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Open reduction in treatment of neglected elbow dislocation in children
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Elbow dislocation in children is uncommon condition
in children, it’s occurred in 3 to 6% of all elbow
injuries. Only case reports and small series reported
in the literature. The aim of our study is to evaluate
the outcomes of open reduction of neglected elbow
dislocation (NED) in children. A retrospective review
of 26 neglected elbow dislocation was treated by open
reduction at our institution between January 2010
and December 2018 was performed. Age, mechanism
of injury, associated fracture, manipulation by bone-
setters, infectious complications, were recorded. The
SOFCOT criteria was used to assess the stiffness of the
elbow in preoperative and in postoperative. Besides,
in postoperative we used DI SCHINO Criteria to
assess useful ROM and subjective criteria to evaluate
pain and performance of daily activity. A total of 26
patients with a mean age of 10 years ranging from 5 to
14 years, were identified and followed for a median of
4 years postoperatively. The median duration before
presentation was S months ranges from 22 days to
5 years. All patients except one were manipulated
by bonesetters with massage and manipulation. The
dislocation was postero-lateral in 15 cases (58%). 17
patients (65%) have associated fracture. 17 patients
went for internal approach, 5 posterior approach,
and 4 with combined internal and external approach.
Reduction of the ulnar humeral joint was assisted with
a lengthening of the triceps with a Speed V-Y muscle
plasty in 13 patients. According to SOFCOT criteria
at the last follow-up we obtained 15(58%) of minim
and moderate elbow stiffness, and according to DI-
SCHINO criteria at the last follow-up, 7(27 %) has a
very good result, 7(27%) has a good result. The open
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reduction and the early rehabilitation remain the
key stone of treatment of NED in children regardless
the chronicity of the injury. Prevention remains the
best way to improve the prognosis of neglected elbow
dislocations.
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INTRODUCTION

Elbow dislocation in children is an uncommon
condition in children, it’s occurred in 3 to 6% of all
elbow injuries (1-4). It’s considered neglected when
it has been left unreduced for more than 3 weeks
(3-8). It’s frequent in developing countries because
of poverty and ignorance (9), and the majority of
patients are manipulated by bonesetter with massage
and manipulation making the elbow stiffness worse.
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Most elbow dislocations are posterior but can be
posterolateral or anterior (9,7/0). The type of elbow
dislocation is determined by the presence or not of
associated fracture; it’s called simple when there
is no fracture, and complex dislocation when there
is (11,12). Several techniques have been described
to reduce elbow neglected dislocation, from the
closed reduction under general anesthesia, to open
reduction with ligaments reconstruction, or hinged
external fixator (72). Our study aims to evaluate the
outcomes of open reduction of neglected elbow
dislocation (NED) in children.

PATIENTS AND METHODS

A total of 26 patients were referred to our
institution for NED between January 2010 and
December 2018. We included patients with NED
> 3 weeks and with a minimum of 6 months of
follow-up, we excluded patients with congenital
elbow dislocation and those who have been lost
of follow-up. There were 17 boys and 9 girls. the
left side was involved in 19 patients. There was
no case of bilateral dislocation. All patients except
one were manipulated by bonesetters with massage
and manipulation. One patient was unsuccessfully
treated in another institution 2 years ago, and was
lost to follow up, was presented to our institution
for stiffness of the elbow and restriction of range of
motion (ROM).

The surgery was performed under general anes-
thesia with a pneumatic tourniquet in the arm. 17
patients went for internal approach, 5 for posterior
approach, and 4 for a combined internal and lateral
approach. The ulnar nerve is identified, released,
and protected by gentle traction with a surgical loop.
The heterotopic ossification and the fibrous tissue
are carefully excised to avoid cartilage damage.
The collateral ligaments, anterior capsule, and
sometimes when needed the posterior capsule are
gently released. Reduction of the ulnar humeral joint
was assisted with a lengthening of the triceps with a
Speed V-Y muscleplasty in 13 patients, and excision
of the radial head in 2 patients. Stabilization with
Kirschner wires was needed in 15 patients, with
Trans-olecranon Kirschner wire in 13 patients and
radio-capitellar joints in 2 patients. Repair of the
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collateral ligaments was performed in 16 patients.
Reduction and osteosynthesis were performed when
a fracture was associated. Interscalene brachial
plexus block with a continuous catheter insertion
system was performed in a patient without elbow
fixation to begin early physiotherapy. The wound
was closed in layers over a suction drain which was
kept for 24 hours.

