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ABSTRACT
 
Objective: To determine the rate, indications 
and complications of instrumental deliveries at 
Prince Hashim Ben Abdullah The Second Hos-
pital (former name Princess Haya Bent Al-Hus-
sein), Aqaba, Jordan.

Methods: This retrospective observational 
study has been carried out over a four-year pe-
riod between 1st January 2012 and 31st Decem-
ber 2015. The medical records of all patients 
who underwent instrumental deliveries were 
reviewed and analyzed.

Results: During this four-year period 238 suc-
cessful instrumental deliveries were performed 
out of 9,767 deliveries with a rate of 2.56%. 
The commonest instrument used was vacuum 
(202/240) and 36 patients were delivered by 
forceps. The indications were; presumed fetal 
distress (132), prolonged 2nd stage of labor (85) 
and maternal exhaustion (21). Maternal compli-
cations reported were postpartum hemorrhage 

(18) and different degrees of genital tract tears 
(28). Fetal complications registered consisted of 
34 cases of which (11) were cases of Erbs palsy, 
(12) were cases admitted to NICU for observa-
tion and one case was diagnosed with cerebral 
palsy.

Conclusion: Our study showed a lower rate of 
operative vaginal delivery in comparison to the 
international figures. This may be attributed to 
the lack of epidural anesthesia which increases 
the incidence of instrumental deliveries, in ad-
dition to the simple experience of the attending 
residents who fear possible complications of ap-
plying these instruments and the potential sub-
sequent litigation. The complications reported 
in our study were expected in assisted vaginal 
deliveries (AVD) and mimic those mentioned in 
the literature.
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Conclusion

Assisted vaginal delivery offers the option of an operative pro-
cedure to safely and quickly remove the infant, and to safeguard 
mother and obstetrician from a difficult or even hazardous situ-
ation when spontaneous vaginal delivery does not occur within 
a reasonable time. A successful assisted or operative vaginal 
delivery trial avoids caesarian section with its attendant uter-
ine scar and implications for future pregnancies. It also avoids 
potential birth asphyxia from prolonged fetal and cord com-
pression. Reviews of delivery statistics showed considerable 
variation in the incidence of assisted vaginal deliveries, but the 
range is usually between 10% and 20% of all deliveries (1, 2). 
Whether the method employed is the ventouse (vacuum extrac-
tor) or the obstetrics forceps, the operator can expect optimal 
results only when careful attention is given to the indications, 
prerequisites and performance of the procedure.

Methods
This retrospective observational study included all pregnant 
ladies booked in the antenatal clinic and unbooked patients ad-
mitted in early labor for whom assisted vaginal delivery was 
indicated later. It also included all those cases coming in to the 
emergency room at any time for whom assisted vaginal deliv-
ery was indicated.

The medical records of all patients and their babies who under-
went AVD at Prince Hashem Ben Abdullah The Second hos-
pital between 1st of January 2012 and 31st of December 2015 
were reviewed and analyzed.

The age, parity and the indication for the AVD were recorded. 
The decision to undertake an AVD was in every case made by 

the obstetrician in charge. The procedure was performed by the 
specialist or by attending resident. All AVDs were performed 
using either metallic cup (Malstrom or Birds) or obstetrician 
forceps (long and short Simpson or Wrigly’s). The prerequisites 
of application are mentioned in (Table 1) (2). Either Foley cath-
eter or prostin vaginal tablets (dinoprostone 3mg) or both were 
used for induction of labor in indicated cases. Artificial rupture 
of membranes or oxytocin or both were used for augmentation 
of labor. Pethidine was the main analgesic given in the 1st stage 
of labor, and local analgesics (lidocaine) infiltrated in the peri-
neum were the pain killers of the second stage.

If there were insufficient uterine contractions in the 2nd stage 
of labor, this was corrected using oxytocin infusion to achieve 
regular uterine contractions; (three or more uterine contractions 
in 10 minutes each lasting >40 seconds). AVD was done when 
the 2nd stage of labor was prolonged for more than 2 hours for 
nullipara patients and more than one hour for multipara pa-
tients. Presumed fetal distress was diagnosed by electronic fe-
tal monitoring which has a higher false positive rate for detec-
tion of fetal hypoxia and acidosis. Further investigation by fetal 
blood scalp sampling and PH measurement is usually indicated 
to avoid unnecessary intervention, but unfortunately our unit 
does not have a fetal blood PH sampling machine. Maternal ex-
haustion and fatigue was diagnosed when the mother’s pushes 
were insufficient to descend the presenting part further.

