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INTRODUCTION 

Instrumental vaginal delivery is a age old practice which 

is used to fasten the vaginal delivery or to prevent 

unnecessary caesarean delivery. It is done by applying 

obstetric forceps or vacuum device. They are performed 

when any event threatens the mother or foetus and it is a 

second stage labour intervention.1-3 The choice is made 

mainly based on two things one is tradition and the other 

is training.4 In Europe and Asia, vacuum extraction is used 

much whereas in North America forceps is used much.5-7 

Vacuum gained popularity in recent days due to the 

reduced risk of injury to neonates and the new designs of 

vacuum cups.8 In 1849, it was James Young Simpson who 

was the first to use traction to deliver a baby. Later in 1953, 

Malmstrom modified it. Obstetric forceps has a history 

from the seventh century from the time of Chambelain 

family. 

The most common indications for instrumental delivery 

are prolonged second stage labour, any immediate or 

potential fetal compromise and for the sake of mother’s 

benefit shortening the second stage of labour.9 Some of the 

absolute contraindications are malpresentation, unengaged 

fetal head, incompletely dilated cervix, cephalopelvic 

disproportion and fetal clotting disorder. Nowadays, 
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ABSTRACT 

Background: Operative vaginal deliveries (OVD) were performed with the help of vacuum or forceps in the second 

stage of labor when mother and foetus condition is threatening. A successful assisted vaginal delivery avoids caesarean 

section and its associated morbidity and implications for future pregnancy. The aim of the study was to assess the 

maternal and neonatal outcome of vacuum and forceps assisted vaginal deliveries. 
Methods: It was a retrospective comparative cross sectional study done in VMKVMCH, Salem in obstetrics and 

gynecology department, from the period of April to June 2021. All the mothers delivered by operative vaginal delivery 

were included. Mothers with multiple pregnancies, preterm and breech presentation were excluded. Data collected using 

patients information sheet and analysis was done using SPSS 23. P value <0.05 was considered significant.  
Results: The most common age group was 21-25 years of age in both groups and most commonly used in primigravida. 

The most common indication for forceps assisted delivery in our study was the prolonged second stage labour and in 

vacuum delivery was poor maternal effort. In our study, common complication noted was extended episiotomy followed 

by perineal tear in forceps group and vice versa in vacuum group. Cephalhematoma was found to be more common in 

vacuum and scalp and instrumental injuries were more common in forceps assisted vaginal deliveries. 
Conclusions: Operative vaginal deliveries helps in improving both maternal and foetal outcomes and reduces the 

caesarean delivery rate and vacuum significantly reduces maternal trauma than forceps. No difference noted in neonatal 

outcome. 
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modern obstetrics practice has witnessed an increase in 

caesarean section all over the world. Vacuum extraction 

and forceps offers the option for safe delivery for the 

mother and the clinician. Assisted vaginal delivery avoids 

caesarean section, its uterine scars and its implications on 

future pregnancy. The success and safety of the procedure 

depends on the operators skill, its timing and its justified 

indications. 

Vacuum and forceps have been compared in many 

studies.10,11 Many studies suggested different maternal and 

neonatal outcomes between the two methods. But when 

compared to normal spontaneous vaginal deliveries, 

assisted vaginal deliveries were associated with maternal 

and neonatal injury and also poor maternal and neonatal 

outcome, especially with less trained obstetricians. It had 

also been reported that when compared to forceps delivery, 

maternal injury was less frequent in vacuum.15 This study 

was done to assess the maternal and foetal outcome of 

vacuum and forceps assisted vaginal deliveries. 

Objective 

The objective was to assess maternal and foetal outcome 

of vacuum and forceps assisted vaginal deliveries.  

METHODS 

Study area 

The study was done in VMKV medical college and 

hospital, Salem, Tamil Nadu in obstetrics and gynaecology 

department, for a period of 3 months from April 2021 to 

June 2021. 

Study type 

The study was a retrospective comparative cross-sectional 

study. 

Sample size 

Around 50 postnatal mothers delivered by instrumental 

delivery were included retrospectively during the study 

period. 

Inclusion criteria 

All those antenatal mothers with singleton pregnancy, 

completed 37 weeks of gestation with vertex presentation, 

delivered by instrumental vaginal delivery were included. 

Exclusion criteria 

Multiple pregnancy, preterm (<37 weeks of gestation), 

breech presentation (for forceps in aftercoming head) 

patients were excluded. 

 

Instruments used 

For forceps delivery, Wrigley forceps which was short 

curved outlet forceps was used. 

Vacuum extraction was done with silastic 40 mm and 60 

mm cups. The negative pressure was applied up to 0.6 

kg/cm2.  

Data collection 

After obtaining institutional ethical committee clearance, 

data was collected like their baseline characteristics like 

name, age, parity, gestational weeks, risk factors were 

taken from the patient information sheet. Maternal 

outcome was analysed in terms of episiotomy extensions, 

postpartum haemorrhage, perineal tear and cervical tear. 