The elbow is kept in a posterior above-elbow
plaster of Paris lab for 3 weeks, then the plaster
and the k-wire are removed except in the case of
associated fracture. Active range of motion in
flexion and extension was commenced the next day
after surgery in patients without fixation, 3 weeks
postoperatively in patients with fixation of the
elbow, and at 6 weeks in patients with associated
fractures. Figures 1-2 below show preoperative,
postoperative plain radiographs, and postoperative
clinical photographs of one of the patients.

Patients were followed up clinically and radio-
logically at 3weeks, 3 months, 6 months, 12 months,
and every year after. The SOFCOT (13) criteria

\

Figure 1. — Lateral and Anterposterior radiograph
in preoperative

Figure 2. — Lateral and Antero-posterior radiograph
in postoperative
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were used to assess the stiffness of the elbow in
preoperative and in postoperative. These criteria are
based on the ROM of the elbow, minimal stiffness
ROM >90°, moderate stiffness when ROM between
61°1t090°, severe stiffness when ROM between 31°-
60°, and very severe when ROM is < 30°. Besides,
in postoperative we used DI SCHINO (14) Criteria
to assess useful ROM and subjective criteria to
evaluate pain and performance of the daily activity.

RESULTS

The mean age was 10 years ranging from 5 to
14 years. There were 17(65%) boys, with a male
to female ratio of 2:1. All the patients were right-
handed and the majority 19 (73%) of the luxation
occurred in the non-dominant elbow. The common
injury mode was a fall from the height in 21 (81%)
of cases. The median duration, before presentation,
was 5 months, ranging from 22 days to 5 years, and
16 (62%) presented before 3 months. Stiffness of
the elbow was the motif of consultation in all cases.
At the presentation. All the patients had a disturbed
Nelaton triangle, and a widened joint when a lateral
condyle fracture is associated, and 11 (42.3%) had
a blocked elbow in extension. The mean follow-
up was 4 years, ranging from 6 months to 9 years.
Baseline patients’ characteristics are summarized in
Table I.

The Dislocation was postero-lateral in 15
(58%) of cases and posterior in 11 (42%) of cases.
The elbow dislocation was simple in 9 (35%)
patients and complex in 17 (65%) patients with
10 medial epicondylar fractures, 6 lateral condylar
fractures, and 1 radial fracture. The postoperative
complications recorded 4 cases of heterotopic
calcifications. There was no case of instability or
recurrence.

According to SOFCOT (13) criteria, at the last
follow-up, we obtained 15(58%) of minim and
moderate elbow stiffness. And according to DI-
SCHINO (14) criteria at the last follow-up, 7 (27 %)
have a very good result, 7 (27%) have a good result,
10 (38%) have a fair result, and 2 (8%) have a poor
result. The very good and good results were obtained
in patients with a duration of symptoms less than
3 months. Table II compares the results before and

after surgery. Table III presents subjective results
after surgery.

Table I. — Demographic characteristics of the patients

Demographic characteristics of the| Number of patients
patients:

Age 10 years (4-14 years)
Gender:

Male 17
Female 9
Side:

Right 7
Left 19
Duration of symptoms:

< 3 months 16
>3 and < 6 months 6
> 6month 4
Origin:

Urban 5
Rural 21
Mode of injury:

Fall from height 21
Road traffic injury 1
Sport accident 4
Type of dislocation:

Simple 9
Complex 17

Table II. — Result according to SOFCOT criteria
before and after surgery

SOFCOT Criteria Preoperative Postoperative
Minimal stiffness 0 8
Moderate stiffness 2 7
Severe stiffness 7 7
Very severe stiffness 17 4

Table III. — Subjective results after surgery

Subjective criteria Frequency
Pain:

No pain 23
After effort 2
Chronic 1
Feeding oneself 2
Putting shirt 3
Sportive activity 4
Writing 1
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DISCUSSION

Treatment of neglected elbow dislocation in
children is a challenge for every pediatric surgeon.
It’s a common condition in developing countries
due to several factors as poverty, ignorance, health
system inaccessibility, and finally the expensive
cost of treatment for parents. The majority of the
patients consult bonesetters, who manipulate the
elbow with massage and traction, aggravating
the elbow stiffness, and delaying consultation in
adequate hospital structures.

Elbow dislocation is considered neglected when
it’s leftunreduced for more than 3 weeks (5-8). During
this period, several phenomena occur, starting
from the second week after dislocation making the
closed reduction difficult, and impossible in the
third week. These phenomena are characterized by
a retraction of the triceps, collateral ligaments and
the capsule, heterotopic ossification, and extensive
articular fibrosis. The anterior and posterior capsule
retraction is responsible for the elbow stiffness (15).
The stiffness of the elbow leads to a restriction of
the range of motion (ROM), with a fixed arm which
affects the practice of daily activities especially in
children, it may deteriorate their self-esteem.