Unsuccessful trial of AVD was elicited with failure of descent 
of the presenting part after three successive pulls or five pop-
offs of the vacuum cup with resort to lower uterine segment 
caesarian section.

Maternal complications that were reported from the medical 
records of the patients constituted different degrees of vaginal 
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Table 1
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or perineal tears and postpartum hemorrhage. The diagnosis of 
the postpartum hemorrhage relied on estimation of blood loss 
>500cc with drop of PCV value >5. Fetal complications were 
reported by reviewing the medical records of the babies.

The aim of this study was to determine the rate, indications and 
short term maternal and neonatal complications of AVD in two 
military hospitals in the south of Jordan.

O R I G I N A L CO N T R I B U T I O N A N D CL I N I C A L I N V E S T I G AT I O N

Results

In this study, a total of 8,791 deliveries in the years 2012 to 2015 were performed after excluding preterm deliveries and breech 
deliveries (976 case). During the study period 238 successful instrumental deliveries were done with a rate of 2.7%. The mean 
maternal age of the study population was 26.45 years and the mean parity was 1.1 (Table 2). Out of these 238 patients, 136(57.14%) 
were primigravidas; the remaining were multigravida (parity range 1-8).

Table 2

 

The main instrument used was metallic vacuum cup (202/238) and (36/238) deliveries were performed using obstetrics forceps. 
20 LUSC/S were undergone after unsuccessful trials of vacuum assisted vaginal deliveries. A zero failure rate was found using 
the forceps. The commonest indication for AVD was presumed fetal distress (Table 3).The maternal and fetal complications re-
ported are shown in (Table 4) where the commonest maternal complication was different degrees of genital tract tears (25/238) 
and three of these patients needed repair under general anesthesia. The postpartum hemorrhage which afflicted 18 patients was 
mainly secondary to genital tract trauma followed by the uterine atony and the majority of these ladies received blood products.

Fetal complications registered consisted of (11) cases of Erbs palsy, (12) cases were admitted to NICU for observation and one 
case of cerebral palsy (Table 5).The main cause of new born admissions to the neonatal intensive care unit (NICU) was for obser-
vation to rule out sepsis due to prolonged premature rupture of membranes. All the admissions were discharged home well except 
three cases. One was referred to King Hussein Medical Center due to suspected intestinal obstruction, another was diagnosed to 
have Rh incompatibility, and the third one was diagnosed to have cerebral palsy on follow up visits.

Table 3

Table 4
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Table 5

Discussion

Overall instrumental delivery rates worldwide are around 10%, 
but vary widely from 1.5 of deliveries in Czech Republic to 
15% in Canada. Even within a single country, the range is wide 
(e.g. in Scotland, from 4% to 26% in primiparous women(3), 
and in the United States 1-23 percent(4).

The precise incidence of operative vaginal delivery in the 
United States is unknown, but forceps or vacuum delivery was 
coded over the birth certificate as the method of delivery for 
8% of vaginal births in 2002(5). The total rate of operative 
vaginal delivery in 2014, the last year for which complete data 
are available in the United States, was only 3.1%. Obstetric 
forceps were used in 0.57% of deliveries and 2.64% were de-
livered via the vacuum extractor (6). So in most countries the 
overall rate is reasonably constant, but there is a gradual move 
away from forceps towards vacuum due to the perception that 
vacuum is easier and safer to use.

In our study the incidence of instrumental deliveries was 2.7% 
which is much below the average rate; this might be attributed 
to more than one factor. 

First, the lack of use of regional anesthesia as routine in the 
labour rooms. This is now well documented to increase the 
incidence of instrumental deliveries (7,8) by several mecha-
nisms, one mechanism being the reduction in serum oxytocin 
level which results in a weakening of uterine activity and this 
may be due in part to intravenous fluid infusion being given 
before epidural analgesia. Maternal effort at expulsion can also 
be impaired, causing fetal malposition during descent (9). Five 
trials that included 2703 nulliparous women were analyzed by 
Sharma and colleagues (2004). Women given epidural anal-
gesia had a two fold increase in rate of instrumental delivery 
compared with those given parenteral analgesia - 13 versus 7 
% ( 8). 

