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Itis known that the elbow is dislocated frequently, representing the first cause of dislocation
in children and the second cause in adults. Regarding distal humerus fractures, they
represent a third of all humerus fractures in the adult population. They generally occurin a
bimodal distribution, affecting young men or elderly women. In the present article, we
report a rare clinical case of a complicated left elbow dislocation due to a distal humerus
fracture in a 64-year-old woman. The lesion includes a posterolateral dislocation of the left
elbow complicated by a sagittal, multifragmentary, partial articular fracture (compromise
of the condyle and external humeral trochlea) of the distal humerus which required three
surgical interventions and rehabilitation therapy for six months and resulted in functional
recovery of the stability of the elbow joint. The case herein reported is particular due to the
individuality of the patient, with her comorbidities, the mechanism of production of the
fracture-dislocation, the surgical approach, and the success of the established treatment.
This therapeutic success must be confirmed in series of cases.

Level of Evidence Case report.

Es conocido que el codo se disloca con frecuencia, y corresponde a la primera causa de
luxacion en nifios y a la sequnda causa en adultos. Respecto a las fracturas distales,
representan un tercio de todas las fracturas del himero en poblacién adulta. Por lo
general, se presentan en una distribucion bimodal que afecta a hombres jovenes o a
mujeres ancianas. En este articulo, reportamos un caso clinico poco frecuente de
luxacion de codo izquierdo complicada, producto de fractura del himero distal, en una
mujer de 64 afos. La lesion comprende una luxacion posterolateral de codo izquierdo
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complicada con fractura articular parcial (compromiso del céndilo y de la tréclea
humeral externa), sagital, multifragmentaria, de himero distal que requirié tres
intervenciones quirdrgicas y terapia de rehabilitacion por seis meses que finalizaron
en recuperaciéon funcional de la estabilidad de la articulacion del codo. El caso
reportado es particular debido a la individualidad del paciente con sus comorbilidades,
el mecanismo de produccion de la luxofractura, el abordaje quirdrgico, y el éxito del
tratamiento instaurado. Sin embargo, este éxito terapéutico debe ser confirmado en

series de casos.

Nivel de evidencia Reporte de caso.

Introduction

It is known that the elbow dislocates frequently, and corre-
sponds to the first cause of dislocation in children and
the second most frequent cause in adults." In the United
States in 2012,% an annual incidence of elbow dislocations of
5.21 per 100 thousand inhabitants (children and adults) was
determined, mainly affecting men. The most common mech-
anism of elbow dislocations is traumatic, by falls on the hand
with the elbow in extension.! Finally, dislocations can be
simple, if they only injure capsular or ligamentous struc-
tures, or complex, if they compromise bone structures, 2
such as those associated with distal humerus fractures.

Regarding distal humerus fractures, they represent ~ 2%
of all fractures and 33% of all humerus fractures in the adult
population.* They usually occur in a bimodal distribution,
affecting younger men or older women.' There are two main
fracture mechanisms: the first, in the elderly due to low-
energy trauma with direct impact on the elbow or indirect
impact resulting from a fall with the elbow extended. And
the second, resulted from high-energy trauma in young
patients.”

There are several classification criteria mainly based on
the involvement of the medial and lateral columns of the
distal humerus and on the presence of sagittal or coronal
fracture patterns. The most used is that of the Arbeitsge-
meinshaft fiir Osteosynsthesefragen (AO, the Working
Group for Bone Fusion Issues), which classifies fractures
into extra-articular, partial articular and articular® In
addition, there are other classifications such as the one
by Milch, which is more used for pediatric patients,® or the
Dubberley or Brayan and Morrey classification of capitel-
lum fractures.” Regardless of their nature, distal humerus
fractures require surgical intervention due to the great
functional disability of the joint. However, despite the
surgical advances, there is little information on controlled
clinical trials that report the effectiveness of the surgical
treatment of condylar fractures of the distal humerus in
adults.® The information available is mainly composed of
reports of experiences by centers or reports of clinical
cases. 28 [superscript]

Considering this background, the objective of the present
article is to report a rare clinical case of complex elbow
fracture-dislocation due to distal humerus fracture.

Clinical case

A 64-year-old female patient with a history of chronic obstruc-
tive pulmonary disease (COPD), compensated dilated cardio-
myopathy, and no allergies. She was referred from a rural area
due to an accidental fall, reporting having fallen with all her
weight on her hand (in supination) and the left elbow in
extension. The patient arrived with a lot of pain, edema and
functional impotence of the affected elbow. Upon physical
examination, the left arm was found in semiflexion, with a
deformity compatible with posterolateral dislocation without
neurovascular involvement. Subsequently, radiographs and
computed tomography (CT) scans with three-dimensional
(3D) reconstruction (~Figure 1) confirmed a posterolateral
dislocation of the left elbow complicated by a partial joint
(involvement of the humeral condyle and trochlea), multi-
fragmentary, sagittal fracture of the distal humerus.