Neonatal outcome was analysed in terms of APGAR score 

at 1 minute and 5 minutes, NICU admissions and neonatal 

complications like cephalhematoma, convulsions, 

hyperbilirubinemia, subconjunctival haemorrhage were 

analysed. 

Statistical analysis 

Once the data was collected, it was entered in MS excel 

Windows 10. Statistical analysis was done by SPSS 23. 

Continuous variable was expressed in terms of Mean and 

Standard deviation. Categorical variables was expressed in 

terms of numbers (percentages). Association between 

categorical variables were found using Chi square test 

whereas association between continuous variables were 

found by ANOVA test. P value <0.05 was considered as 

statistically significant.  

RESULTS 

In our study population, the most common age group was 

21-25 years in both age group (vacuum=48%, 

forceps=52%) followed by 26-30 years of age 

(vacuum=32%, forceps=24%). Instrumental deliveries 

were common in primigravida (vacuum=56%, 

forceps=60%). The instrumental deliveries were common 

in patients with 37-40 weeks 

(vacuum=84%,forceps=88%) followed by less than 37 

weeks in vacuum. 

The most common indication for forceps assisted delivery 

in our study was the prolonged second stage of labour 9 

(36%) followed by fetal distress 8 (32%) which in turn 

followed by poor maternal effort 6 (24%). In our study, the 

most common indications for use of vacuum was poor 

maternal effort 13 (52%) followed by prolonged second 

stage of labour 9 (36%) followed by fetal distress 1 (4%). 

The maternal morbidity was significantly less in vacuum 

than forceps groups particularly episiotomy extension 

(p=0.04) and length of hospital stay (p<0.001 ) were main 

morbidity which were significant. 
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Table 1: Demographic profile of the study participants (n=50). 

Parameters 
 Vacuum  Forceps  

N (%) N (%) 

Maternal age (in years) 

<20  2 (8) 4 (16) 

21-25 12 (48) 13 (52) 

26-30 8 (32) 6 (24) 

31-35  2 (8) 2 (8) 

>35  1 (4) - 

Gestational age (in weeks) 

<37  3 (8) 3 (12) 

37-40  21 (84) 22 (88) 

>40 2 (8)  

Parity 

Primigravida 14 (56) 15 (60) 

Multigravida 11 (44) 10 (40) 

Table 2: Indications of instrumental vaginal delivery. 

Indications 
Vacuum (n=25) Forceps (n=25) 

P value 
N (%) N (%) 

Prolonged second stage of 

labour 
9 (36) 9 (36) 0.7 

Poor maternal effort 13 (52) 6 (24) 0.02/4 

Fetal distress 1 (4) 8 (32) 0.002/4 

Anaemia 1 (4) 1 (4) 0.5/>0.99 

Preeclampsia 1 (4) 1 (4) 0.5/>0.99 

Table 3: Maternal morbidity in instrumental delivery. 

Indications 
Vacuum (n=25) Forceps (n=25) 

P value 
N (%) N (%) 

Episiotomy 25 (100) 25 (100) NS 

Episiotomy extension 6 (24) 16 (64) 0.04 

Cervical tear 2 (8) 1 (4) 0.55 

First and second degree 

perineal tear 
8 (32) 11 (44) 0.38 

Third and fourth degree 

perineal tear 
2 (8) 6 (24) 0.12 

Postpartum haemorrhage 1 (4) 2 (8) 0.55 

Blood transfusion needed 5 (20) 3 (12) 0.44 

Length of hospital stay  

(in hrs) 
48  72  <0.001 

Table 4: Neonatal morbidity and mortality. 

Indications 
Vacuum (n=25) Forceps (n=25) 

P value 
N (%) N (%) 

Cephalhematoma 12 (48) 3 (12) <0.005 

Subconjunctival haemorrhage 4 (16) - NS 

Scalp injuries 2 (8) 9 (36) <0.016 

Instrumental abrasions 2 (8) 19 (76) <0.0001 

Neonatal convulsions 3 (12) 4 (16) 0.68 

Neonatal hyperbilirubinemia 16 (64) 3 (12) <0.0001 

NICU admission 10 (40) 12 (48) 0.56 
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Table 5: Neonatal outcome. 

Variables Vacuum N (%)  Forceps N (%) 

Birthweight (in kgs) 

<2  1 (4) 2 (8) 

2-2.5 5 (20) 4 (16) 

2.6-3  10 (40) 9 (36) 

3-3.5  7 (28) 5 (20) 

>3.5   2(8) 5 (20) 

APGAR at 1 minute 

<3 1 (4) 2 (8) 

4-7 6 (24) 6 (24) 

7-10 18 (72) 17 (68) 

APGAR at 5 minutes 

<3 - - 

4-7 - 1 (4) 

7-10 25 (100) 24 (96) 

The risk of neonatal morbidity was similar between the 

babies delivered by vacuum and forceps in our study 

population. Cephalhematoma was common in vacuum 12 

(48%) delivered babies compared to forceps 3 (12%) and 

it was statistically significant (p≤0.005) followed by 

neonatal hyperbilirubinemia 16 (64%) which was also 

statistically significant. Scalp injuries 9 (36%) and 

instrumental abrasions 19 (76%) were more in forceps 

delivery. The difference between them was also 

statistically significant. The NICU admission was more in 

the forceps delivery 12 (48%) followed by vacuum 

delivery 10 (40%), But the difference was statistically not 

significant (p=0.56). 

