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INTRODUCTION

Pulled elbow (nursemaid’s elbow) is a common injury in 
childhood.1 It is caused by axial traction on the extended 
arm while the forearm is pronated such as when a child is 
pulled at the wrist to prevent a fall or picked up from the 
floor by their hand or the child tossing and turning with 
his or her arm under the body.2 The underlying mechanism 
involves slippage of  the annular ligament off  of  the head of  
the radius followed by the ligament getting stuck between 
the radius and humerus.3,4 Children between the ages of  1 
and 4 are most susceptible to this type of  injury, and it is 
slightly more common in girls and in the left arm.5,6 The 
child with a pulled elbow commonly experiences sudden 

acute pain in elbow, forearm, wrist or shoulder7 and refuses 
to use the affected arm holding it close to his or her body.6 
No obvious swelling or injury can be seen around affected 
elbow joint. On presentation, it may not be unusual for the 
child to be calm and sometimes even to be able to play.8

Most of  these cases are brought first to the nearby 
paediatrician by the frightened parents. However, it is 
commonly unrecognised or misdiagnosed and unnecessary 
investigations are often prescribed. Even if  diagnosed, 
most of  them are usually referred to orthopedician due 
to lack of  knowledge or experience further delaying the 
treatment and adding more suffering to the child and the 
family.
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Background: Pulled elbow is a common injury of early childhood that results in subluxation 
of the annular ligament due to a sudden longitudinal traction applied to the hand. Treatment 
is usually closed reduction with either a supination-flexion or a hyperpronation technique.
Aims and Objectives: Present study is aimed to make pediatricians aware of the fact that 
most of such cases can be easily diagnosed and successfully reduced in office settings 
without much fear and complications. Materials and Methods: All cases with typical history 
and clinical presentation were included in the study and were subjected to supination-flexion 
maneuver. When the first attempt failed, a second attempt using the same technique was 
performed. After failure of the second attempt, hyperpronation was tried. Results: Among 
49 patients included in the study, 27 (55.10 %) were girls and 22 (44.89 %) were boys. Mean 
age at presentation was 20.12 months. All of them were below 4 years of age. Forty-five 
patients were successfully reduced on the first attempt using supination-flexion maneuver, 
2 patients required a second attempt using same technique. One patient was reduced with 
hyperpronation technique 15 minutes after first 2 attempts failed. Only 1 patient required 
referral to an orthopedic expert as all 3 attempts were in vain, but the child eventually 
recovered. Conclusion: All pediatricians should learn to diagnose and treat the condition to 
reduce delay in treatment and avoid complications.
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MATERIAL AND METHODS

Present prospective observational study was carried out in 
a busy pediatric clinic which runs two shifts a day (morning 
and evening) and six days in a week during the period from 
January, 2014 to December, 2019. All patients with typical 
history and clinical presentation were included. Those with 
significant local swelling around elbow joint, bruising and 
ecchymosis, polytrauma, marked deformity were excluded.

After initial assessment, all children were subjected to 
supination and flexion maneuver (Figure 1) without use of  
any analgesic agent. Child was made to sit on mother’s lap 
and distracted. Elbow was grabbed with one hand putting 
fingers over radial head. Other hand was used to hold the 
wrist joint. Supination of  the forearm followed by flexion 
was performed in quick succession. A click could be felt 
or heard by the person performing the reduction as the 
radial head re-enters into the annular ligament.

In case the first attempt failed, the same technique was 
repeated once. When both the attempts did not yield any 
success, the child was rested for 15 minutes, a dose of  
paracetamol was given and the other common method hyper-
pronation (Figure 2) was tired. In this technique, the patient 
stays on the mother’s lap facing the examiner; grabbing the 
elbow with one hand, the examiner’s opposite hand firmly 
grabs the distal forearm and applies the hyperpronation.

Successful reduction is confirmed by a satisfying “click” at 
the time of  reduction and/or the child starting to use full 
movement of  the affected elbow joint, including pronation 
and supination, in 10 to 15 minutes after the reduction.

All data were collected and analysed by simple descriptive 
statistics using SPSS 26.0 software (IBM Corporation, USA).

RESULTS

A total of  49 patients were included in the study. Among 
them, 27 (55.10%) were girls and 22 (44.89%) were boys 
(Table 1).

The mean age was 20.12 months, ranging from 7 to 
39 months. Out of  all 49, nine (18.4 %) were 1year or 
below, 37 (75.5%) were between 1 to 3 years and 3 (6.1%)
were above 3 years of  age. None of  the patients in our 
study group was below 6 months or above 4 years of  age.

