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Good functional recovery after bilateral elbow dislocation
associated with bilateral distal radius and ulna fractures
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1 | INTRODUCTION

The elbow is considered to be one of the most stable joints
in the human body. Nevertheless, unilateral elbow dislo-
cations are the second most common major joint dislo-
cation, with a reported incidence of 5.21 dislocations per
100.000 people/year in the US population.! Contrarily,
bilateral elbow dislocation (BED) is an extremely rare in-
jury with only 20 reported cases.”*° The above-mentioned
includes 11 bilateral elbow dislocations associated with a
skeletal injury, none of which describe associated bilateral
fracture of the distal forearm. Complications after uni-
lateral elbow dislocation are common and include resid-
ual pain, chronic stiffness, heterotopic ossifications, and
functional instability, which can enhance early arthrosis
and lead to permanent incapacity to work.*"** Due to the
limited information regarding complex bilateral injuries
of the upper extremity, its optimal therapy, complications,
and outcomes remain unclear. We present an illustra-
tive case of a patient who sustained BED associated with
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Bilateral elbow dislocation associated with bilateral distal forearm fractures is
extremely rare, therefore its optimal treatment, complications, and outcomes re-
main unclear. We present an illustrative case with a 2-year follow up of a patient
who sustained a complex injury of the upper extremity and underwent combined
surgical and conservative treatment.

bilateral elbow dislocation, bilateral radius and ulna fracture, ligament reconstruction,
rehabilitation, treatment

bilateral forearm fractures. After combined conservative
and surgical treatment at 2-year follow-up, the patient has
recovered uneventfully and fully returned to his working
and recreational activities.

2 | CASE PRESENTATION

A 39-year-old fit and otherwise healthy male soldier
was admitted to the emergency department after a fall
from a 3-meter height, predominantly landing to the
outstretched hands and lower back. Clinical examina-
tion revealed bilateral elbow and distal forearm deform-
ity with a small wound (Gustilo-Anderson type I) on
the ulnar side of the right radiocarpal joint. The neuro-
vascular status of both arms was unremarkable. Initial
radiographs showed bilateral elbow dislocations with
associated right lateral epicondyle avulsion fracture and
bilateral impacted comminuted fractures of distal radius
and ulna (Figure 1).
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FIGURE 1
at the emergency department showing bilateral elbow dislocations

Initial radiographs in the atypical position taken

(white arrows) with associated right lateral epicondyle avulsion
fracture (white triangle) and bilateral impacted comminuted
fractures of distal radius and ulna (white stars)

The injuries were treated in two stages. In the first
stage, under general anesthesia and using the image in-
tensifier, a closed reduction of both elbows and distal
forearms was performed, followed by proper wound care
and antibiotic prophylaxis. The left elbow showed only
valgus stress instability, so posterior elbow splint in 90°
flexion with a forearm in the neutral rotation was applied.
Contrarily, the right elbow showed multidirectional in-
stability and its congruency was retained by temporarily
ulnohumeral transfixation with a titanium Kirschner wire
and the above-elbow cast with a forearm in the neutral
rotation. Proper bilateral post-reduction position of both
distal radius and ulna was retained with Kirschner wires
and a cast with “window” at a wound location.

After closed reduction and immobilization of both el-
bows, the CT and MRI were obtained, which revealed fur-
ther injuries. On the left elbow, an avulsion of the lateral
epicondylar origin of the lateral collateral ligament (LCL)
and a partially ruptured medial collateral ligament (MCL)
were verified. On the right elbow, complete ruptures of

both collateral ligaments and completely ruptured joint
capsule were accompanied to a nondisplaced radial head
fracture (Figures 2 and 3).

In the second stage, a day after the injury, a definitive
surgical stabilization of multi-directionally unstable right
elbow was performed. Under general anesthesia, the right
elbow was approached through Kocher interval. A com-
plete rupture of the LCL complex and the rupture of the
joint capsule was verified. A radial head was fractured
on its lateral side in supination. The fragment was small
(<25% of the radial head) and comminuted and therefore
unable to fixate so it was evacuated. Ligamentous recon-
struction was done using three 2.4 mm X 7.5 mm suture an-
chors (FASTak Arthrex) and non-absorbable sutures. The
humeral anchor was positioned on the lateral epicondyle
to the “footprint” of the lateral ulnar collateral ligament
(LUCL), while ulnar anchors were placed to the proximal
part of the supinator crest (Figure 4). LUCL, which was
avulsed at its proximal origin, was reconstructed and ad-
ditionally sutured throughout its distal origin using ulnar
anchors. The annular ligament and radial collateral liga-
ment were reconstructed with non-absorbable sutures.
Lastly, the joint capsule was plicated. Intraoperatively, the
elbow was congruent and stable throughout a full range
of motion under the image intensifier. A posterior elbow
splint in 90° flexion with a forearm in the neutral rotation
was applied (Figure 5).

