Original Research Article

Dixit B et al

RISK FACTORS AND OUTCOME OF INSTRUMENTAL
VAGINAL DELIVERY IN BP KOIRALA INSTITUTE
OF HEALTH SCIENCES
Dixit B1*, Manandhar T1, Sitaula S1, Basnet T1

ABSTRACT
Affiliation
1. Assistant Professor, Obstetrics and Gynecology, BP Koirala Institute
of Health Sciences, Nepal

Introduc on
Delivery which is conducted with the help of instruments
either vacuum or Forceps is known as instrumental vaginal
delivery (IVD). It is done to prevent the pa ent from
impending cesarean sec on and uterine scar which has its
implica on in the future pregnancy along with maternal and
fetal morbidi es as well.
Objec ve
This study assessed the risk factors and feto-maternal
outcome of instrumental vaginal delivery
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This was a retrospec ve study carried out on all pa ents that
had IVD between Baisakh 01, 2075 and Chaitra 31, 2075. The
instrumental delivery was by vacuum only as we don't
prac ce forceps delivery in our hospital. Data were obtained
from the hospital records which included the age, parity,
booking status, type of procedure performed, the APGAR
scores of the babies and complica ons in the parturient. The
data were analyzed for signiﬁcance using SPSS so ware
11.5.
Results
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Total delivery during one year period was 10,818. Among
them 7032 had vaginal delivery and 3786 underwent
cesarean sec on. There were 260 (2.4%) instrumental
delivery which were all vacuum assisted vaginal delivery.
Mean age of the pa ents was 26 years old and most of them
were nulliparous. The most common indica on for
instrumental delivery was prolonged 2nd stage of labor
accoun ng for about 36.1%. Other common indica ons
were fetal bradycardia, meconium stained liquor, heart
disease, eclampsia and anemia. Seven pa ents had
postpartum hemorrhage and three pa ents had 3rd or 4th
degree perineal tear. Among the baby delivered 14.6% had
low APGAR at ﬁve minute and nine were s ll birth.
Conclusion
Instrumental vaginal delivery is a safe procedure to decrease
the increasing rate of cesarean sec on although it may be
associated with maternal and fetal morbidi es.
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INTRODUCTION
Delivery which is conducted with the help of instruments
either vacuum or Forceps is known as instrumental vaginal
delivery (IVD). It is done to prevent the pa ent from
impending cesarean sec on in second stage of labor. A
successful instrumental assisted delivery avoids cesarean
sec on, its scar in uterus and the future implica ons.1 The
incidence of instrumental vaginal delivery in low resource
countries like Nepal is low because of lack of epidural
analgesia and con nuous electronic fetal monitoring but in
developed countries it can range from 5-15%.2,3
World Health Organiza on (WHO) has included instrumental
vaginal delivery in basic emergency obstetric care.4 The rise
in rate of cesarean sec on is becoming a great challenge
worldwide. The morbidity and mortality from IVD is diﬃcult
to es mate as complica ons o en lead to these procedures.
IVD is used mostly either prolonged 2nd stage of labor or
suspected fetal compromise in 2nd stage of labor. Other
common indica ons are usually done to short cut second
stage of labor like pregnancy with heart disease, severe pre
eclampsia, eclampsia, anemia in pregnancy, poor maternal
eﬀort and previous history of lower segment cesarean
sec on or uterine surgeries. Failure to progress in 2nd stage of
labor may be due to mal posi on of the fetal head,
ineﬀec ve uterine contrac ons or feto-pelvic dispropor on.
Recent UK NICE guideline recommended that the second
stage is prolonged when it crosses two hours in primigravida
and one hour in mul gravida. Because of be er fetal
monitoring, fewer women reach the second stage and also
the surgeons prefer cesarean sec on instead of rota onal or
mid cavity IVD.2 IVDs are associated with diﬀerent maternal
and fetal morbidi es. Mother can have postpartum
hemorrhage, extended perineal tear, 3rd/4th degree perineal
tear, para urethral tear and cervical tear. The failure of IVD
needing cesarean sec on varies according to the studies.5,6
The choice of which instrument to use depends on the
percep on of prac oners on the rela ve safety of the
instruments and their experiences. It varies from one
hospital to another and one country to another. In some
areas it depends on the availability of the instruments and
the skill of the a ending doctor. In United States vacuum
delivery is preferred where as in Europe forceps delivery is
preferred.7 Diﬀerent studies have been done to compare the
vacuum assisted vaginal delivery and forceps delivery with
varied results. But most of them have found to have more
fetal complica ons with vacuum delivery and more
maternal complica ons with forceps delivery.8, 9 Due to
various reasons it is underused in low resource se ngs.
There is either lack of skill or lack of instruments or both.1 In
Nepal vacuum assisted vaginal delivery is preferred over
forceps delivery.10

clearance from Ins tu onal Review Commi ee (IRC) of
BPKIHS, case ﬁle records were collected from hospital
records sec on. Data were obtained from the hospital
records which included the age, parity, booking status and
type of procedure performed. Risk factors noted were baby
weight, prolonged augmenta on, booking status and body
mass index (BMI). Maternal outcomes assessed were
postpartum hemorrhage, 3rd/4th degree perineal tear,
extended episiotomy and failed vacuum delivery. Fetal
outcomes assessed were Apgar score at 5 minutes, s ll birth
and NICU admission. Data were collected in pre designed
proforma and entered in MS-Excel chart and converted to
SPSS so ware for ﬁnal analysis. Categorical variables were
described using frequency distribu on and percentages.
Con nuous variables were expressed by means and
standard devia ons.

