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Abstract

Objectives: This study aimed to assess the risk factor profile of 
shoulder dystocia and associated neonatal complications in Oman, 
a developing Arab country.
Methods: A retrospective case-control study was conducted among 
111 cases with dystocia and 111 controls, identified during 1994-
2006 period in a tertiary care hospital in Oman. Controls were 
randomly selected among women who did not have dystocia, 
and were matched to cases on the day of delivery. Data related to 
potential risk factors, delivery, and obstetric complications were 
collected.
Results: Dystocia was significantly associated with older maternal 
age, higher parity, larger BMI, diabetes, and previous record of 
dystocia. In addition, dystocia was associated more with vacuum 
and forceps deliveries. Routine traction (51%) was the most used 
manoeuvre. Among dystocia cases, 13% were associated with fetal 
complications of which Erb’s Palsy was the most prevalent (79%).
Conclusion: Our finding of significant associations with risk factors 
lays out the ground to develop a predictability index for shoulder 
dystocia, which would help in making it preventable. Further p		
rospective studies are required to confirm the obtained results.

Keywords: Shoulder; Dystocia; Birth weight; Maternal obesity; 
Erb’s palsy.

Introduction

Shoulder dystocia (SD) is defined as a prolonged head-to-body 
delivery time of more than 60 seconds or the need for ancillary 
obstetric manoeuvres.1 In general, literature reviews report the 
incidence of SD to ranging from 0.2% to 3%.2 In the international 
literature, several risk factors have been reported to be associated 
with SD.3-5 These factors include: previous SD, fetal macrosomia, 
diabetes mellitus, maternal body mass index (BMI) >30 kg/m2, 
induction of labor, prolonged first stage of labor, secondary arrest, 
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prolonged second stage of labor, oxytocin augmentation and assisted 
vaginal delivery.

While numbers of studies have been conducted on these 
separate conditions, very few have measured the prevalence and 
socio-demographic factors related to SD as a whole. This is in 
despite of the fact that some of the serious outcomes of SD are 
brachial plexus injuries and stillbirth. In spite that medical literature 
affirms associations between SD and certain risk factors, SD can be 
anticipated only rarely, as many occur in the absence of identifiable 
risk factors. Therefore, it is quite important to work out the risk 
profile of women who are likely to have SD, so it will help in 
recognizing SD early enough to minimize risk to the mother and 
fetus.

It is particularly important to investigate SD in Oman, as 
worldwide, Oman has one of the highest prevalence rates of both 
diabetes mellitus,6 and fertility rate.7 Over the last four decades, 
Oman has witnessed a rapid improvement in healthcare services in 
general, and maternal and child health in particular. Nonetheless 
to date, the risk factors for SD have not been documented. Thus, 
the objective of this study was to explore the risk factors profile of 
SD among Omani women, and their obstetric management and 
neonatal outcomes.

Methods

This is a retrospective case control study conducted on the records 
of deliveries of Omani women who delivered over the period 
of January 1994 to January 2006 at Sultan Qaboos University 
Hospital (SQUH), a tertiary care hospital in Oman. The research 
assistants screened the delivery registry at SQUH during the study 
period and prepared a list of all deliveries which were labeled to have 
SD. A case was defined as any woman who had vaginal deliveries 
complicated by SD which was based on a clinical diagnosis entered 
at birth. SD deliveries at SQUH are usually attended by a senior 
obstetrician trained in the management of SD. The delivery date 
of a case was taken as the index to randomly select an appropriate 
control woman. Therefore, controls were randomly selected among 
women who did not have SD and delivered on the same date of 
delivery for a case. The case to control ratio was 1:1.

Information about data related to potential risk factors, delivery 
and complications was collected. Socio-demographic and clinical 
characteristics of cases and control subjects such as age, parity, 
gestational age, Body Mass Index (BMI), gestational diabetes 
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mellitus (GDM) and previous SD were collected before delivery as 
well. The main outcome measures included risk factors, and ante- 
and perinatal complications.

Statistical Package for Social Sciences (SPSS) software was 
used for data analysis. Student’s t-test (two-tailed) was used to 
determine the significance of difference between two continuous 
variables and confirmed by non-parametric Mann-Whitney 
test. Chi-square analyses were used to evaluate the statistical 
significance of differences among proportions of categorical data. 
The Fisher’s exact test (two-tailed) replaced the Chi-square test 
if the assumptions underlying Chi-square was violated, namely in 
case of small sample size and where the expected frequency is less 
than five in any of the cells. A p-value of <0.050 was used for all 
tests of statistical significance. The study protocol was evaluated 
and approved by the Medical Research Ethics Committee at Sultan 
Qaboos University.