Afirst intervention was decided during the emergency shift
by the doctor on duty, who performed reduction and immobi-
lization in flexion and pronation and reported great clinical
instability during the procedure, which was suggestive of
significant ligament compromise. In the next day, CT scans
were performed, showing the elbow joint was again dislocated.
The medical team decided on surgery: a new reduction was
performed, and the olecranon-humeral joint was stabilized
with a 2.5 mm Kirschner wire, to subsequently immobilize it
with abrachiopalmar plaster cast. The patient was evaluated by
the Shoulder and Elbow Team of the hospital, new radiological
and tomographic controls were requested, the injury was
classified, and the preoperative planning for the definitive
surgical procedure was carried out.

The definitive surgery was performed one week after
the second reduction in the elective pavilion. A universal
posterior approach to the elbow was performed in the supine
position and under general anesthesia, dissecting a fasciocuta-
neous plane, exposing the articular surface of the distal hu-
merus (lateral condyle), evidencing the multifragmentary
coronal fracture of the humeral condyle and trochlea, as well
as indemnity of the radial dome. A lateral approach through
lateral complex avulsion was performed, as well as anatomical
reduction of the joint fragments and internal fixation through
the lateral traumatic interval (avulsion of the lateral collateral
ligament, LCL) with 2.5 mm Accutrack (Oviedo, FL, US) screws
(20mm, 28 mm, and 30mm), satisfactorily restoring the
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Fig. 1 Complex elbow fracture-dislocation. Case report. (A) Three-dimensional (3D) reconstruction of a computed tomography (CT) scan on
anterior view of the elbow, with involvement of the humeral capitellum. (B) 3D reconstruction of a CT scan on posterior view of the elbow, with
involvement of the humeral capitellum and trochlea. (C) Fixation of the fracture of the humeral capitellum and trochlea with screws. (D) Anchor
at the level of the lateral epicondyle, with complete absence of the humeral attachment of the lateral collateral complex. (E) Anteroposterior

intraoperative radiograph. (F) Lateral intraoperative radiograph.

anatomy of the distal humerus. The stability of the elbow was
evaluated, and we decided to perform the primary repair of the
lateral ligament complex on its avulsion in the humeral
epicondyle using a 5.5-mm Arthrex (Naples FL, US) metal
anchor (~Figure 1). Then, the lateral and medial stability
was evaluated again, and effective flexion-extension, pronosu-
pination, and stability were achieved intraoperatively. We
decided not to perform any procedures on the medial collateral
complex. The intraoperative control radiographs showed
correct reduction of the fracture dislocation (~Figure 1). The
patient left the ward with a brachiopalmar plaster splint for
pain control, which was removed five days after the procedure,
at the time of her discharge (which was prolonged due to her
distant residence).

Results

The postoperative period was uneventful, with good evolution,
and the patient was discharged five days after the definitive
surgery, without immobilization and after evaluation by a
kinesiologist from the elbow team of the care complex, who
left recommendations to exercise passive and active mobility
as tolerated.

First follow-up: 3 weeks after discharge, the patient was
examined in a polyclinic, and was in good condition,
without pain or functional limitation, with good mobility,
achieving 30° to 110° of flexion-extension and 60° to 60°

of pronosupination. The first radiological control was
performed, the stitches were removed, and the start of
formal rehabilitation therapy was authorized by a kinesi-
ologist, 3 times a week.

Second follow-up: at 6 weeks postoperatively, the patient
was in good condition, without pain, with a range of
motion of 20° to 130° of flexion-extension and complete
pronosupination (80° to 85°), clean and dry wound,
performing rehabilitation as indicated, even without
weight bearing. Stability tests were performed, with no
pathological findings.

Third follow-up: at 12 weeks, the patient was in excellent
condition in terms of mobility: 10° to 140° of flexion-
extension and 80° to 85° of pronosupination. The second
radiological control was performed (=Figure 2).

Fourth follow-up: at 6 months, the last check-up was
carried out, the patient was in good condition, performing
all her activities without limitations, without pain or
instability, achieving mobility of 5° to 145° of flexion-
extension and 80° to 85° of pronosupination. The patient
was discharged.

Discussion

The clinical case herein reported is that of a dislocated
fracture of the left elbow in an adult patient, which required
three surgeries (two emergency and 1 elective surgeries) that
resulted in functional recovery of the stability of the left
elbow joint. This type of injury is more common in
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Fig.2 Postoperative result of complex elbow fracture-dislocation. Case report. (A) Extension, flexion, and flexion with supination and internal
rotation of the shoulder three weeks postoperatively. (B) Flexion and extension 12 weeks postoperatively.

children."? However, as they differ from the pediatric popu-
lation, in the adult population, both the mechanism and type
of fracture-dislocation, the patient comorbidities, the previ-
ous functional capacity, the type of approach, and the
anatomical structures to be repaired are variables to consider
for the definitive treatment."*° This emphasizes the impor-
tance of reporting this type of injury in the adult population.