The most common birthweight was 2.6-3 kg (vacuum 10 

(40%), forceps 9 (36%)) followed by 3-3.5 kg (vacuum 7 

(28%), forceps 5 (20%)). Most of the babies had more than 

7 at APGAR 1 minute (vacuum=72%, forceps=68%) and 

at APGAR 5 minutes (vacuum=100% and forceps=96%). 

DISCUSSION 

The most common age group in our study was 21-25 years 

in both groups (vacuum-48%, forceps-52%) followed by 

26-30 years of age group (vaccum-32%, forceps-24%). 

Similar finding was also noted in Sonawane et al in his 

study done in Maharashtra were 21-25 years in both groups 

(vacuum-39%, forceps-41%).13 Similar findings also 

noted in Sharmila et al study where he noted 21-25 years 

(vacuum-48%, forceps-52%) followed by 26-30 years 

vacuum 10 (20%), forceps 7 (14%).12 It was considered by 

many authorities not to use vacuum for less than 34 weeks 

of gestation due to increased risk of cephalhaematoma. 

The most common indication for instrumental delivery 

was delayed second stage labour (36%) followed by fetal 

distress (32%) and poor maternal effort 24% in forceps. 

The most common indication for vacuum was poor 

maternal effort (52%) followed by delayed second stage 

labour (36%) followed by fetal distress (4%). Anurag et al 

showed that both the instrumental vaginal delivery 

(vacuum and forceps) common indication was delayed 

second stage (32%) followed by fetal distress (26%). We 

all knew that the prolonged second stage labour may lead 

to serious maternal complications and deaths and may also 

results in still births ,neonatal morbidity and mortality.14 In 

Gebre et al study he stated that cutting second stage of 

labour was an ideal option which was independent of 

indications of maternal and foetal in early studies which 

stated that the risk of fetal morbidity was higher if the 

hypertension and heart second stage of the labour extended 

for two hours.15 

The most common complication in maternal morbidity 

was episiotomy extension (64%) followed by first degree 

and second degree perineal tear (44%) in turn by third and 

fourth perineal tear (24%) in forceps delivery. In contrast 

to it, in vacuum delivery the first and second degree 

perineal tear (32%) followed by episiotomy extension 

(24%) in turn by blood transfusion (20%). In Anurag et al 

cervical laceration (15%) followed by PPH requiring 

blood transfusions (13%), vaginal lacerations (10%) and 

then by extension of episiotomy (5%) in vacuum delivery 

and the most common complication was PPH requiring 

blood transfusion (18%), cervical lacerations (14%) 

followed by vaginal lacerations (13%). Perineal trauma 

and neonatal injury was more in forceps whereas 

cephalhematoma was more in vacuum birth. In Biru et al 

study, forceps delivery mothers had more complications 

than vacuum delivery.16,17 

The maternal morbidity was significantly less in vacuum 

compared to forceps. Similar results also noticed in Berna 

et al study which was a retrospective study done for a 

period 12 months January 2016-December 2016 Istanbul 

which stated that vacuum associated with lower caesarean 

section rate, lower usage of anaesthesia both regional and 

general and less pain at delivery and less maternal injury 

compared to forceps. In our study the neonatal morbidity 

was similar between infants delivered by vacuum or 
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forceps whereas different rates of neonatal morbidity 

occurs in different literatures. In Rhiddima et al study, it 

was stated that the neonatal morbidity was lesser in 

vacuum compared to forceps.11 Multiple studies stated that 

there was a higher incidence of neonatal trauma in forceps 

compared to vacuum. 

In our study, the APGAR score at 1 minute and 5 minutes 

were more than 7 whereas many studies also documented 

that the rate of neonates with APGAR score ≤3 at 1 minute 

and was significantly higher after forceps compared with 

vacuum delivery but the difference was not statistically 

significant. Vacuum should be considered first in operative 

vaginal deliveries to reduce maternal injuries. 

CONCLUSION 

Our study concluded that vacuum significantly reduces 

maternal trauma than forceps and no difference noted in 

neonatal outcome. To reduce maternal injuries, vacuum 

should be considered first in operative vaginal deliveries. 

The major role was played by the operator rather than the 

instrument. Both forceps and vacuum assisted deliveries 

reduces caesarean section rate to 10-15% as per WHO 

recommendations. Proper training, timing, clinical skills 

are important for a successful instrument assisted 

deliveries. And this should be a part of training curriculum 

for all budding obstetricians. 
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