Results

Overall, 111 cases from a total of 19,878 pregnancies that belonged 
to Omani women were enumerated over the period of the SD 
study. Therefore the hospital-based prevalence of SD among Omani 
women was 1%. Table 1 shows the socio-demographic and antenatal 
characteristics of SD cases compared to controls. Both cases and 
controls had comparable age distribution with the majority in 
their second and third decades. More primiparous women were 
among controls compared to cases, while cases group included 
more women with extreme (nine or more) parity and differences 
were statistically significant. Compared to controls, cases had more 
advanced gestational age and greater BMI. Gestational diabetes 
mellitus and high BMI were both significantly higher among cases 
compared to controls. Previous record of SD was only reported 
among case group.

Table 2 shows the perinatal characteristics of SD cases 
compared to controls. Epidural anesthesia and induction of labor 
were reported only among cases. More iron-deficiency anemia was 
also reported among cases. Proportion of deliveries conducted by 
vacuum among cases (13%) was significantly higher than those 
among control group (3%). Only one case was reported where Lower 
Segment Cesarean Section (LSCS) after Zavenelli manoeuvre was 
conducted. Overall, cases tended to have a lower median Apgar 
score. Low birth weight occurred more among controls, while a 
greater proportion of newborns with macrosomia was among cases 
compared to controls. The differences were statistically significant.

Table 1: Socio-demographic and antenatal characteristics of cases 
of shoulder dystocia and their controls, Oman 2010.

Characteristics Cases
(N=111)

N (%)

Controls
(N=111)

N (%)

p value

Age 0.120

Less than 20 6 (5) 4 (4)

20-29 52 (47) 73 (66)

Characteristics Cases
(N=111)

N (%)

Controls
(N=111)

N (%)

p value

30-34 48 (43) 32 (29)

40 or more 5 (5) 2 (2)

Parity 0.070

0 16 (14) 26 (23)

1-4 71 (64) 69 (62)

5-8 15 (14) 14 (13)

9 or more 9 (8) 2 (2)

Gestational age 0.020

Less than 37 4 (4) 8 (7)

37-40 86 (78) 95 (86)

More than 40 21 (19) 8 (7)

Body Mass Index 0.010

<25 11 (10) 21 (19)

25-30 28 (25) 42 (38)

>30 72 (65) 48 (43)

Gestational 
diabetes mellitus

40 (36) 6 (5) 0.001

Previous record of 
shoulder dystocia

20 (18) 0 0.001

Table 2: Perinatal characteristics of cases of shoulder dystocia and 
their controls, Oman, 2010.

Characteristics Cases
(N=111)

N (%)

Controls
(N=111)

N (%)

p value

Epidural anesthesia 3 (3) 0 0.010
Iron-deficiency anemia 12 (11) 3 (3) 0.020
Induction of labor 18 (16) 0 0.001
Mode of delivery 0.010
Normal vaginal 96 (87) 108 (97)
Vacuum 14 (13) 3 (3)
LSCS(Zavanelli 
Manoeuver) *

1 (1) 0

Gender of newborn 0.310
Male 61 (55) 54 (49)
Female 50 (45) 57 (51)
Apgar score (median)
At one minute 7 (6) 9 (8) 0.010
At five minutes 9 (8) 10 (9) 0.010
Birth weight 0.001
Less than 2500 1 (1) 8 (7)
2500-3999 58 (52) 96 (87)
4000 or more 52 (47) 7 (6)

* Zavanelli Maneuvers: Cesarean Section after the head has delivered and was 
pushed back into the perineum.

Table 1: Socio-demographic and antenatal characteristics of cases 
of shoulder dystocia and their controls, Oman 2010.
-continued
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Table 3 shows some indicators of obstetric management of 
shoulder dystocia cases and their associated complications. The 
most common obstetric manoeuvre of SD was Routine traction, 
followed by McRoberts, Suprapubic pressure + McRoberts, and 
then delivery of the posterior shoulder. More than one manoeuvre 
may have been used in a case of SD. The most common complication 
reported with SD was Erb’s palsy. Only two cases of birth asphyxia 
and one case of stillbirth were reported. Out of 17 cases of Erb’s 
palsy, 15 cases were resolved while 2 cases persisted. Also gestational 
diabetes mellitus was reported among 8 cases of Erb’s palsy.

Table 3: Management and complications of cases of shoulder 
dystocia, Oman, 2010.

