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1   |   INTRODUCTION

Medial humeral epicondyle fracture accounts for 
11%–20% of all elbow fracture in pediatric population 
with peak age of occurrence between 9 and 14 years. It is 
four times more common in boys. It is commonly associ-
ated with elbow dislocation (approximately 50%), incar-
cerated fracture fragment in elbow joint (15%–18%) and 
ulnar nerve palsy (10%–15%) in these children.1,11,14

The most common mechanism for its occurrence is 
an avulsion force resulting from a fall onto hand with the 
elbow extended in slight valgus leading to distal pull of the 
epiphysis by forearm flexors originating from it. Rarely, it 
may occur due to direct trauma to the elbow.1,14

Plain X-ray antero-posterior, lateral, and oblique views 
as well as computed tomography scan remain the imaging 
modalities for the diagnosis of this type of fracture. Based 
on displacement of fracture fragments on AP radiograph 
and the presence of concomitant elbow dislocation, me-
dial epicondyle fractures are classified by Watson Jones 
into four types: type 1: small degree of avulsion, type 2: a 
non-entrapped avulsed fragment at the level of joint, type 
3: avulsed fragment entrapped in the joint, type 4: fracture 
associated with elbow dislocation.2

Medial epicondyle fractures are mostly treated conser-
vatively, but surgery is indicated in special circumstances 
such as intra-articular incarcerated fragment, ulnar nerve 
palsy, open fracture, or significant instability. However, 
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Abstract
Medial epicondyle fracture associated with incarcerated intra-articular fragment 
and ulnar nerve palsy is uncommon and frequently missed. We report a case of 
13-year-old boy with incarcerated medial epicondyle fracture fragment in ulno-
humeral joint and ulnar nerve palsy, which was managed successfully by open 
reduction internal fixation and ulnar nerve transposition.
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there is controversy in the literature regarding the outcome 
of delayed construction of missed medial epicondyle frac-
ture with entrapped intra-articular fracture fragment.3-5

The goal of this study was to highlight the importance 
of accurate radio-clinical evaluation of a traumatized pe-
diatric elbow and to rule out the entrapped intra-articular 
fracture fragment after reduction of a dislocated elbow. 
The specific aim was to study the functional outcome of 
missed medial epicondyle fracture in a 13-year-old boy 
with entrapped intra-articular fragment with ulnar nerve 
palsy.

2   |   CASE PRESENTATION

A 13-year-old boy presented to our center with complaints 
of painless restricted range of motion of right elbow and 
loss of sensation and clawing of right ring and little fin-
ger following fall onto outstretched right dominant hand. 
He experienced the fall 2  months back and was treated 
at other center as soft tissue injury with analgesics, long 
arm cast immobilization for 2 weeks, followed by physi-
otherapy. Two months after the fracture, the child de-
veloped paresthesia and numbness over ulnar aspect of 
forearm and hand. Clinical assessment showed clawing 
of ring and little finger, wasting of hypothenar eminence 
(Figure 1A), positive Wartenberg sign, positive Froment 

test, and positive Tinel sign at the elbow. Wartenberg 
sign was elicited by asking the patient to hold all the fin-
gers of both hands adducted with metacarpophalangeal 
joint and interphalangeal joint extended, and his right 
little finger went into abduction involuntarily.6 Froment 
test was performed by asking the patient to hold a piece 
of paper pinched between his thumbs and index fingers. 
The examiner then attempted to pull the paper away from 
the patient. It was noted that in order for the patient to 
maintain his hold on the affected side, his thumb flexed 
at the interphalangeal joint.7 Tinel sign was elicited by 
gently tapping with index finger along the course of ulnar 
nerve from distal to proximal at the affected elbow, and 
the boy reported current-like sensation along the course 
of the nerve.8 These signs are suggestive of ulnar nerve 
palsy, which further confirmed the possible compression 
of ulnar nerve. Range of motion of the elbow was 30–90° 
in flexion extension axis with supination 60° and prona-
tion 50°.

Reviewing the initial radiographs (Figure 2A,B) 
showed medial epicondyle fracture with incarcerated 
intra-articular fragment. Computed tomography (CT) 
with 3D reconstruction (Figure 3) confirmed the medial 
epicondyle fracture with lodged intra-articular fragment 
(1.5  cm in diameter). After discussion with patient par-
ents, the child was planned for removal/fixation of medial 
epicondyle with ulnar nerve transposition.

