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Divergent Dislocation of The Elbow in An 11-Year-Old Child

Ahmadreza Afshar MD™*

In this report divergent dislocation of the elbow in an 11-year-old boy and its outcome is
presented. His right upper limb was trapped in a water irrigation machine and sustained an
extreme pronation thrust through the hyperextended elbow. He had also suffered from a segmental
fracture of both bones of the forearm and a fracture of the humerus. The median and ulnar nerves
were functionless at his presentation. Considering the 16 cases described in the literature,
different types of divergent dislocation of the elbow and the plausible mechanisms in producing

this type of injury are reviewed.
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Introduction

n divergent dislocation of the elbow not

only the elbow is dislocated, but also the

connections between the proximal radius
and ulna are disrupted. Delee is credited for the
first radiologically verified case of transverse
dislocation of the elbow in a six-year-old patient.!
This very rare injury occurs predominantly in
children. The author could find only 16 cases in the
English literature describing the lesion in children.?
=12 There are varying views about the etiology and
classification of this injury. In this report a case of
divergent dislocation of the elbow and its outcome
is presented.

Case Report

The patient was an 11-year-old boy whose right
upper limb was trapped in the belt of a water
irrigation machine. His limb sustained an extreme
pronation thrust through the hyperextended elbow.
On physical examination, the patient had a
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swollen, widened elbow, and deformed forearm.
Crepitus was noted in his arm, indicating that the
humerus was also fractured. There was no vascular
insufficiency, but the median and ulnar nerves
were functionless. There was no laceration but
there were skin abrasions on his forearm and arm.
The radial head was palpable lateral to the distal
humerus. Plain radiograph revealed a segmental
fracture of both bones of the forearm, a medio-
lateral (transverse) divergent elbow dislocation
(Figure 1), and a fracture of the humerus
(Figure 2). The radial head was lodged lateral and
the olecranon was displaced posteromedial in
relation to the distal humerus. The patient was
taken to the operating theater and the humerus and
the forearm fractures were fixed with open
reduction and internal fixation using plates and
screws. Then the elbow dislocation was addressed.
The ulnohumeral and the radiohumeral joints were
reduced easily with traction and then the radioulnar
joint was reduced with squeezing the bones
together. The limb was immobilized in a long arm
slab, elbow in 90 degree flexion, and the forearm
in supination. The slab was removed after three
weeks, and physical therapy was then started. After
three months the median and ulnar nerves
recovered completely, indicating that their lesions
were neuropraxia. After a one-year follow-up, the
forearm rotation was limited to 20 degrees
supination and 10 degrees pronation. The elbow’s
range of motion was from 30 to 120 degrees
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Figure 1. Anteroposterior and lateral views of the right elbow and forearm showing mediolateral divergent
dislocation of the elbow and segmental fracture of the both bones of the forearm.

flexion. It seems that further follow-up will not
change the clinical picture of the patient.

Discussion

Divergent dislocation of the elbow is a rare
subtype of elbow dislocation, which includes not
only the disruption of all three joints comprising
the elbow; the radiohumeral, ulnohumeral, and
proximal radioulnar joints,® but also there must be
a lesion to the annular ligament and the
interosseous membrane of the forearm.® The injury
predominantly occurs in children after a trauma.?
12 Natural joint laxity is a predisposing factor in
producing this type of injury in children.?

This injury has been classically classified into
two types: the anteroposterior, and the mediolateral
or transverse dislocations.’® Altuntas et al believe
that there is only one type of divergent dislocation
of the elbow, which is a posterior divergent
dislocation.? This difference of opinion about the

Figure 2. Fracture of the right humerus.
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classification derives from the fact that radiologic
evaluation is difficult and standard anteroposterior
or lateral view radiographs may not be fully
informative in evaluating the injury. Studies on
cadavers have tried to simulate the injury and its
radiographic  presentation, but with various
results.” *?