Characteristics Cases
(N = 111)

N (%)

Maneuvers of shoulder dystocia *

LSCS 1 (1)

Routine traction 57 (51)

McRobert’s 33 (30)

Suprapubic + McRoberts 10 (9)

Posterior shoulder delivery 8 (7)

All maneuvers 1 (1)

Complications due to dystocia

Erb›s palsy 17 (16)

Birth asphyxia 2 (1)

Stillbirth 3 (3)

Recovery of Erb›s palsy

Resolved 15 (14)

Not resolved 2 (2)

GDM among cases with Erb›s
palsy

8 (47)

* More than one manoeuvre may have been used in a case of SD.

Table 4 shows the characteristics of cases of Erb’s palsy, birth 
asphyxia, and stillbirth among women who had SD. Overall; 
there were 17 cases of Erb’s palsy, 2 cases of birth asphyxia, and 
3 stillbirths. The most common manoeuvre among cases of Erb’s 
palsy was McRobert’s (41%) followed by Suprapublic + McRobert’s 
(24%), and then routine traction (18%). These two maneuvers were 
also the ones associated with cases of birth asphyxia and stillbirth. 
Only one case of stillbirth was associated with posterior shoulder 
delivery. Oxytocin with instrumental delivery was reported among 
35.3% of cases of Erb’s palsy, and with one case among each of birth 
asphyxia and stillbirth cases. The Majority of newborns with Erb’s 
palsy were macrosomic (birth weight exceeds 4.0 kg), and among 
them 29.4% had birth weight that exceeded 4.5 kg. All cases with 
birth asphyxia and stillbirth were macrosomic.

Table 4: Characteristics of cases of Erb’s palsy, birth asphyxia and 
stillbirth due to shoulder dystocia, Oman, 2010.

Characteristics Erb’s palsy
(N = 17)

N (%)

Birth 
asphyxia
(N=2)
N (%)

Stillbirth
(N=3)
N (%)

Manoeuvres of shoulder 
dystocia

Zavanelli (LSCS) 0 0 0

Routine traction 3 (18) 0 1 (33)

McRobert’s 7 (41) 1 (50) 0

Suprapubic + 
McRobert’s

4 (24) 1 (50) 1 (33)

Posterior shoulder 
delivery

2 (12) 0 1 (33)

All manoeuvres 1 (6) 0 0

Oxytocin & Instrumental 
delivery

6 (35) 1 (50) 1 (33)

Birth weight (Kg)

4.0 or less 4 (23.5) 0 0

4.1 to 4.5 8 (47) 1 (50) 2 (67)

4.6 to 5.0 5 (29) 1 (50) 1 (33)

Discussion

Although our finding of a positive association between SD and 
high BMI has already been reported in other studies, this observed 
association can be entirely confounded by other factors. Some 
studies have reported that high maternal body mass index (BMI) 
and excessive weight gain during pregnancy are risk factors for 
SD,8 while others have not found this association after adjusting 
for confounding variables.9,10 For example, one study observed that 
massively obese (greater than 300 lbs or 136 kg) pregnant women 
had a significantly higher incidence of macrosomic infants (birth 
weight greater than 4000 g) than control women matched for age 
and parity (30% and 11%, respectively).11 However, obesity was not 
an independent risk factor for SD when the data were corrected for 
medical complications of obesity, such as diabetes.

The finding that a positive history of SD was only reported 
among cases confirms the finding that SD tends to be repetitious. 
The incidence of recurrent SD has been reported to be 1 to 25 
percent.12 The risk for repeated SD in this group was 21% (SD 
divided by number of multipara) which was higher than in most 
series. However, in most series the majority of women had 2-3 
children while in Oman parity is much higher and probably some of 
these women had both uncomplicated delivery and SD in different 
births following the initial SD.

Our finding of increased perinatal and postnatal risks 
corroborates the findings of previous studies in the region. A similar 
case-control study in Kuwait showed that SD cases had a higher 
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incidence of previous SD, diabetes mellitus, operative vaginal 
deliveries, and rate of sustained birth injuries than controls.13 Omu 
and colleagues also conducted a study on 1430 cases of SD in 
Kuwait. It was concluded that SD continued to pose a challenge 
in Kuwait, and they called for more rigorous policies to reduce 
macrosomia including rigorous control of gestational diabetes.

Melendez and colleagues conducted a case control study on 
babies that sustained brachial plexus injuries versus babies born 
without complications.14 They found that brachial nerve injuries 
and skeletal fractures were more likely to occur in mothers with 
gestational diabetes or who had big babies on previous deliveries. 
Babies who had birth injuries were also more likely to have greater 
median birth weights and postnatal anthropometric measurements.

