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INTRODUCTION

Pulled elbow, also known as Nursemaid’s elbow or radial head 
subluxation, is a common injury that is seen most often in chil-
dren between the ages of 1--5 years (1, 2). With traction on the 
extended arm, the annular ligament slides over the head of the 
radius into the joint space and becomes entrapped (3). The di-
agnosis is usually made based on typical clinical history and 
physical examination. 

Radiographic examination is usually not necessary and ap-
pears normal in most instances (2). However, there can be cir-
cumstances in which the clinical history is unknown or atypical 
and reduction of the pulled elbow is not successful. In these cas-
es, MRI may be a useful tool for a definite diagnosis and also to 
confirm successful reduction.

To our knowledge, this is the first case report of spontaneous 

reduction confirmed by follow-up MRI after subsequent immo-
bilization of the affected arm with the splint for a few weeks due 
to unsuccessful manual reduction of atypical pulled elbow. The 
aim of this case report is to present an atypical pulled elbow case 
with immobilization and a splint for several weeks after an un-
successful manual reduction, in which spontaneous reduction of 
the entrapped annular ligament was confirmed on follow-up 
MRI.

CASE REPORT

A 39-month-old child came to the emergency room of our 
hospital after he started to feel pain on the right forearm after he 
fell down on the trampoline. The child held the forearm in ex-
tension with full pronation and complained pain during supina-
tion and pronation on the physical examinations. There was no 
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Pulled elbow is a common childhood injury, most frequently in under fives is usually 
caused by pulling on the child’s arm or the forearm of a resisting child. It causes 
subluxation of the head of radius from its encirclement by annular ligament. There 
are circumstances in which the clinical history is unknown or atypical and reduction 
of the entrapped annular ligament is not successful. In such cases, MRI may be use-
ful to make a definite diagnosis and confirm successful reduction. To our knowl-
edge, there has been no reported case in which spontaneous reduction was con-
firmed by follow-up MRI after subsequent immobilization of the affected arm with 
the splint due to unsuccessful manual reduction of atypical pulled elbow. Here we 
report such a case and review literatures with regard to pulled elbow.
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weeks after the symptoms subsided and spontaneous reduction 
of the ligament was found at this point (Fig. 2). 

DISCUSSION

Pulled elbow is one of the most common traumatic elbow in-
juries in children under the age of 5 years. The infrequency of 
pulled elbow in children over the age of 5 is explained by rela-
tively strong attachment of the annular ligament to the perioste-
um of the radial neck in Salter and Zaltz (3) anatomic investiga-
tions in 12 child cadavers. 

Generally, the patient with pulled elbow presents an unwill-
ingness to use the affected arm and the patient holds it limply at 
the side without deformity. With this characteristic clinical pre-
sentation, a typical history of abrupt longitudinal traction on the 
extended arm is sufficient for diagnosis in most cases. 

However, there may be no characteristic history. This is often 

joint swelling, bruising, warmth, or erythema. No elbow frac-
ture was identified on plain radiographs. Despite the absence of 
characteristic clinical history, nursemaid’s reduction maneuver 
was performed several times under suspicion of pulled elbow 
based on clinical presentation and physical examinations. Subse-
quently, arm pain wasn’t improved at all and an MRI was per-
formed to assess other possible causes such as soft tissue, bone, 
and epiphysis injuries (Fig. 1). On the MR images, a displaced 
annular ligament in the right radiocapitellar joint combined with 
mild, edematous change of periarticular soft tissue was demon-
strated without any abnormality of bony alignment of the arm. 
His right elbow was the splinted because severe pain was caused 
by repetition of unsuccessful manual reduction and the complete 
reduction could not be achieved, possibly due to periarticular 
soft tissue swelling and joint effusion. The pain had subsided and 
disappeared 3 weeks after the onset during the regular outpatient 
follow-up period. A follow-up MR imaging scan was taken 7 
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Fig. 1. Coronal (A) and sagittal images (B) of T2-weighted turbo 
spin-echo with fat saturation show an entrapped annular ligament 
into the elbow joint of the right arm (arrow) and increased signal in-
tensity of periarticular soft tissue (empty arrow).

