alternative method of delivery to cesarean section in an
appropriate patient group, because they have similar maternal
and neonatal complications. Extensive studies with large sample
sizes are required to evaluate the outcomes of delivery methods
at the second phase of labor.
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