Our data supports the need for early preventive actions during 
the antenatal period in order to avoid occurrence of SD. The 
increased risk of SD observed with gestational diabetes mellitus 
and macrosomia necessitates the need for strict control of blood 
sugar during the antenatal period. Currently, the rate of gestational 
diabetes in Oman is expected to range from 5-8%.15 Several 
studies showed that pregnancies complicated by pre-gestational 
and gestational diabetes were found to be associated with higher 
rates of fetal macrosomia and increased neonatal shoulder-to-head 
size difference, thereby increasing the risk of SD independent 
of fetal weight.16,17 Macrosomic infants of diabetic mothers were 
characterized by larger shoulder and extremity circumferences, 
a decreased head-to-shoulder ratio, significantly higher body fat, 
and thicker upper extremity skinfolds compared with nondiabetic 
control infants of similar birth weight and birth length. In addition, 
maternal diabetes mellitus was found to be associated with 2-6 fold 
increase in likelihood of SD compared to non-diabetic mothers.18 
In a retrospective review aiming to determine the effect of extreme 
macrosomia on perinatal outcome 49 cases that underwent vaginal 
deliveries were complicated by 10 (20%) cases of SD and 3 (6%) 
of Erb’s palsy. Permanent Erb’s palsy was noted in only 1 of these 
3 cases. SD was associated with use of oxytocin and instrumental 
deliveries.19 The data collected in this study also showed that the 
majority of cases complicated by Erb’s palsy, birth asphyxia or 
stillbirth were associated with macrosomia in addition to the use of 
oxytocin and instrumental delivery.

Similar to this study, other studies showed that SD was 
associated with advanced gestational age. A study from Norway 
reported the relative risk of shoulder dystocia to be 1.3 (95% CI 1.2-
1.4) in post-term compared to term deliveries.20 This association 
could have been due to unadjusted confounding variables. As a 
matter of fact, the association between SD and increased gestational 
age was not found in a large population-based series which was 
adjusted for potential confounding variables such as an increased 
prevalence of gestational diabetes and higher maternal weight.21

This study finding showed that the key to the management 
of SD is anticipation and preparation. There are a number of 
maneuvers that can be used to dis impact the shoulder if the 
infant’s body is not delivered after routine downward traction. 
The McRoberts’ manoeuvre, with reported success rates as high as 

90%,22 is the single most effective intervention. This can be followed 
by using suprapubic pressure which improves success rates when 
used in conjunction with the McRobert’s manoeuvre.1 If these 
two maneuvers failed, the delivery of the posterior shoulder is the 
third manoeuvre since the goal of management is safe delivery of 
the newborn before asphyxia or any neurological injuries.2,23 In 
a clinical review of aspects of SD management that are directly 
relevant to birth injury the advantages of rotational manipulation 
of the fetus were emphasized, supported by critical analysis of 
maneuvers-related outcomes research. Obstetricians were urged to 
concentrate on finesse rather than force, and to resort to the use of 
such maneuvers’ early and in SD management algorithms in order 
to avoid permanent neurologic sequelae.24

It is important to bear in mind that in the management of SD, 
the occurrence of SD cannot be accurately predicted by antenatal 
risk factors or labor abnormalities. Since at least 50 percent of 
pregnancies complicated by SD have no identifiable risk factors, the 
predictive value of any one or combination of risk factors for SD 
is low (less than 10 percent).25 It is clear, however, that maternal 
diabetes and fetal macrosomia are the strongest risk factors for SD. 
Assessment of risk factors of SD might also contribute to reducing 
the rate of cesarian section in Arab GCC countries like Oman, 
where the rate appears to be in the rise. 26,27 This can be achieved 
by using electronic automated scales to quantify magnitude of risk 
factors, and they can be embedded in the Electronic Medical Record 
(EMR) systems in these countries as they progress rapidly towards 
e-Governance of healthcare systems.28

Some procedures that might be helpful in early detection of SD, 
especially among vulnerable groups have been proposed. Among 
these, assessment of abdominal circumference and biacromial 
length by magnetic resonance imaging (MRI) has been proposed,14 
which might help predict the likelihood of severe SD. Such 
recommendations would require more rigorous studies in order 
to establish their efficacy. Several limitations of this study must 
be acknowledged. The sample size was relatively small, and the 
inference has been made on retrospective data.

Conclusion

Newborns of women with diabetes are at high risk of SD during 
delivery because they are more often macrosomic than newborns of 
women without diabetes. Women with suspected fetal macrosomia, 
labor abnormalities, and operative vaginal delivery are at particularly 
high risk of SD. Our finding of significant associations with risk 
factors lays out the ground to develop a predictability index for SD, 
which would help in making it preventable. Further population-
based prospective studies on large sample sizes are required to 
confirm these findings.
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