The mechanism producing this injury is still
unsettled. It has been speculated that a strong
proximally directed force is applied parallel to the
long axis of the forearm and by the wedge of distal
humerus that disrupts the annular ligament and
interosseous membrane so that the divergence of
the proximal radius and ulna occurs.” ** 3
Dislocation of the radial head can also be produced
by a rotational (pronation) force.® ® Cadaver
studies demonstrated that radial head dislocation
can be produced by forced pronation of the
forearm after the medial collateral ligament has
been cut. Thus, with the forearm in forced
pronation, the humerus is forced distally,
separating the radius and ulna.**

Therefore, an axial thrust and a pronation force
are involved in producing this injury, the priority
and predominance of each of these forces can
produce different divergent types.

Table 1 shows the summary of the literature
review. As it is evident there are some
discrepancies in the position of the radial head on
physical examination, the authors’ radiographic
impressions, and the type of divergence described
by the authors.

Reviewing the cases in the literature, it seems
that the divergent dislocation of the elbow has
different types according to the lodged position of
radial head at the initial presentation, i.e.: 1)
posterior divergence, 2) transverse (mediolateral)



Table 1. Summary of the literature review.

A. Afshar

Type of the
No. of  Position of radial head on Authors’ radiographic divergence
Author Year . L - - .
cases physical examination impressions described by
the authors
Del eet 1981 1 Posterior Transverse divergent dislocation of Transverse
the elbow
, 1- Was not mentioned g[bo\?vlvergent dislocation - of - the 1-Transverse
Carey 1984 2 . 2- Convergent (translocation of the
2- Was not mentioned radius and ulna) 2-Convergent
1- Dorsoradial 1- Transverse divergent dislocation  1-Transverse
3 of the elbow
Andersen 1985 2 . . .
. 2- Transverse divergent dislocation  2- Transverse
2-Was not mentioned of the elbow
McAuliffe’ 1988 1 Was not mentioned Transverse divergent dislocation of Transverse
the elbow
Sovio®® 1986 1 Lateral Divergence of the radius and 0
ulna(direction was not mentioned)
Holbrook® 1988 1 Lateral rl:})(;;/ﬁqrgre}r[}toggsdl;)catlon (direction was Transverse
Disruption ~ of  the  superior d[i)sl;gecrgteiga
Hemmadi® 1991 1 Lateral radioulnar joint with posterior (the type was
dislocation of the elbow ype v
not specified)
Nakano® 1992 Lateral Transverse divergent dislocation Transverse
Vicente! 1993 Lateral Posterior dislocation of the elbow Transverse
Lateral and posterior dislocation of
Shankarappa® 1998 1 Lateral the radial head - posterior Transverse
dislocation of the ulna
Zaricznyj'? 2000 1 Lateral gir;rc]::\sirjﬁ of the elbo\svmedlolateral) Transverse
1-Posterior divergence 1-Posterior
Altuntas® 2005 3 Was not mentioned 2- Anteroposterior divergence 2- Posterior
3-Posterior divergence 3- Posterior

divergence, and 3) anteroposterior divergence.
Because most of the radiographs are oblique views,
usually giving a false impression, initial clinical
examination and detection of the radial head
position is more important for describing the type
of divergent dislocation.

This patient had a mediolateral (transverse)
divergent elbow dislocation. The radial head was
palpable lateral to the distal humerus. The
mechanism of dislocation was a severe forearm
pronation and a longitudinal thrust through the
hyperextended elbow.

In this injury, because of extensive capsular and
ligamentous injury, closed reduction could be
achieved easily but clinical suspicion should be
paid to impending compartment syndrome because
of major tearing of the interosseous membrane and
the muscles of the forearm.* > There is no report of
neurovascular injury associated with divergent
dislocation of the elbow, but this patient suffered
from median and ulnar nerves neuropraxia, which
recovered completely after three months.

Residual disability and heterotopic ossification

or calcifications have not been reported in this
injury. ~*2 But this patient had residual limitation
of forearm rotation and a restricted range of motion
in the elbow because of extensive injury to the
elbow’s and interosseous ligaments.
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