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Capitellum fractures are rare. Their initial management must be early and effective because of the risks generated on
the elbow: rigidity, instability, arthritis. Many treatments have been proposed. The diagnosis is guided by clinical
examination and confirmed on front, side and internal % radiographs. The lesions are generally classified according to
Bryan and Morrey. We report three cases of capitellum fractures. The patients underwent emergency surgery using
Kocher posterolateral approach, open reduction and stabilization by Herbert screws. The average follow up period was
one year. Total functional recovery was favorable. The functional evaluation was rated excellent according to the
MEPI score (Mayo Elbow Performance Index) for the three patients. There was no dismantling of equipment. The

average bone consolidation was 3 months.

Keywords: Capitellum, Hahn-Steinthal fracture, Herbert screwing, internal osteosynthesis.
Copyright @ 2020: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted
use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source

are credited.

INTRODUCTION

Capitellum fracture is rare. It represents 1% of
all elbow fractures and 6% of humerus fractures [1].
The initial management of these lesions must be early
and effective because of the risks generated on the
elbow in the short term: rigidity, instability; and those
in the long term: post-traumatic arthritis [2]. Many
treatments have been proposed [2]: radical treatment
such as early excision of the capitellum and
conservative treatment including osteosynthesis with
different implants. Our cases describe the procedure
using Herbert's screw in order to help improve the
management of these lesions.

PATIENTS AND OBSERVATIONS
Patient 1

A 34-year-old athletic man reported a history
of closed trauma to the right elbow following a fall with
reception on the palm of the hand two weeks earlier. He
presented with pain and swelling of the right elbow, and
limitation of flexion (90°). There was tenderness of the
lateral aspect to the elbow.

The anatomical landmarks of the elbow were
preserved, extension and prono-supination were free
and there were no vascular or nervous disorders. Face
and lateral radiographs (Fig-1) showed a vicious callus
of the ascended capitellum in an anterohumeral position
with no other associated lesions. Surgical reduction was
performed by an external bicipital anterior way (Fig-2),
with callus osteotomy, anatomical repositioning of the
capitellum after preparation of the fixation site and
excision of the fibrosis. The osteosynthesis was carried
out by anteroposterior screwing in compression by a
single capitulo-humeral screw. The reduction was stable
with per operative gain on the elbow flexion by
disappearance of the anterior stopper generated by the
capitullum in vicious cal. Analgesic immobilization of
the elbow by a brachio antebrachial splint was
indicated. A week later, the pain was gone and the
patient recovered good mobility of the elbow with
flexion at 130°, extension at 0°, pronation at 90°, and
supination at 90°.
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Fig-1: Lateral and front X-rays showing Capitellum fracture

Fig-3: Postoperative front and lateral X-rays
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Patient 2

A 23-year-old right-handed woman sustained
the injury in a fall from height with reception on the left
elbow in flexion. She was admitted to the emergency
room with pain and swelling of the left elbow. The
radiographs showed a capitellum fracture extended to
the lateral cheek of the humeral trochlea. The patient
underwent open reduction through an extended lateral
Kocher's approach, and the fracture was fixed with two
extra-articular anteroposterior Herbert screws buried in
the subchondral bone.

After checking the mobility of the elbow,
additional immobilization of the elbow by posterior
brachio-antebrachial splint was indicated for three
weeks.

Reduced mobility was noted when the splint
was removed. Rehabilitation was started a week later.

He regained a full range of movements at 3
months, and on follow up there were no radiological
signs of arthritis or avascular necrosis (AVN). There

DISCUSSION

Capitellum fractures are rare injuries that occur
in adolescents over the age of 12 years. Though,
reportedly, more common in females, with a male to
female ratio of 1:4.

They are frontal articular parcel fractures of
the humeral palette. The fracture line sits in the frontal
plane and detaches an anterior fragment of the articular
cartilaginous epiphysis of lateromedial extent and of
variable thickness.

The different types of these fractures continue
to be included under the vague term of frontal fractures
of the capitellum whereas the classifications and the
eponyms frequently used to designate them are not

Fig-4: Lateral and front X-rays showing Capitellum fracture

was no dismantling of equipment. The MEPI score was
96.

Patient 3

A 21-year-old right-handed housewife, was
admitted following a fall on the left elbow with pain
and functional impotence.

Initial examination revealed a swollen, hot,
painful elbow with exquisite anterolateral pain. The
anatomical landmarks were preserved.

The radiographs (Fig-4) objectified a displaced
fracture of the capitellum and the lateral cheek of the
trochlea.

The patient underwent open reduction and
internal osteosynthesis according to the same principles.