The patient was discharged a week postoperatively
(post-op) with the right elbow and radiocarpal joint im-
mobilized with the above-elbow cast in 90° flexion and
forearm in neutral rotation.

The left elbow was in a hinged elbow brace which al-
lowed a full range of motion, and the left radiocarpal joint
was immobilized with below elbow cast. Indometacin
(3 x 25 mg) with gastroprotection was recommended for
5 weeks as heterotopic ossification prevention. Two weeks
post-op, a hinged brace allowing full flexion and 60° exten-
sion was applied to the right elbow with radiocarpal joint
immobilized with below elbow cast. Three-week post-op
right elbow was allowed full extension, while the left elbow
was allowed a full range of motion without any support.
Also, Kirschner wires were removed. Five-week post-op
right elbow orthosis and both below elbow casts were re-
moved which was followed by a full range of motion and
vigorous physiotherapy. The mainstay of the physical ther-
apy program was elbow range of motion and strength exer-
cises. At 2, 4, and 6 months follow-up, the patient reported
a painless range of motion and no instability problems. He
also reported restriction of supination and palmar flexion
on the right side, which improves with exercising.

Two years postoperatively, patient has bilateral painless
0°-140° flexion elbow range of motion with no restriction
of pronation/supination on the left side and restriction of
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FIGURE 2 Postreduction MSCT of
the left elbow (A, B). The white arrow
indicates an avulsion fracture of the
lateral epicondyle in the coronal (A) and
sagittal plane (B). Postreduction MSCT
of the right elbow in atypical position
(C). The white arrows indicate avulsion
fractures of both epicondyles in the
coronal plane (C). White star—Ilateral
epicondyle

FIGURE 3 Postreduction MRI of the right elbow in atypical
projections (because its congruency was retained temporarily by
ulnohumeral transfixation due to its multidirectional instability).
The fat-suppressed proton-density-weighted TSE sequence. White
arrow points to the medial collateral ligament rupture, and the
black arrow points to the intraarticular effusion (A). T1 sequence of
the same projection (B)

terminal supination on the right side. The bilateral wrist
range of motion is also painless with 50° flexion and 75°
extension on the right side and 65° flexion and 75° ex-
tension on the left side (Figure 6). Radiologically, there
are initial signs of heterotopic ossifications, although its
prophylaxis was carried out, but no signs of early arthro-
sis (Figure 7). The Disabilities of the Arm, Shoulder and
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FIGURE 4 Picture showing the intraoperative placement of
the suture anchor in the ulna. The ruptured annular ligament is
secured on the stay suture (ANL). Black star—lateral epicondyle,
ANC, anconeus muscle; EDC, extensor digitorum communis
muscle; EDU, extensor carpi ulnaris muscle

Hand (DASH) score is 0.9 for the left and 1.7 for the right
arm. The Mayo Elbow score is 100 bilaterally, and Mayo
Wrist Score is 100 for the left and 90 for the right wrist.
By the time of examination, 2 years post-op, the patient
is fully back to service and recreational activities without
any limitation (Video S1).
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FIGURE 5 Lateral (A)and
anteroposterior (B) postoperative
radiographs of the right elbow showing
concentric reduction with the surgical
hardware in place

FIGURE 6 Patient at the 2-year follow-up showing a full bilateral range of elbow and radiocarpal motion with restriction of right

supination and palmar flexion

3 | DISCUSSION

Bilateral elbow dislocation (BED) is a rare injury with
only 20 reported cases to the present moment. That in-
cludes 9 isolated BED (7 adult and 2 pediatric)*'* and
10 BED associated with a skeletal injury (7 adult and 5
pediatric).”**?° None of the cases sustained a BED associ-
ated with bilateral forearm fracture which makes the re-
ported case unique. Elbow is one of the most stable joints,
which at the same time allows a high range of forearm
motion. With bony and capsuloligamentous structures

as primary and joint-crossing muscles as secondary sta-
bilizing factors, a high force is necessary to dislocate the
joint.”® Biomechanical studies have shown that bony
structures serve as the main stabilizers, limiting flexion/
extension movements and stabilizing elbow in varus/val-
gus stress during rotational movements. In varus stress,
stability mostly relies on bony structures, while valgus
stability depends on ligaments as well as on bony struc-
tures.”*** Elbow dislocation requires prompt reduction
followed by stability tests and neurovascular examination
which would determine whether conservative treatment
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FIGURE 7 Two-year follow-up radiographs showing congruent elbow joints with surgical hardware in place (white arrows) and the

presence of some ossific fragments (white stars) although prophylaxis of heterotopic ossifications was carried out. Distal radius bilaterally

shows loss of alignment although the patient is functionally almost fully recovered

is sufficient or surgery is required. In doubtful cases, a CT
or MRI can be done.