Majority (51%, n=25) of  our patients had left arm 
involvement. 23 (46.9 %) children had involvement of  
the right arm. One female child aged 13 months had both 
the arms affected.

Time delay between onset of  the event and arrival to the 
clinic was as follows: 31patients (63.3 %) arrived within 6 
hours, 9 (18.4%) in between 6 and 12 hours, 8 (16.3%) in 
between 12 to 24 hours and 1(2%) beyond 24 hours. Mean 
arrival time was 6.88 hours.

Majority (n=21, 42.9%) of  the children in the study group 
could not locate the site of  pain. 19 children (38.8%) 
complained of  pain in elbow and 9 (18.4) pointed pain 
both in forearm and elbow.

In 31 children (63.3%), caregivers did not understand how 
the event took place. In 17 children (34.7%), it happened 
while child was being tried to pull up. In 1 case, baby was 
found tossing in bed with arms under their body before 
the problem was noticed.

Supination-flexion technique was administered to all 
children diagnosed with the condition after initial physical 
assessment. In 45 patients (91.8 %) reduction was 
successful on the first attempt (Figure 3). In 2 patients 

Figure 1: Supination-flexion technique

Figure 2: Hyperpronation technique
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(4.1 %) the same technique had to be repeated once to 
achieve reduction. In 2 (4.1 %) patients reduction was 
not achieved even after 2 attempts of  supination-flexion 
maneuver. They were then tried the alternate method: 
hyperpronation after an interval of  15 minutes. It was 
possible to achieve reduction in one of  these 2 patients.

Only in 1(2 %) patient in our study, all 3 attempts failed. 
Plain X-ray of  the forearm and elbow was performed and 
the radiography showed no abnormality, but the patient 
refused to move his elbow. The child was referred to a 
nearby orthopaedic expert and the patient was immobilized 
in a long-arm cast for 1 week. The child subsequently 
recovered totally without any further recurrence in 1 year 
follow up.

DISCUSSION

Pulled elbow is a common upper extremity injury in 
younger children, whereby a pulling force onto an extended 
elbow joint and pronated forearm results in radial head 
subluxation.1-4

In most of  the studies, girls have been found more 
affected than boys.5 In our study, 27 (55.10%) were girls 
and 22 (44.89%) were boys.

Mean age of  the children affected was 20.12 months 
ranging from 7 months to 39 months. We had no case 
beyond 4 years of  age. Previous studies of  pulled elbow 
concluded that the injury typically occurs between the 
ages of  1 and 4 years with a peak incidence between 2 and 
3 years.9-11 In children of  younger age, the radius has a shape 
similar to a pole without a head or neck, thus being prone 
to easy dislocations. Conversely, in children over 7 years of  
age, the radial head expands via epiphyseal growth above 
the radial neck, therefore dislocation becomes much more 
difficult.

Takashi Irie, et al in their study6 found a peak frequency 
of  injury at 6 months and around 2 years while comparing 
the two age groups: under-1-year-old and the 1-year-old or 
above. The analysis of  injuries resulting from rolling over 
during sleep revealed a higher incidence for the under-1-
year-old group. Rolling over during sleep begins at about 
5 months of  age. The injury may occur when the child 
rolls over without coordination, thereby trapping the limb 
underneath the body. For the 1-year-old or older group, 
walking and running begins from about 1 year of  age with 
frequent falls. Thus, pulled elbow may result from falling, 
or because of  a pulling force applied to the arm by a parent 
or guardian.

Whatever be the mechanism of  injury, pulled elbow is 
basically caused by a forceful traction applied on the 
pronated forearm. In 31 (63.3 %) patients in our study, 
caregivers were clueless about how the episode happened. 
In 17(34.7%) patients, history of  a pulling force was 
evident. One (2%) patient had a roll over injury.

Table 1: Demographic and clinical data of 
children with pulled elbow (n=49)
Attribute Description Percentage (%)
Gender Male: 27

Female: 22
55.10
44.89

Age group Less than 6 months: 0
7 months to 12 
months: 9
13 months to 36 
months: 37
More than 36 months: 3

00

18.40

75.50
6.10

Hand affected Left: 25
Right: 23
Both: 1

51
46.90
2.00

Time delay 
between onset 
of event and 
arrival to the 
clinic

Less than 6 hours: 31
7 to 12 hours: 9
13 to 24 hours: 8
More than 24 hours: 1

63.30
18.40
16.30
2.00

Mechanism of 
injury

Mechanism unclear: 31
Pull on forearm: 17
Roll over: 1

63.30
34.70
2.00

Site of pain Could not localize: 21
Wrist: 0
Forearm only: 0
Forearm and elbow: 9
Elbow only: 19
Shoulder: 0

