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Abstract

Elbow dislocations occur mostly in the young adult popu-
lation and nearly 50% occur during sporting activities. Di-
agnosis and assessment of concentric reduction following
manipulation are performed using plain radiography and
fluoroscopy. Computed Tomography (CT) enable identifying
subtle fractures that can otherwise lead to chronic instability.
Simple dislocations by definition have no associated frac-
tures and complex dislocations are associated with a variety
of fractures, with the terrible triad injury and trans-humeral
dislocations leading to surgical challenges.

Assessment of the direction and the mechanics of elbow
dislocation enable identify the structures that have been in-
jured. Posterior and posterolateral dislocations are the most
common patterns, where the lateral ligament complex is
often compromised. Most simple dislocations are amenable
to reduction, immobilization, and gradual rehabilitation re-
sulting in good functional outcome. Ongoing instability can
occur in 10% of the patients. Complex dislocations pose a
surgical challenge and lead to joint stiffness, pain and on-
going instability if not managed properly. Identifying the in-
dividual component of a complex dislocation such as radial
head fractures, coronoid fractures, proximal ulnar fractures,
and ligament injures is important for satisfactory outcome.

Introduction

The elbow is the second most common joint to
dislocate in adults after the shoulder joint'. The reported
incidence is 2.9 to 5.1 dislocations per 100,000 popula-
tion per year >. Among children, the elbow is recognized
as the most common joint to dislocate, with 45% of the
dislocations occurring in the age group between 10 to
19 years. The incidence is higher among males’ and the
high energy mechanisms are the usual cause. Elderly
females can present with low-velocity falls resulting
in elbow dislocations. Approximately 50% of elbow
dislocations occur due to athletic activities, specif-
ically during competition rather than during practice
’. Healthcare costs following elbow injury cannot be
underestimated. The direct medical cost associated
with elbow dislocations varies between populations. A
study from Taiwan reported that the medical cost per
patient with simple or complex dislocation is USD 508
per patient’. A study conducted by the National Health
Service (NHS) United Kingdom reported an average
cost of GBP 1088 per patient”.

Figure. 1 Simple elbow dislocation. From “The Assess-
ment and Management of Simple Elbow Dislocations

by Grazette AJ; Aquilina A. Open Orthop J. 2017 Nov
30; 11:1373-1379. [used under Creative Commons CC-
BY license].

Applied anatomy

The elbow is stabilized by both static (osseous and
soft tissue) and dynamic mechanisms’. The static
mechanisms include the osseous congruity of the ul-
na-humeral joint and the medial and lateral ligament
complexes. The elbow flexion angle affects the sta-
bility provided by these osseous and soft tissue struc-
tures °. Bony stability is maximum at <20°nd >120°
of flexion’. Soft tissue structures like static medial and
lateral collateral ligament complexes are dynamically
supported by muscular stabilizers; common flexor and
extensor origins, the biceps brachii and triceps brachii.
The anterior bundle of the medial collateral ligament
(aMCL) is the primary stabilizer against valgus strain
at 30°-110° of flexion. The anterior bundle is mainly
active during extension and early flexion whereas the
posterior bundle becomes the principal stabilizer from
60° to full flexion®.

The lateral ligament complex resists excessive varus
and external rotation forces on the elbow®. The later-
al ligament complex consists of an annular ligament,
lateral/ radial collateral ligament, and lateral ulnar
collateral ligament (LUCL). LUCL originates at the
lateral humeral epicondyle, partly blends with the an-
nular ligament, and inserts at the supinator crest of the
ulnar. About 30% of the population has an accessory
lateral collateral ligament extending from the annular
ligament to the supinator crest of the ulna®.

Applied biomechanics

Falling on an outstretched hand during sporting events
or high-velocity trauma is the most common mecha-
nism that leads to elbow dislocation. The most com-
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mon directions of dislocation are posterior or posterolateral. O’Dri-
scoll et al demonstrated simple elbow dislocations can be produced by
sequential ligament failure from the lateral to the medial side, a con-
cept termed “Horii circle™. Schreiber reviewing 62 youtube.com vid-
eo footage of elbow dislocation concluded that the elbow dislocates
in a position of relative extension'’. He stated that the sequence of
disruption occurs from medial to lateral, disrupting the anterior bun-
dle of the medial collateral ligament (aMCL) first. Evidence of MRI
from further studies by Schreiber et al and Rhyou et al confirms this
concept, the first study showing significant partial or complete medial
ligament tears in all MRI scans following simple dislocations''"'?. Oth-
er mechanisms can result in different sequences of osseous and soft
tissue injury leading to elbow dislocation.

