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Total Arthroplasty in Complex Elbow Injury
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The authors present an atypical case of a left elbow complex fracture with extensive
loss of bone and muscle tissue. The patient was submitted to several surgical
procedures, which resulted in a total arthroplasty of the left elbow with triceps
reconstruction using a semitendinosus muscle tendon graft.

Os autores apresentam um caso atipico de fratura complexa do cotovelo esquerdo com

perda extensa de tecido 6sseo e muscular. O paciente foi submetido a diversos

Palavras-chave

= articulacdo do
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= artroplastia de
substituicao

= fraturas do cotovelo

= protese de cotovelo

semitendineo.

Introduction

Elbow complex fractures resulting from high-energy trauma
present bone damage in addition to nervous, vascular, and
muscular tissue involvement. Thus, their treatment is chal-

* Work developed at Hospital Felicio Rocho, Belo Horizonte, MG,
Brazil.
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procedimentos cirdrgicos, que resultaram em uma artroplastia total do cotovelo
esquerdo associada a reconstrucao do triceps com enxerto do tenddo do musculo

lenging, with few reports in the literature, and it requires a
joint effort from professionals of several specialties. These
fractures have a great impact in the quality of life, and limb
functionality must be prioritized.'

Elbow arthroplasty is a valid therapeutic option in these
highly complex cases despite the known need for further revi-
sion surgeries. It represents a possibility of limb salvage instead
of amputation, which was a frequent option in the past.2
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Fig. 1

Here, we report a case of a complex lesion with loss of the
distal humerus, the proximal ulna, and the entire extensor
apparatus. The ulnar nerve and collateral ligaments were also
involved. The procedure consisted in triceps reconstruction
with a graft from semitendinosus muscle tendon after latissi-
mus dorsi flap rotation. A semi-constricted prosthesis was
used, resulting in a functional upper limb.

The patient duly signed the informed consent form,
agreeing and authorizing disclosure of the data obtained
from medical records, as well as images and photographs
shown in the present case report.

Case Report

The patient whose case is presently described is a white, single,
18-year-old male who is a medical student and a motorcyclist.

(53

Fig. 2 (A) Perioperative (B) and postoperative image of the latissimus dorsi flap.
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(A/B) Image of the left elbow on the day of the trauma (before surgery).

The patient was involved in a car-motorcycle collision in
the city of Natividade, R], Brazil, on December 16, 2015. The
initial care and fractures immobilization were performed by
the fire brigade on the site of the accident, 90 minutes after
the collision. Next, he was referred to Hospital Sdo José do
Avai, in Itaperuna, R].

During the initial hospital care, open fractures were
observed on the left leg and the left elbow, with bone loss
at the distal humerus, loss of the olecranon, and extensive
skin, muscle, and nerve damage (~Fig. 1).

The patient had a hemorrhagic shock and hypothermia.
Hemodynamic stabilization and transarticular external fixa-
tion of the left elbow were performed. Drug treatment was
initiated with intravenous administration of cefazolin, 1g
every 6 hours, and amikacin, 500 mg every 24 hours. Then,
the patient was transferred to the intensive care unit (ICU).
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Fig. 3 (A/B/C) Triceps reconstruction with a semitendinosus muscle tendon graft.
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Fig. 4 (A) Lateral radiography showing the first external fixator (transarticular, tube-to-tube) and bone failure at the left elbow level. (B/C)
Anteroposterior (AP) and lateral radiographs, respectively, showing bone tissue formation at the left elbow level. (D/E) AP and lateral
radiographs showing the external fixator articulated at the left elbow level. (F) AP radiography showing the elbow prosthesis. (G) Lateral
radiograph showing the elbow prosthesis.
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Fig. 5 (A/B/C/D) Current physical aspect and range of motion of the left elbow.