42.90
00
00

18.40
38.80

00
Number of 
attempts needed 
to achieve 
reduction

1 attempt with 
supination‑flexion: 45
2 attempts using 
supination‑flexion: 2
3rd attempt using 
hyperpronation: 1
All 3 attempts failed: 1

91.80

4.10

2.00

2.00

Figure 3: Pie chart showing numbers of attempt required to achieve 
successful reduction
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Among 49 children, 25 (51 %) had left arm and 23 (46.9%) 
had right arm involvement. One child aged 13 months 
had both the elbow subluxated. In a study on 2331 pulled 
elbow cases over a period of  10 years,6 the left arm was 
found more commonly affected than the right and that 
the frequency of  injuries to the left arm tends to increase 
with age. Explanation could be in most cases parents or 
guardians hold the child’s left hand with their dominant 
right hand, and also that faster development of  muscle 
strength in the child’s dominant right arm may have a 
preventive effect on this arm with age.

All together 63.3 % cases (n=31) arrived within 0 to 6 hrs 
after the incident, whereas 18.4% of  cases (n=9) arrived 
within 6 to 12 hrs, 16.3% (n=8) arrived within 12 to 24 
hrs, and 2 % of  patients (n=1) after 24 hrs in the office 
with painful and dangling arm. In Illingworth series,10 they 
have reported that 62% of  cases attended office within 
6 hrs. This time gap obviously is dependent on availability 
of  health care services.

In our study most of  the children (n=21, 42.9%) could not 
localise pain to any particular area. However, 38.8 % of  
patients (n=19) complained of  pain around elbow alone 
and 18.4% children (n=9) pointed pain both in forearm 
and elbow. In Illingworth series,10 53% of  patients out of  
64 complained of  pain around elbow and 15 (23%) were 
predominantly complaining of  pain in the wrist. In contrast 
to this study, Serafin Garcia-Mata, et al found in their study 
of  115 patients,13 30.4% of  patients had pain in the wrist. 
So, the site of  pain may be inconsistent and it can occur 
anywhere in wrist, forearm, elbow or may be in shoulder 
or may be in combination of  one or more site.8,11

Manipulation maneuver was discussed with parents 
and a formal consent was taken beforehand. In all 
cases,supination-flexion technique (Figure 1) being the 
standard method mentioned in most of  the literature was 
done first. In 45 (91.8%)patients, reduction was successful 
on the first attempt. In 2 (4.1%)patients, the same technique 
had to be repeated once to achieve reduction. Reduction was 
not achieved even after 2 attempts of  supination-flexion 
maneuver in 2(4.1 %) patients.Hyperpronation method 
(Figure 2)was then performed in these 2 children after 
an interval of  15 minutes. One patient was successfully 
reduced but we failed in one case in the whole study 
population.

Most commonly used methods for reduction of  pulled elbow 
are supination–flexion manoeuvres and hyperpronation.11,12 

Though most of  the standard literature still recommend 
supination-flexion technique as a method of  reduction,a 
few recent trials suggested that hyperpronation maneuver 
was more efficient at the first attempt, easier for physicians 

and less painful for the children.13-16 A Cochrane Database 
Systematic Review17 to compare the effectiveness and 
painfulness of  the different methods used to manipulate 
a pulled elbow in young children concluded that there was 
limited evidence at that time and recommended that a 
high-quality randomised trial be performed to strengthen 
the evidence.

We think both methods are easy to perform. Individual 
clinicians might choose to select any depending on their 
experience.

The prognosis of  pulled elbow, after reduction, is excellent 
although recurrence might occur in few, mostly in first 
2 years of  life.18,19 In our series, 3 had recurrence on follow 
up. Two had affliction of  the same hand. In one patient, 
recurrence involved the opposite hand. All of  them, 
however, were reduced successfully.

Diagnosis of  pulled elbow is mostly clinical. Unnecessary 
imaging has to be avoided.8,19,20 An X-ray of  the elbow 
may be needed if  the history consists of  falling from a 
high place or tumbling, or if  the precise history is unclear 
and there are abnormal physical examination findings.8,19

CONCLUSION

In conclusion, pulled elbows are usually caused by a sudden 
pull or jerk to the arm. Most of  them generally have a typical 
history and clinical presentation. Diagnosis is quite easy and 
most cases can easily be corrected with simple reduction 
technique without much failure and complication. Every 
paediatrician therefore must learn to diagnose and treat 
the condition with confidence as most of  such children 
are brought to pediatricians first. An important part of  
the management is educating parents about the risk of  
recurrence and how to avoid them happening.
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