Functional recovery was obtained after 3
months with a MEPI score of 98. Bone consolidation
was complete at 3 months. There was no dismantling of
equipment.

unequivocal and can induce confusion [3, 4]. The
favoring factors encountered are cubitus-valgus and
cubitus-recurvatum [5].

Grantham et al., [6] had identified three types
of frontal fractures of the capitellum according to the
thickness and the comminution of the osteochondral
articular fragment released by the line:

e Type | is a separation of a thin cartilaginous
fragment deprived of its bony base;
e Type Il is a cartilaginous fragment with a thick
underlying bone base;
e Type Il is a comminuted fracture of the
capitellum.
Bryan and Morrey Classification [6] distinguishes three

types:
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e Type I, known as the Hahn-Steinthal fracture:
detaches a large bone fragment comprising the
entire condyle and possibly part of the external
trochlear cheek;

e Type Il, known as the Kocher-Lorenz or
Mouchet fracture; it is a small fragment,
sometimes osteochondral, consisting of a more
or less important part of the condyle;

e Type Ill, known as Kocher's diacondylar
fracture, takes the entire articular mass up to
the internal bank of the trochlea.

Patients usually present with pain and lateral
swelling of the elbow after a medium energy trauma.
The causes described in the literature, and found in our
patients are falls on the bent elbow. This results from
the transmission of an axial force through the radius
which shears the capitulum in the coronal plane [6].

The diagnosis is based on lateral radiographs
showing a fragment in the shape of “crescent of the
Moon” detached from the humeral condyle.

A CT with possible reconstruction can be
carried out to define the size of the fragment and the
operative planning but it was unnecessary in our cases.

Closed reduction and plastered immobilization
were reported [7]. Hahn was the first to report the
unsatisfactory outcome of orthopedic treatment for
capitellum fractures.

During the autopsy, he found that the
capitellum had been moved and united with the anterior
aspect of the humerus causing the restriction of the
elbow flexion [8].

Our treatment consisted of an open reduction
and stabilization with 2 buried Herbert screws, thus
allowing better compression. A mobility testing was
done intraoperatively, assessing congruence.

A wide variety of internal stabilization
techniques have been described, such as Kirschner
wires, biodegradable pins, staples, bone clamps, and
compression screws [9]. The pins do not provide strong
compression and stabilization of the fracture site.

Most of these methods require a long period of
post-operative immobilization which interferes with
early functional recovery.

Herbert's screws have the advantage of being
buried so that they do not irritate the soft tissue and
removal of the implants is unneeded. Therefore, the
rehabilitation program can start earlier and functional
recovery is better.

The MEPI score for our patients was globally
excellent, reflecting good functional recovery.

Open focus reduction and internal fixation
(ORIF of Anglo-Saxons) is an appropriate method to
maintain common congruence while allowing early
mobilization. Kirschner wire and AO compression
screws are the most widely used materials in the
literature, even if the current trend leans towards the use
of cannulated and headless screws [8]. Kirschner wires
do not provide compression at the fracture site and
require subsequent removal. The AO screws meet the
main requirements for this kind of fracture, namely
compression even if they can irritate the cartilage of the
radial head due to exposed screws.

The most widely used approach in the
literature is the lateral approach which allows reduction,
fixation and osteosynthesis of the bone fragment [10].
For our patients, the choice of the anterior approach,
with all the risks described, was mainly motivated by
the unusual variety of displacement of the bone
fragment antehumerally, making any other approach
initially laborious and uncertain.

Headless screws can have problems if the
patients develop AVN or chondrolysis, because erosion
of the radial head is a possibility due to exposed
implants. This problem is avoided by the 4 mm partially
threaded screws. Reports of avascular necrosis of the
capitellum are very rare [11].

Our patients showed no sign of osteonecrosis
despite the fact that there was soft tissue fixation and
without any significant bone support to revascularize
the fragment. The literature suggests that if
osteonecrosis does not occur within a year, it is unlikely
to occur later [12]. McKee et al. reported a patient
suffering from post-traumatic osteoarthritis in his series
of six patients [13]. In a large series, Lansinger et al.,
found no cases of osteoarthritis of the elbow [14]. We
did not find osteoarthritis in our patients at the last
follow-up and we believe that if the reduction is
anatomical with minimal damage to the articular
cartilage, osteoarthritis can be avoided.

CONCLUSION

Open reduction and internal fixation are the
treatment of choice for the Hahn Steinthal fractures.
Stabilization using a Herbert screw provides good
results because it allows strong inter-fragmentary
compression, early mobilization, and thus functional
recovery of the elbow. Removal of osteosynthesis
material is rarely necessary.
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