The goal of treatment is to obtain an anatomic
reduction and stable elbow to restore a functional
ROM of the elbow. The indication of treatment in
children with NED is not consensual, it depends
on the age of the patient, chronicity, and ROM at
presentation. In patients with satisfactory ROM, even
with an elbow dislocation, some authors preferred
abstention (76-18). In addition to the current study,
various studies surrounding the pediatric population
have reported satisfying functional outcomes, even
in patients with above 3 months NED. Irianto et al
(19) have reported a ROM greater or equal to 70°
in all patients treated for NED of beyond 3months,
by open reduction. Attaraf et al (20) have reported
very good and good results in 18 patients treated
with open reduction. In our study, 10/26 have NED
for more than 3 months, and 80% (8/10) have
a good ROM at the last follow-up. Based on our
results and the others series, the open reduction is
the best option for treatment of the NED in children
regardless of the chronicity of the injury.
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Several techniques have been described to achieve
a stable and painless elbow with a functional ROM.
A hinged elbow distraction device was proposed
for 6-8 weeks especially in children, but it was
not advocated anymore because of the high failure
outcome (2/). The lengthening of the triceps through
a posterior approach, as described by Speed (22,
improves the ROM. On the other hand, it provokes
a weakness of the triceps, delays physiotherapy,
and increases post-surgical pain (23). Recent tech-
niques have been described by Anderson et al. (23)
to length the triceps without VY muscle plasty.
Rather by the repeated piercing of the percutaneous
tendon with an 18 G needle, in only patients with
simple dislocation. Different approaches can be
used to reduce the elbow, posterior, internal, lateral,
or combined internal and lateral approach. It all
depends on the surgeon’s preferences.

Until the moment, there is no clear consensus
about the need for reconstruction of elbow ligaments
to maintain stability. Advocates of ligaments recon-
struction suggest that the non-reconstruction of
the collateral ligaments can cause an elbow in-
stability, once the ROM is restored (24). Critics of
ligaments reconstruction, however, claim that the
non-anatomic potential ligaments reconstruction
could restrict the ROM and can subject the articular
surfaces to increased pressure and development
of arthritis (7,8). To avoid the non-isometric liga-
ments reconstruction, Aminata et al (25) has de-
scribed a “box loop” ligament reconstruction in
NED with excellent results. Besides that, some
authors suggest using a hinged external fixator after
open reduction to provide more stability and to
commence early physiotherapy (79,23,26,27). In our
series, the ligaments reconstruction was performed
in 16 patients to provides more stability when the
elbow appears unstable in intraoperative. None
of our patients developed elbow instability or had
recurrent elbow dislocation.

Conflicting views have been expressed about
performing ulnar nerve transposition or not, the
overall emphasis should be on careful dissection
and avoid incarcerating it within the joints with
reduction maneuver. In our series, we didn’t perform
any transposition of the ulnar nerve and no case of
nerve palsy was noted.
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In the current study, the perioperative complica-
tions noted were 4 cases of heterotopic calcifications
which did not influence the ROM in any patient, and
it was managed by physical therapy.

Until the moment, there is no clear consensus
about the postoperative protocol. Most authors
prefer immobilization between 10 to 21 days (18-
20,28), to maintain reduction, avoid more triceps
contraction, and commence early rehabilitation.
Early rehabilitation was associated with good out-
comes, and most authors recommend it (20,29,30).

Our findings are consistent with those of other
studies of NED in children which obtained good
results with open reduction regardless of the
duration of the symptoms (79,20). However, as
reported by many authors, the complex NED is
associated with poor outcomes (7,20). This study
has several limitations. First, due to its retrospective
design, surgery performed by different surgeons,
small sample size, heterogeneous techniques, lack
of control group. However, this is the largest series
of NED in children treated by open reduction.

The treatment of NED in children remains
a challenge for every pediatric surgeon, due to
apparent conflicting goals of restoring functional
ROM and maintaining elbow’s stability with the
minimum soft tissue injuries. The early diagnosis
of elbow dislocation by careful analysis of the
X-ray is the best guarantee of good outcomes. The
open reduction and the early rehabilitation remain
the keystone of treatment of NED in children
regardless of the chronicity of the injury. Finally,
prevention remains the best way to improve the
prognosis of neglected elbow dislocations. It must
rest on two main pillars. The first is the fight against
traditional treatment. And the second pillar of this
prevention is improving the supply of care, in terms
of affordability for the poor, as well as the speed
and quality of treatment for acute dislocations of the
elbow.
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