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Summary

Objective. To present the clinical and functional results of medial epicondylar fractures in 
24 surgically-treated children with long-term follow-up.
Methods. We retrospectively reviewed 24 cases of displaced medial epicondylar fracture 
surgically treated between January 2013 and December 2016. Demographical character-
istics of patients were recorded and analyzed along with radiographical images. Patients 
underwent clinical evaluation and were asked to answer to the Quick DASH test to assess 
long term functional outcome.
Results. Mean follow-up was 4.8 years. Complete range of movement of the elbow was 
restored in all cases except for 4 cases of extension lag inferior to 30° and 2 cases of slightly 
reduced pronation. Valgus deformity of the elbow inferior to 15° was observed in 3 patients. 
Mean Quick DASH score was 15.1.
Conclusions. Even if the treatment guidelines of displaced medial epicondyle fractures 
are still debated, our study demonstrates satisfying functional results in the long term after 
surgical treatment, without major complications. In addition, surgery allows anatomic re-
duction of the fracture, preventing fibrous nonunion.
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Introduction

Medial epicondyle fractures are the third most common elbow lesion in children 
after supracondylar and lateral condyle fractures 1. Up to 60% of cases are associat-
ed with elbow dislocation 2. The medial epicondyle is an extra-articular apophysis 
which is the site of insertion of the pronator-flexor muscular mass and the medial 
collateral ligament complex of the elbow. Its nucleus of ossification appears at 
about 5 years in females and 7 years in males and is the last to fuse between 15 and 
18 years. Two main traumatic mechanisms have been described. The first implies a 
direct blow on the medial aspect of the elbow resulting in a fragmented medial ep-
icondyle. However, the most widely accepted is an avulsion mechanism produced 
by a valgus stress on the extended elbow 3. Nonoperative treatment represents the 
first choice in case of nondisplaced or minimally displaced fractures. Nevertheless, 
the degree of displacement beyond which surgical treatment is indicated has not yet 
been defined. On the other hand, surgical intervention represents an absolute indi-
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cation in case of incarcerated epicondylar fragment and open 
fractures. Ulnar nerve entrapment, gross elbow instability, and 
fractures in high-demanding patients are considered relative 
indications 2.
The purpose of this paper is to present the results of open re-
duction and fixation of displaced medial epicondylar fractures 
in 24 patients associated with a literature review on the subject. 

Materials and methods

This retrospective study reviewed 42 patients who were di-
agnosed with a medial epicondylar fracture between January 
2013 and December 2016 in the Orthopedic and Traumatology 
Unit of the Scientific Institute G. Gaslini in Genoa. Sixteen 
fractures with a fragment displacement inferior to 5 mm were 
considered nondisplaced and excluded. The other 26 patients 
with a displacement superior to 5 mm were categorized as 
displaced medial epicondylar fracture. Twenty-four of these 
were included in the study, while two patients were lost to fol-
low-up. Clinical data and radiographical images of each patient 
were retrieved. In particular, patient age, side and traumatic 
mechanism of the fracture, time and type of surgical interven-
tion, postoperative complications were registered and analyz-
ed. Pre- and postoperative radiographical images were evalu-
ated in terms of degree of displacement and association with 
other bone lesions. All patients underwent clinical evaluation. 
Elbow stability, articular range of movement, and upper limb 
axis were assessed and compared to the healthy side. Quick 
Dash test was administered in order to estimate functional out-
come. The score ranges from 11 (least disability) to 55 points 
(most disability). Written informed consent was obtained from 
adult patients or, in case of minor patients, from the parents or 
the legal guardians.

Results

Twenty-four patients were included in the study. There were 
15 females and 9 males with a mean age of 11.6 years (range 
9-13) at the time of the fracture. Mean follow-up was 4.8 years 
(range 4-6.1). As for the side, 11 patients injured their left el-
bow and 13 patients the right elbow. The dominant upper limb 
was involved in 9 cases. The trauma was sport related in 15 
cases, while the other patients reported the fracture after an ac-
cidental fall. In one case there was a concomitant nondisplaced 
radial head fracture and in one case an elbow dislocation. The 
mean degree of displacement measured on X-rays was 6.8 mm 
(range 5.3-7.4). Mean time from admission to surgery was 1.5 
days (range 0-4). A closed reduction was obtained in 6 cases, 
while in 18 patients a medial approach to the elbow was per-
formed. Osteosynthesis was obtained by means of Kirschner 
wires or screws. Kirschner wires were removed at one month 
after surgery. All fractures were radiographically and clinically 

healed in 3 months. No major postoperative complication oc-
curred except for one case of tingling in the areas innervated by 
the ulnar nerve, which spontaneously remitted after 2 years. In 
terms of clinical results, normal elbow range of movement was 
restored in all cases except for 4 cases of extension lag inferior 
to 30° and 2 cases of slightly reduced pronation (reduction of 
5°). In 3 cases a valgus deformity of the elbow was observed 
compared to the uninjured side (8°, 10° and 10°). No cases of 
elbow instability were found. Mean Quick DASH score was 
15.1 (range 11-31). Full activity of the elbow was restored in 
all cases.

Discussion

Treatment of displaced medial epicondyle fracture in children 
is still debated. Although there is a large amount of literature 
on the subject, the amount of displacement that marks the limit 
between surgical and conservative treatment has not yet been 
defined. Some authors consider surgical intervention for dis-
placements just superior to 2 mm  4, while others prefer con-
servative treatment until 10 mm of displacement 5. Moreover, 
the common practice of measuring displacement on elbow 
standard radiographs presents low intraobserver and inter-
observer agreement, as demonstrated by Pappas et al. 6. As a 
consequence, the use of fragment displacement as a criterion 
for choosing treatment strategy appears unreliable. One of the 
main concerns after a medial epicondylar fracture is the devel-
opment of elbow instability, as this is the site of insertion of 
the medial collateral ligament of the elbow. It has been demon-
strated that nonoperative treatment leads to fibrous non-union 
of the epicondylar fragment in about 90% of cases. The real 
effect of medial epicondyle nonunion on elbow stability is al-
so debated. Some studies demonstrated that, despite the high 
prevalence of nonunion after conservative treatment, patients 
present good functional and clinical results without pain or 
instability  7. On the other hand, some authors have reported 
cases of painful nonunion and functional impairment after cast 
immobilization  8. According to Shukla et al., medial epicon-
dylar nonunion could be cause of valgus instability, especially 
in high demanding patients like gymnasts and throwing ath-
letes 9,10. Advocates of operative treatment sustain that surgical 
treatment of displaced fractures has the advantage to allow an 
anatomic reduction, guaranteeing a high union rate and pre-
venting elbow instability 11. Obviously, operative treatment im-
plies all the risks of surgical intervention. 
In our study, operative treatment was adopted in 24 cases of 
medial epicondylar fracture with displacement superior to 
5 mm, after carefully explaining to parents the advantages and 
disadvantages of both nonoperative and operative treatment. 
Our results show satisfying long term clinical and functional 
outcomes, without major complications. Slight valgus deform-
ity (inferior to 10°) was found in 3 patients, but in the absence 
of instability or pain. All patients had a complete radiograph-
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ical fracture consolidation in 3 months and, after a mean fol-
low-up of 4.8 years, demonstrated a full functional recovery, as 
demonstrated by the mean Quick DASH score 12. 

Conclusions 

The treatment for displaced medial epicondyle is still contro-
versial. In our study, surgical treatment was an effective and 
safe therapeutic option even in the long term, reducing the risk 
of developing fibrous nonunion and elbow instability.
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