RESULTS
Total number of delivery during the study period of one year
was 10,818. Among them vaginal delivery was 7032 and
cesarean sec on was 3786. Total instrumental vaginal
delivery (Vacuum assisted vaginal delivery) during the
period was 260 which were about 2.4% of total delivery and
3.69% of vaginal delivery. All the instrumental vaginal
delivery was by Vacuum assisted vaginal delivery. There
were no forceps deliveries conducted in BPKIHS during the
study period.
Table 1 shows the baseline characteris cs of pa ents with
instrumental vaginal delivery. The total pa ents in the age
group 20-29 were 76%. Among them 10.4% was teen
pregnancy. The mean age of the pa ent was 24 years.
Majority of the pa ents were nullipara (63.5%). Only 38.4%
pa ents were booked among the total pa ents.
Table 2 shows the risk factors for instrumental vaginal
delivery. Common risk factors seen in the study were
nulliparity, unbooked pa ents, prolonged augmenta on of
more than eight hours and birth weight of more than 3.5 kg.
Table 3 shows the indica ons for instrumental vaginal
delivery. The most common cause for instrumental delivery
was prolonged 2nd stage of labor followed by meconium
stained liquor and fetal bradycardia. Other factors include
heart disease, anemia, eclampsia, poor maternal eﬀort and
previous lower segment cesarean sec on.

METHODOLOGY

There were diﬀerent complica ons associated with
Instrumental vaginal delivery. Table 4 shows diﬀerent
complica ons a er instrumental vaginal delivery. Seven
pa ents had postpartum hemorrhage, four had extended
vaginal tear and three had either 3rd or 4th degree vaginal tear
needing repair in opera on theatre. The failure of
instrumental vaginal deliveries is not rare. They may be due
to diﬀerent reasons. In our study four (1.5%) pa ents had
cesarean sec on for failed vacuum delivery. There was no
maternal mortality a er the vacuum delivery.

This is a retrospec ve study carried out on all pa ents that
had undergone instrumental vaginal delivery between
Baisakh 01, 2075 and Chaitra 31, 2075 in the labor room of
BP Koirala ins tute of Health Sciences (BPKIHS). A er taking

Table 5 shows the fetal outcome of vacuum delivery. APGAR
score at 5 minutes <6 was found in 13.6 % pa ents. Among
the total babies, 34 (13%) were admi ed in NICU. There
were nine s ll births.
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Table 1: Baseline characteris cs of the pa ents (n= 260)
Characters cs

Frequency

Percentage (%)

25
172
59
04
186
48
26

9.6
66.1
22.6
1.5
71.5
18.4
10.1

100
160

38.4
61.6

Age:

<20
20-29
30-39
≥40
Parity: Nullipara
Primipara
Mul para
Booking Status
Booked
Unbooked

Table 2: Risk factors of instrumental vaginal delivery.
Risk Factors

Frequency

Nulliparity
Booking status (Unbooked)
Prolonged augmenta on (>8hrs)
Birth weight (>3.5 kg)

186
160
174
179

Percentage (%)

71.5
61.5
66.9
68.8

Table 3: Indica on of instrumental vaginal delivery
Indica on

Frequency (%)
nd

Prolonged 2 stage of labor
Meconium stained liquor
Fetal Bradycardia
Pre-eclampsia/ eclampsia
Heart disease
Anemia
Poor maternal eﬀort
Previous lower segment cesarean sec on

94 (36.1)
67 (25.7)
61 (23.4)
12 (4.6)
6 (2.3)
3 (1.1)
6 (2.3)
13 (5)

Table 4: Complica ons of instrumental vaginal delivery
Complica ons
Postpartum hemorrhage
Extended vaginal tear
3rd/4th degree tear
Paraurethral tear
Cervical tear
Failed instrumental delivery

Frequency (%)
7 (2.7)
4 (1.5)
3 (1.1)
2 (0.7)
2 (0.7)
4 (1.5%)

Table 5: Fetal outcome
Fetal outcome
APGAR score at 5 min <6
S ll birth
NICU admission
cephalohematoma

Frequency (%)
38 (14.6)
9 (3.4)
34 (13)
10 (3.8%)