Definition and classifications

Dislocation of the elbow is defined as static loss of ulnohumeral and
radiocapitellar joint congruency whereas instability is defined as
dynamic disturbance to joint congruency with stress'’. Elbow dislo-
cations are primarily classified as simple, or complex based on the
presence of concomitant fractures. Simple elbow dislocations are by
definition not associated with fractures; however small osteochondral
fractures may still be present in a dislocation classified as simple based
on initial radiographs. The commonly associated fractures include the
radial head and the neck, the olecranon and the proximal ulna, the cor-
onoid process, the capitulum, and the distal humerus. Approximately
17% of the elbow dislocations are associated with fractures'. When
elbow dislocations are compounded by radial head fractures and ulnar
coronoid fractures, it is classified under “Terrible Triad Injury” which
lead to poor outcomes if not treated properly'“. Elbow dislocations
can occur as open or compound injuries where the dislocation or the
fractures are communicating with the exterior. Although rare, the me-
dian nerve, the radial nerve, the ulnar nerve, and the brachial artery are
at risk of injury during elbow dislocation'”. Therefore, neurovascular
examination remains an important part of assessment following elbow
dislocation. Elbow dissociations are also classified by the direction of
the dislocation, with posterior and posterolateral dislocation account-
ing for 90%"'.

a 3 ¢ >

Figure 2 Complex elbow dislocation from Surgical management of
a traumatic elbow dislocation with disruption of the brachial artery
by Habarta, J., Jordan, M., Meffert, R. et al. Obere Extremitit 17,
267-271 (2022). [used under Creative Commons CC-BY license].

Assessment

The importance of history, physical examination, and directed imag-
ing to diagnose elbow dislocation cannot be overstated. The normal
range of elbow flexion-extension prono-supination and varus and val-
gus stability can help rule out a dislocated elbow clinically. Palpa-
tion of anatomical landmarks in relation to each other also provides
convincing evidence of an enlocated elbow. Plain anteroposterior and
lateral radiographs are the mainstay in diagnosing a dislocated elbow.

The upper extremity is placed adjacent to the radiographic table with
the entire posterior surface of the extremity contacting the cassette for

the standard anteroposterior elbow radiograph. The beam is directed
from anterior to posterior, perpendicular to the elbow. The hand is
supinated, and the elbow is extended. Using the anteroposterior view
the radiographic anatomy of the medial and lateral condyles, the radi-
ocapitellar joint, the trochlea, the olecranon, the radial tuberosity, and
the anteromedial facet of the coronoid can be delineated. The normal
carrying angle of 5° to 20° valgus angle can also be appreciated.

The lateral view is obtained by flexing the elbow to 90° and placing
it on the cassette. The entire upper extremity is maintained parallel to
the floor and the forearm is maintained in the neutral position with the
thumb pointed towards the ceiling. The X-ray beam is directed per-
pendicular to the elbow. Three concentric rings can be identified in a
lateral radiograph of the elbow. From outside to inside, they represent
the medial trochlear ridge, the capitellum, and the trochlear groove.
Disruption of this concentric anatomy may indicate a pathology. Also,
the anterior humeral line should intersect the capitellum in its middle
third. If the radiocapitellar line that passes through the radial neck
does not intersect the capitellum, the radial head dislocation or sub-
luxation should be suspected.

In addition, the dislocation is associated with fractures and complex
patterns the radiographs provide the initial assessment of the com-
plex fracture patterns. In situations where the elbow is dislocated and
relocated in the field, standard static X-ray imaging gives minimal
details on instability which is a dynamic phenomenon. Standard an-
teroposterior and lateral X-rays may still reveal the presence of loose
bodies, arthritis, coronoid dysplasia, and malalignments that occurred
because of a paediatric fracture. Also following an acute dislocation,
this may reveal, angulations in the radial neck, rim defects in the radi-
al head, and impaction fractures of the capitellum.