The second factor participating in the low rate in our set up is 
the lack of experience of the delivery room attending obstetri-
cians (most of the time they are residents).

Lastly, the fear of potential neonatal complications and pos-
sible litigation in courts makes them resort to the abdominal 
delivery as a reasonable alternative.

Maternal indications of operative vaginal delivery are most 
commonly due to maternal distress, maternal exhaustion, or 
undue prolongation of the second stage of labor (2, 12). Fetal 
indications commonly encountered are malposition of the fe-
tal head, with relative dystocia which occurs more frequently 
with regional anesthesia (4). Fetal distress is a commonly cited 
indication. This expression is subject to varied interpretation 
which may range from a brief bradycardia to prolonged late 
decelerations with acidosis. So a “presumed fetal jeopardy” 
may be a preferable term(1), in conjunction with recording of 
as precise a description of the situation as possible in order to 
validate the indication. Presumed fetal jeopardy was the main 
indication of operative vaginal delivery in our study (132/238) 
55.46% followed by prolonged second stage of labor (85/238) 
35.7% 

Most of the complications of AVD have also been reported fol-
lowing spontaneous vaginal and even abdominal deliveries, 
but their incidence is greater with AVD(1).

Maternal complications are usually those of soft tissue trauma 
and tend to be reported more frequently with the use of forceps 
than with ventouse (12); they can include uterine, cervical or 
vaginal injury, laceration or hematomas and the consequent 
risk of postpartum hemorrhage. In this study 25 patients had 
genital tract injuries (perineal, vaginal, and cervical) and 18 
cases had postpartum hemorrhage (7.56%), of which 11 were 
secondary to genital tract trauma, and the remainder were 
caused by uterine atony.

Data from several sources, including several large randomized 
trials performed in industrialized countries, indicate that the 
prevalence rate of PPH of more than 500 mL is approximately 
5% when active management is used (which is adopted in our 
hospitals) versus 13% when expectant management is used(13). 
Cervical laceration is most commonly associated with forceps 
delivery, and the cervix should be inspected following all such 
deliveries. Vaginal sidewall laceration is also most commonly 
associated with operative vaginal delivery. 

Fetal complications of forceps delivery include transient facial 
marks, facial nerve palsies and fracture of facial bone or skull 
(1). Injuries from vacuum include minor and occasionally se-
vere scalp injuries, including scalp bruising, abrasions, lacera-
tions, cephalhematoma, subgaleal hematoma and intracranial 
hemorrhage (12). 9 babies whose deliveries were complicated 
by shoulder dystocia suffered from Erbs palsy with concomi-
tant clavicular fractures in 4 of them. Shoulder dystocia and its 
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peripheral nerve palsy complications (Erb’s palsy) are slight-
ly more common after AVD than after spontaneous delivery. 
The risk of shoulder dystocia is now mainly with vacuum use. 
This may be related to the physics of extraction, specifically 
the vector of force generated by the vacuum cup versus for-
ceps(10,12,13). Unfortunately we could not elicit the incidence 
of shoulder dystocia in this study due to the poor notes in the 
medical records.

The only severe fetal complication reported was for a baby who 
was an outcome of vacuum delivery with an indication of fetal 
distress and cord prolapse. This baby was delivered with a low 
Apgar score at 5 minutes and had bilateral cephalhematoma 
and was ventilated for three days. His brain CT scan showed 
subdural hematoma and he was diagnosed to have hypoton-
ic ataxic cerebral palsy on follow up visits. In literature the 
reported incidence of fetal death or severe fetal injury from 
vacuum extraction is low, ranging from 0.1-3 cases per 1,000 
procedures (10).

Conclusion

Our study showed a lower rate of operative vaginal delivery in 
comparison to the international figures. This may be attributed 
to the lack of epidural anesthesia which increases the incidence 
of instrumental deliveries, in addition to the simple experience 
of the attending residents who fear possible complications of 
applying these instruments and the consequent litigation. The 
complications reported in our study were expected in assisted 
vaginal deliveries and mimic those mentioned in the litera-
ture.
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