DISCUSSION
Instrumental vaginal deliveries are not a subs tute for
caesarean delivery; they are safe obstetric prac ces where
beneﬁts outweigh the risks when protocols are followed.
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The alarming rise of cesarean sec on rate is an upcoming
challenge in obstetrics. Among diﬀerent strategies,
Instrumental delivery is one of the measures to decrease the
rate of cesarean sec on. It needs good skill and prac ce to
decrease the failure of instrumental vaginal delivery as well
as maternal and fetal morbidi es and mortali es.
Total number of vacuum delivery in BPKIHS in one year study
period was 260 which account about 2.4% of all the
deliveries. The most common cause of vacuum delivery was
prolonged 2nd stage of labor (36.1%) followed by meconium
stained liquor (25.7%). Seven pa ents had post partum
hemorrhage. Among them 1.5% had failed vacuum delivery
needing cesarean sec on. There were nine s ll births during
the instrumental deliveries.
The incidence of instrumental vaginal delivery varies in
diﬀerent countries. United States have the instrumental
delivery rates between 10 to 15%.11 It is higher in developed
countries and low in developing or poor countries. Table 6
shows incidence in diﬀerent studies done in diﬀerent
countries.
Table 6: Incidence of instrumental vaginal deliveries
Study done
Country
Incidence
Our study
Aliyu LD et al12
Johanson R.13
Shameel Faisal et al14

2.4%
0.69%
10%
2.8%

The indica ons for IVDs in this study were similar to those
reported elsewhere.8, 15-16 The most common indica on in
most of the studies was prolonged second stage of labor.
Other common indica ons are fetal distress, meconium
stained liquor and other condi ons like anemia, eclapsia,
previous lower segment surgeries and heart disease to short
cut the second stage.
The maternal and fetal morbidi es in diﬀerent studies are
inconsistent. Our study showed postpartum hemorrhage in
instrumental delivery of about 2.7%, which is similar in other
studies.12,14 In our study extended episiotomy tear was
present in about 1.5% of the pa ents which was lower than
the study done by Singh Abha et al. where 26.9% of the
pa ents had extended tear.1
The 3rd /4th degree tear in study done by CA Ameh et al 5 in UK
was about 2.3% where as in our study only 1.1% pa ents had
third or fourth degree tear. The failure of instrumental
delivery leading to cesarean sec on was about 1.5% which
was similar in study very low than in the study done by Singh
Abha et al1 in India where they had 14 % failure rate.
The risk of neonatal morbidi es varies in diﬀerent studies.
The APGAR score at 5 minutes was >6 in 85.4% of babies
delivered in our study which was similar in other studies as
well.17, 18 Rate of babies admi ed in NICU is diﬀerent in
diﬀerent studies as shown in the table 7. The rate of s ll birth
in our study was 3.4% which was similar in other studies as
well.14,19
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In our study there were no forceps deliveries but RCOG
guideline stated that the obstetricians should be able to
perform both vacuum and forceps when needed but they
also concluded that vacuum delivery should be preferred
over forceps in the view of reduc on of maternal perineal
injuries.21
Table 7: Rate of NICU admission in instrumental vaginal
delivery
Study done by
Our study
Singh Abha et al1
Prapas N et al20
Shameel Faisal et al13

Country
Nepal
India
Greece
India

Percentage
13%
6.7%
14.4%
27%

CONCLUSION
Instrumental vaginal delivery is an op on to decrease the
cesarean sec on rate with various maternal and fetal
morbidi es. So the decision to perform instrumental
deliveries should be individualized and performed based on
risks and beneﬁts.
Instrumental vaginal delivery (Vacuum assisted vaginal
delivery) is a key element of essen al obstetric care whose
role has o en been undervalued. If performed by skilled
trained persons it can be a safe alterna ve to cesarean
sec on in second stage of labor with some maternal and
perinatal morbidity.

done by the experts.
The low rate of IVDs should be improved by training our
residents in training on these procedures. Also, those who
have learnt its usage, but are not using it any longer, should
undergo training programme/workshops to update
themselves. Long term aﬀects such neurological deﬁcits and
intelligent quo ents of infants and long term complica ons
in mothers will highlight the safety of these procedures.
Further prospec ve mul centre studies are needed for this.
So every health professional involved in emergency
obstetric care should have skill for applica on of
instrumental vaginal delivery when needed.

LIMITATION OF THE STUDY
This study is a retrospec ve study. Therefore it is limited by
factors that are known to inﬂuence the retrospec ve
studies. We could have done prospec ve studies. The major
factor which determines the safety of the instrument is the
operator rather than the instrument. The knowledge
regarding instrumental vaginal delivery among doctors may
be limited or may vary. There is no ﬁxed protocol for the
vacuum assisted vaginal delivery. So the outcomes may vary
depending on the performing doctor.
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RECOMMENDATION
Instrumental vaginal delivery (Vacuum assisted vaginal
delivery) is an essen al tool of obstetric emergency care. It is
a safe alterna ve to reduce the rate of alarmingly increasing
rate of cesarean sec on in second stage of labor. Although it
has some maternal and fetal morbidity, it can be reduced if
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