After the posterior dislocation, the elbow is usually
more stable in flexion. For this reason, the elbow should
be immobilized in at least 90° flexion. Moreover, biome-
chanical studies suggest that the LCL complex is torn in
almost all elbow dislocations. For this reason, the elbow
with sufficient MCL complex (and insufficient LCL)
should be immobilized with the forearm in pronation
which engages the lateral secondary elbow constraints,
the wrist extensor origins and consequently provides more
stability. When both LCL and MCL are torn, the forearm
should be positioned in neutral to unload the both lateral
and medial sides. In the situation when LCL is sufficient
and MCL insufficient, the elbow should be immobilized
in supination which would engage the medial secondary
elbow constraints, the flexor-pronator mass and therefore
ensure more stability.

Surgical indications include complex dislocations with
associated fractures, an osteochondral fragment, soft-
tissue entrapment which prevents concentric reduction,
and open or neurovascular injury.

The primary objective of all therapeutic options is
early mobilization. Interestingly, there is a lack of evi-
dence that would specify the best time for mobilization
after conservative or surgical treatment of elbow fractures
in adults.?® Elbows which are unstable after reduction due
to torn capsuloligamentous structures need to be stabi-
lized surgically. There is still debate among authors which
intervention is optimal as some propose only ligament

reconstruction”**’ and other combination of ligament

reconstruction and hinged fixator.”® Furthermore, good
outcomes are reported with hinged fixator only.” Our
experience supports capsuloligamentous reconstruction
followed by early mobilization as a reliable treatment for
multidirectional elbow instability due to complex elbow
dislocation. Complications after elbow injuries are com-
mon and difficult to treat.”* Anakwe et al** showed that
even simple elbow dislocations are not benign injuries
with long-term mean DASH score of 6,7 and high rate of
residual pain and elbow stiffness. Also, the authors state
that functional instability is not common and often does
not limit activities which is supported by the presented
case. Our patient reported no residual pain and stiffness
bilaterally with a significantly lower DASH score, al-
though he sustained a complex injury of the right elbow
and additional bilateral complex forearm fractures.

Even isolated bilateral distal forearm fracture is a rare
injury, with only a handful of case reports.**>* Whereas
therapeutic options and outcomes of unilateral distal ra-
dius fracture (DRF) are well known,* due to limited in-
formation regarding bilateral DREF, its optimal therapy,
complications, and outcomes remain unclear. The treat-
ment goal is to retain optimal reduction and stability,
which would allow early mobilization to achieve the best
functional result. Depending on the fracture type and the
associated injuries, distal forearm fractures can be treated
conservatively with closed reduction and cast fixation or
surgically using one of the available methods. Surgical
treatment includes reduction in the fracture and fixation
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with the Kirschner wires or open reduction and internal
fixation using plate and screws by the AO method. For the
open or highly comminuted fractures, external fixation
can be used. A recent retrospective study of 10 bilateral
radius fractures treated with open reduction and internal
fixation showed complications in one-half of the patients
after a mean 2.4-year follow-up.*

As there are no standardized and evidence-based pro-
tocols for the treatment of complex bilateral upper ex-
tremity injuries, a question remains whether something
could have been done differently. Both distal radial frac-
tures could have been treated with open reduction and
internal fixation using plates and screws, but our idea was
to use minimally invasive methods to yield the best result.
So, the main goal was to reduce and stabilize all joints
which would allow early rehabilitation. Our patient suf-
fered no complications and recovered uneventfully which
supports our treatment choice and rehabilitation proto-
col. Rare complex injuries such as BED associated with
bilateral forearm fractures should not lessen the need for
standardized treatment protocols, so patients could get
the best possible care.

4 | CONCLUSION

Due to the limited information regarding complex bilat-
eral injuries of the upper extremity, its optimal therapy
remains unclear. Treatment of bilateral complex elbow
dislocation associated with bilateral distal forearm frac-
tures should be focused on the unstable elbow. The treat-
ment goal should be elbow stability and early mobilization.
Other injuries should be treated with minimally invasive
methods which would, together with the stabilized elbow,
allow early and vigorous rehabilitation to yield the best
possible functional upper extremity result.
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