In terms of anatomy and function, three joints make up
the elbow joint. The medial aspect of the elbow includes the
ulnotrochlear joint, which is responsible for flexion and
extension, while the lateral radiocapitellar and proximal
radioulnar joints are primarily responsible for pronation
and supination.! Mechanically, the elbow is stabilized by
the congruence of the articulating surfaces, and supported by
static structures, such as the ulnohumeral joint, the medial
collateral ligament (MCL), and the LCL."'? Added to this, the
dynamic stabilizers, such as the anconeus, triceps and
brachialis muscles.'?

Elbow dislocations are the second most common cause of
dislocations in adults."*? Up to 20% of dislocations are asso-
ciated with fractures, the most frequent being those of the
medial condyle, radial head, and coronoid process.® These
complex dislocations can result in significant patient mor-
bidity, and they are associated with an increased risk of
chronic instability, posttraumatic osteoarthritis, and poor
functional outcomes compared to simple dislocations.!’ On
the other hand, distal humerus fractures correspond to 2% of
all fractures, and condylar involvement is extremely rare in

adults (less than 0.001%).% In this context, the clinical case
herein reported corresponds to a posttraumatic injury with a
dislocation-fracture of the elbow, precisely affecting the
external condyle.

In the literature, it is known that the most frequent
mechanism of elbow injuries in adult patients, particularly
women, are falls.® Compatible with this, in our clinical case
the mechanism of the reported fracture dislocation was
direct impact of the lateral condyle of the humerus with
the elbow in extension, exerting an axial load on the elbow
joint. The classification of the injury corresponded to a
complex posterior dislocation associated with a lateral con-
dylar fracture of the distal humerus (B1 according to the OA
classification), or Dubberley type IB of the left elbow in an
adult patient.

The fundamental objective in the treatment of complex
dislocations of the elbow is the restoration of osteoarticular
restrictions. The non-surgical treatment seems to be advis-
able only in cases of non-displaced fractures, in patients not
suitable for surgery, or as a provisional treatment in the
elderly before arthroplasty to avoid stiffness and heterotopic
ossification,* while most elbow fractures are surgical, espe-
cially those complex dislocations. Open reduction and inter-
nal fixation (ORIF), the use of an external fixator, and total
elbow arthroplasty (TEA) are all therapeutic options for this
type of injury. However, the latter would force younger
patients or active adults to tolerate functional restriction,
with the risk of bone loss and polyethylene wear associated
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with TEA* Another option could be minimally-invasive
surgery with an external fixator, which shows good results
in elderly people.? The comparison of these different thera-
peutic options is limited in the literature. Despite this, the
effectiveness of surgical treatments comes from experiences
with a limited number of patients.® This is understandable
due to the individuality of each injury and how fortuitous
this type of injury can be. But it is important to mention that,
with the continuous increase in the elderly population in the
world, fractures of the distal humerus could be more fre-
quent, given the traumatic events resulting from falls in this
age group. Therefore, it is necessary to report experiences by
centers or by clinical cases, such as the one we have herein
reported, in order to discuss the surgical results and out-
comes of our patients.

In surgical terms, the type of fracture, the pattern of
instability, and the laterality of the lesion, along with the
soft tissues, are conditions that will determine the surgical
approach,! and the most frequent for distal humerus
fractures are olecranon osteotomy, triceps division, triceps
preservation, and triceps elevation.* For type-B1 fractures
(or Dubberley type IB), such as the one herein reported, a
lateral approach has been shown to be feasible and safe,
exposing the lateral condyle by developing the interval
between the triceps, the brachioradialis and the extensor
long carpal radial.*

As for the LCL injury, its involvement is common due to its
humeral union, and generates varus instability. Therefore,
surgical treatment is necessary for its repair in elbow dis-
locations with associated fractures.”'" A grasping suture
using non-absorbable (#2) sutures can be placed through
the holes in the distal lateral epicondyle to aid in the repair of
the LCL. After verification of reduction, the elbow is flexed at
90° and pronated, finally tying the LCL sutures.'

Within the limitations of our work, this is a single example
of dislocated elbow fracture in which the surgical plan had to
be adjusted. Initially, a posterior elbow approach (universal)
was chosen, considering the need to repair the lateral and
medial collateral complex, or an olecranon osteotomy, if
necessary. However, intraoperatively, we decided not to
perform any intervention on the medial collateral ligament
(MCL) due to the anatomical repair of the condyle, the
integrity of the radial head, and the stability of the joint
with the LCL repair. Few orientations are available for the
repair of the MCL. The available evidence has shown good
results without systematic repair of this ligament,'? in cases
of complex approaches and ligamentous bundles that are
difficult to identify after trauma.

Elbow Fracture-Dislocation Escudero-Acurio et al.

In conclusion, the clinical case herein reported, of post-
traumatic injury with dislocation-fracture of the left elbow,
affecting the external condyle in an adult woman, is one of
the few reports available. This reported case is unique due to
the individuality of the patient, with her comorbidities,
the mechanism of the fracture-dislocation, the surgical
approach, and the success of the established treatment.
This experience must be confirmed in a series of cases, which
is precisely one of the medium-to-long-term objectives of
our surgical team.
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