F I G U R E  1   (A) Preoperative 
photograph showing clawing of ring and 
little finger with wasting of hypothenar 
eminence and (B) post-operative 
photograph showing complete resolution 
of claw hand and hypothenar wasting

(A) (B)

F I G U R E  2   Initial plain radiographs 
of the right elbow. AP (2A) and Lateral 
(2B) radiograph shows medial epicondyle 
fracture (hollow arrow) with intra-
articular incarcerated fragment (solid 
arrow) which was missed on initial 
interpretation of the radiograph

(A) (B)
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Under general anesthesia, open exploration of the 
right elbow was done by postero-medial approach. Ulnar 
nerve was identified and isolated. The incarcerated intra-
articular fragment was removed along with attached 
common flexor origin (CFO) from the elbow joint and 
anatomically reduced to its bed in the distal humerus 
and fixed by 2 K wires (Figure 4A,B). Decompression and 
anterior transposition of ulnar nerve was done (Figure 
5). Capsulo-ligamentous structures were repaired. The 
elbow was immobilized by above elbow slab in 90◦ 

flexion for 3 weeks followed by hinged elbow brace was 
applied for another 3  weeks. Early gradual active and 
passive ROM exercises were started. K wires were re-
moved after 6 weeks.

At the 3 months postoperative follow-up, the child had 
regained full range of motion and the fracture had healed 
completely. After 1-year follow-up, the child had regained 
full recovery of sensory and motor deficits and clawing of 
fingers had disappeared. Post-operative functional out-
come was assessed using Mayo Elbow Performance Score 
(MEPS). MEPS is a reliable and validated instrument for 
assessing elbow function. It has four subscales: pain, arc 
of motion, stability, and daily function. The score ranges 
from 0 (worst) to 100 (excellent).9 The child showed com-
plete resolution of pain, flexion arc of 120° (10°-130°), sta-
ble elbow to both varus and valgus stress as well as could 
perform his daily activities. Thus, his MEP score was 
graded as excellent. (MEP score 100.)

3   |   DISCUSSION

Missed medial humeral epicondyle fractures are rare 
entities, and those associated with incarcerated intra-
articular fragment and delayed ulnar nerve palsy are 
even rarer. To date, we found only a handful of pub-
lications that reports missed medial epicondyle frac-
ture with incarcerated intra-articular fragment and 
associated ulnar nerve palsy with or without concurrent 
elbow dislocation.3-5,10 We observed a similar scenario 
in our case except for the absence of concurrent elbow 
dislocation.

F I G U R E  3   CT-3D construction of right elbow joint showing 
medial epicondyle fracture with lodged intra-articular fragments

F I G U R E  4   Immediate postoperative 
Plain X-ray Antero-posterior (A) and 
lateral view (B)

(A) (B)
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The medial epicondyle fracture is challenging to diag-
nose on conventional radiograph because of appearance 
of various ossification centers in pediatric age group and 
the small fracture fragment get superimposed over distal 
humerus in the radiograh. 3,9,10,12,14.

Hence, high index of clinical suspicion is required to 
identify these cases and if doubtful additional imaging 
(CT scan) should be done.13

To date, there is no clear consensus regarding the treat-
ment of missed medial epicondyle fractures. Incarcerated 
fracture fragment and ulnar nerve palsy are absolute in-
dications for surgery.3-5 Anatomical repositioning of the 
fragment and excision of the fragment with or without 
ulnar nerve transposition remains two reported surgeries 
done in this case.1,3-5,10

All of the publications report good functional outcome 
and complete ulnar nerve recovery following surgery. Lima 
et al3 and Lotz et al10 performed anatomical repositioning 
of the fragment and anterior ulnar nerve transposition 
whereas Haflah et al5 and El-Sobky et al4 performed excision 
of the fragment without ulnar nerve transposition. Our sur-
gical strategy is similar to that performed by Lima et al and 
Lotz et al. In our patient, fragment size was sufficiently large 
(2 cm) and CFO was attached to it hence the fragment was 
vascular. Ulnar nerve was transposed anteriorly to minimize 
the risk of postoperative irritation of the nerve.

In two cases, in which excision of fragment was done, 
both child regained excellent functional outcome at 1 year 
post surgery.4,5 Whereas, the two cases, where anatomi-
cal fragment reposition and ulnar nerve transposition was 

performed, they regained excellent functional outcome at 
6 months and 3 months, respectively.3,10 This is similar to 
our case where the fracture healed and child achieved ex-
cellent outcome at 6-month follow-up.

4   |   CONCLUSIONS

The diagnosis of medial epicondyle fracture in children 
requires high index of suspicion. A thorough knowledge 
of normal pediatric elbow anatomy, diligent clinical ex-
amination, and meticulous interpretation of elbow radio-
graphs is crucial for early diagnosis. Additional imaging 
should be done in doubtful cases. Surgery is required in 
the case of incarceration of the fragment. Anatomical 
refixation of fracture fragment with ulnar nerve trans-
position yields good functional outcome despite delayed 
reconstruction.
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