On December 17, 2015, the patient underwent surgical
debridement of the elbow. Cefazolin was terminated and
replaced with intravenous ceftriaxone, 1g every 12 hours,
and amikacin, 500 mg every 24hours; both drugs were
administered until December 30, 2015, when the patient
developed fever, cutaneous hyperemia, and local heat; thus,
vancomycin, 500 mg every 6 hours, was intravenously ad-
ministered up to January 20, 2016. On January 29, 2016, the
patient was discharged from the hospital.

On February 29, 2016, skin grafting was performed on the
left elbow, with the left thigh as the donor area. The patient
underwent hyperbaric chamber therapy for 6 months. In
September 2016, a conventional tube-to-tube external fixator
was replaced with an articulated external fixator at Hospital
Felicio Rocho, allowing minimal joint mobility. After bone
tissue formation was detected by radiography, the fixator
was removed, and an articulated orthosis was adapted.

On July 24, 2018, a latissimus dorsi muscle flap was
rotated by the plastic surgery team (=Fig. 2). Subsequently,
on March 18, 2019, a total elbow arthroplasty was performed
with a semiconstrained prosthesis and triceps reconstruc-
tion using a semitendinosus muscle tendon graft (~Figs. 3
and 4)

After an intense rehabilitation program, with several
physical therapy, hydrotherapy, and occupational therapy
sessions, the limb function was recovered. The patient is
currently satisfied, with no complaints. Physical examina-

Rev Bras Ortop

tion shows no inflammatory signs, no pain on palpation of
the left elbow, a good-looking scar, and range of motion of
-20° in extension, 105° in flexion, 0° in active prone supina-
tion, 90° in passive supination and 30° in passive pronation
(=~Fig. 5).

Discussion

The mutilating upper limb lesion is characterized by signifi-
cant damage to soft, vascular, nervous, and bone tissues
associated with high-energy trauma and complex fractures.’
This kind of injury affects mostly young men, and it may lead
to partial limb amputation.?

In complex traumatic injuries, such as the one reported
here, the initial approach largely determines the therapeutic
success and potential limb recovery. Early washing, debride-
ment, and antibiotic therapy, within 24 hours, result in lower
rates of infection and lower failure rate for soft-tissue
coverage. Despite the controversy over the exact time to
perform such coverage, early flaps and grafts have a better
prognosis, and often accompany primary bone fixation.

The use of a prosthesis has advantages, such as faster
rehabilitation, no need for bone consolidation, early range of
motion gain, efficient pain control and limb function recov-
ery.? Nevertheless, its survival time remains relatively short,
ranging from 5 to 10 years, in an older population with low
demand.?
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Although the prosthesisrestricts theload limit of the limb, it
also has advantages such as significant pain improvement and
function gain.* In the case presently described, the prosthesis
reestablished the connection between the arm and the fore-
arm, transforming a swinging limb into a functional one.

Total elbow arthroplasty contraindications include active
infection, associated neurological lesions, triceps and bra-
chial arteries involvement, a large open wound, and a severe
loss of hand functionality.* Our patient had a triceps lesion
with loss of the elbow extensor’s mechanism; however,
concurrent with elbow arthroplasty, the triceps was recon-
structed with a semitendinosus muscle tendon graft for
elbow extensor mechanism restoration.

Despite progress, the rate of surgical revision remains
significant. Recent studies, with a follow-up of up to 10 years
after arthroplasty, report revision rates or need for addition-
al surgery ranging from 8 to 27% of the elbows addressed,
with an implant survival rate of 76 to 92%.>°

The most common complications are implant loosening,
joint instability, and infection.*

When choosing an elbow arthroplasty for treatment,
patients and physicians must be aware of implant limita-
tions, potential complications, and the possibility of needing
to seek excellence centers if revision is required. Brazil
presents a small number of cases, such as the one presently
reported, so elbow arthroplasty revision surgeries are un-
common, and this learning curve is far from over.

Study developed at Hospital Felicio Rocho, Belo Horizonte,
MG, Brazil.
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