Once the elbow is reduced assessment for physical signs of instability
is important and is based on indirectly eliciting instability with stress
testing. Thus, all involve axial loading with varus, valgus, or rotatory
forces acting upon the elbow to demonstrate instability. This recreates
the forces that disturb joint congruity, thereby indirectly observing
features of instability like subluxation of the radial head, apprehen-
sion, and a palpable clunk. Eliciting subtle forms of instability clin-
ically can be challenging, and findings can be equivocal in milder
forms, in which ligament reconstruction is helpful.

While radiographs are helpful in most simple elbow dislocations,
computed tomography (CT) is an important investigation to identify
whether there are any fractures leading to long-term instability. Coro-
noid fractures are one such example. In complex dislocations, 3D CT
scans are immensely helpful in assessing the fracture morphology in
coronoid fractures, radial head fractures, and associated bone loss of
the capitellum as in a ‘Hill-Sach’s lesion'’.

MRI Can help assess the extent of chondral injuries, ligament tears,
chondral injuries, and joint subluxations. However, MRI is not a
routine investigation in the acute setting. Dynamic imaging like ul-
tra-sonography and fluoroscopy can demonstrate radial head sublux-
ation or ulno-humeral widening. Ulno-humeral laxity of more than 4
mm is indicative of posterolateral rotatory instability (PLRI). Exam-
ination for the integrity of the nerves, specifically the ulnar nerve is
mandatory. Associated injury to the forearm interosseous membrane
can lead to longitudinal instability patterns such as Essex-Lopressti
injury. The distal radioulnar joint must also be examined to identify
any possibility of longitudinal instability'®.
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Principles of management

Simple acute elbow dislocation rarely needs surgery, except for
irreducible dislocations and the inability to maintain reduction. These
occur in less than 10% of cases of acute simple elbow dislocations.
Over 90% of the simple dislocations are managed with reduction and
splinting. Pronation increases the stability of the elbow if lateral
instability is the aetiology'’. In isolated medial instability, the patient
should be splinted in supination®. However, if both lateral and medial
ligament complexes are compromised immobilization in the neutral
position is recommended. At least for 4 weeks, unprotected shoulder
abduction is not recommended. This is to prevent varus strain on the
healing lateral ligament complex.

Some authors recommend examination under anaesthesia for simple
dislocations if the mechanism of injury is of high energy, severe
swelling and bruising all around the elbow, and if the patients are
reluctant for active mobilization after 1-2 weeks of non-operative
management'’. This is due to the extent of soft tissue injury being
more dramatic where the whole distal humerus can be stripped off
the soft tissue. Ligament repair is recommended in the acute stage for
unstable elbows <30°. The repair can also be attempted for early, less
symptomatic chronic PLRI if soft tissues are favourable. For open
surgery, the patient is positioned supine with the affected arm on a
hand table. The use of a sterile tourniquet is helpful for adequate ac-
cess during the procedure. The Kocher approach is used for isolated
lateral access, but a posterior incision is an option in the presence of
co-existing medial instability. In acute elbow dislocations, it is common
to find a hematoma with a torn anterior capsule and brachialis muscle.
Once the hematoma is cleared laxity of the lateral ligament complex
and annular ligament can be observed. It is not uncommon to find the
entire lateral ligament complex avulsed from the humeral origin and
flipped into the radio-capitellar joint.

Once the avulsed proximal end is freed up, the footprint on the
posterior aspect of the lateral humeral epicondyle can be identified.
This is seen as a bare area directly lateral and slightly inferior to the
centre of the olecranon fossa. After debriding the footprint, a trans
osseous repair can be done with No 1 or 2 non-absorbable braided
sutures. Sutures are tied at elbow flexion of 30°. Suture anchor repair
is another option. A cast or brace is applied for the initial post-op-
erative period which can be replaced by a removal splint/ brace at
10-14 days. The elbow is splinted at rest for 4 weeks, strictly avoiding
shoulder abduction.

Complex elbow dislocations involving fractures are managed with
anatomical reduction of the fracture fragments and stable fixation. The
associated lateral collateral and medial collateral ligaments should be
repaired either using suture anchors or trans-osseous sutures.

Outcome

The outcome following simple dislocations is generally satisfactory
with only 10% reporting ongoing instability. Approximately 50% of
the patients gain full range of motion, absent pain with good func-
tional outcome. One-third of patients have less than 15 ° of loss of
the range of motion, minimal pain, and good stability. With complex
dislocations, associated fractures of the ulna, radial head and coronoid
are the predictors of poor prognosis if not treated appropriately.
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