Fig. 2. Coronal (A) and sagittal (B) images of T2-weighted turbo 
spin-echo obtained 7 weeks after the symptoms subsided, show re-
duction of the annular ligament (arrow). 
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On the other hand, in the case of atypical pulled elbow in our 
hospital, we decided to immobilize the affected arm after failure 
of several trials of manual reduction and observe clinical symp-
toms through regular follow-up. The symptoms gradually im-
proved and eventually disappeared within 3 weeks. The patient 
underwent MR imaging to confirm successful reduction of the 
entrapped annular ligament even though symptoms subsided. As 
a result, the follow-up MR imaging showed reduction of the en-
trapped annular ligament and no periarticular soft tissue edema. 

To our knowledge, there has been no reported case in which 
spontaneous reduction was confirmed by follow-up MRI after 
subsequent immobilization of the affected arm with the splint 
due to unsuccessful manual reduction of atypical pulled elbow. 
The reason for unsuccessful reduction is not clear; it was possi-
bly due to local soft tissue swelling or small hemorrhage in the 
region of the annular ligament (10). 

As seen in our case of atypical pulled elbow (entrapped annu-
lar ligament) combined with only mild edematous change of 
periarticular soft tissue and no abnormality of bony alignment 
of the elbow, if the several trials of manual reduction are not 
successful, an excellent, stress-free treatment option might be to 
splint the elbow in a flexed and supinated position with subse-
quent follow-up.

In summary, spontaneous reduction of entrapped annular lig-
ament by immobilization in an atypical pulled elbow patient 
with persistent symptoms after repeated trials of manual reduc-
tion was confirmed on MRI. 
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because the event was not witnessed. For this atypical case, ra-
diographs should be preceed manual reduction since elbow 
fractures, such as supracondylar humerus fracture, might be 
misdiagnosed as pulled elbow (4, 5). If all types of elbow frac-
tures are excluded, imaging studies such as MR may be helpful 
for diagnosis in atypical pulled elbow cases (6). Since the result 
of ultrasound for diagnosis depends most significantly on the 
operator, ultrasonography is difficult to standardize (7).

There are two standard methods of closed reductions for the 
treatment, which are supination and flexion or forced pronation 
of the affected arm (1, 8-10). According to a randomized clinical 
trial by Bek et al. (9), the hyperpronation maneuver was more 
efficient at the first reduction attempt, easier for physicians, and 
less painful for the patient even though final reduction rates 
were statistically similar. A click can be palpable, and sometimes 
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fected arm a short period after the reduction maneuver. On the 
other hand, if there is no improvement of the symptoms even 
after the maneuver, immobilization with a sling or forearm cast 
for 1 week may be needed (8). And then the clinician should re-
check the symptoms of the child. 

Rarely, open reduction is required due to unsuccessful closed 
manipulation when the ligament escapes from the widest part 
of radial head (3, 8, 11). Delayed diagnosis also might prevent 
successful closed reduction (11). 

Pulled elbow can recur within one week after treatment. Cas-
es of early recurrence might be attributed to inadequate or in-
complete reductions. One study showed a decrease in the recur-
rance rate after reduction and splint application with a flexed 
and supinated position (12). 

Recently, Richardson et al. (6) reported an atypical pulled el-
bow case in which MRI was used to determine both the diagno-
sis of annular ligament entrapment and confirmation of success-
ful reduction. When the patient came to visit the hospital with 
symptoms, clinicians tried to reduce the entrapped annular liga-
ment under suspicion of pulled elbow. However the symptoms 
of the patients persisted. Then an MRI was performed and an 
entrapped annular ligament with normal bony alignment was 
confirmed. A more forceful reduction was attempted and suc-
cessful with confirmed reduction of annular ligament by imme-
diate follow-up MRI.
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박경민1 · 김태은1 · 조영호2 · 이재혁3 

요골두 아탈구(pulled elbow, nursemaid’s elbow)는 저항하는 아이의 팔을 잡아 당기는 것에 의해 주로 발생하는 5세 미

만의 소아에게 흔하게 발생하는 부상이다. 이러한 기전으로 윤상인대로부터 요골두의 아탈구가 발생한다. 요골두 아탈구 

환자에서 병력을 잘 모르거나, 병력이 전형적이지 않으면서 도수정복이 성공적이지 않은 경우가 종종 있다. 이러한 경우에 

MRI가 정확한 진단과 성공적인 정복을 확인하는 데 있어 유용하다. 비전형적인 요골두 아탈구(atypical pulled elbow)에서 

도수정복이 되지 않아 splint로 환측 팔을 고정한 뒤 추적관찰하여 MRI로 자발적인 정복을 확인한 보고는 지금까지 없었

다. 이러한 증례를 보고하고 요골두 아탈구와 관련된 문헌 고찰을 하고자 한다.
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