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ABSTRACT

Background: Conservative treatment of fractures of the lateral humeral condyle in children
is associated with many problems as noted previously by several authors.

Objective: To determine the outcome of internal fixation of fractures of the lateral humeral
condyle.

Design: A prospective study.

Setting: Department of Orthopaedic Surgery, Asir Central Hospital, Abha, Saudi Arabia,
between 1991 and 1998.

Subjects: Sixteen children with fracture of the lateral humeral condyle. All were admitted
via the Emergency Room and comprised 14 boys and two girls. Ages ranged between two
and 11 years.

Interventions: All the patients had some form of internal fixation. Percutaneous Kirschner
K - wire fixation was done for the undisplaced and minimally displaced fractures and open
reduction and K-wire fixation for the widely displaced and rotated fractures. One patient
developed non-union of the lateral condyle fracture that required bone grafting and internal
fixation with lag screw.

Main outcome measures: Enhancement of union and reduction of complications resulting
from conservative treatment of the fractures.

Results: Out of the sixteen cases, there was one case with a minor degree of mal-union on
account of loose K-wire and one case with non-union following open reduction and
internal fixation.

Conclusion: The authors recommend internal fixation of all fractures of the lateral humeral

condyle in children irrespective of the degree of displacement.

INTRODUCTION

In a combined series of 5228 fractures of the distal
humerus, fractures of the lateral condyle of the humerus
account for only 16.9%, with the average age being around
six years(1). Open reduction and internal fixation are
necessary for displaced fractures. The treatment of non-
displaced and minimally displaced fractures remain
controversial(2,3). As early as 1975, Jakob et al(4) had
argued in favour of surgery on all these fractures.

Closed reduction and percutaneous pinning has been
recommended for lateral humeral condylar fractures with
less than 2 mm displacement(5,6). Severe complications
(mal-union, non-union) occur in patients who are treated
without operation(7), whilstinadequate treatment continues
to be the leading cause of non-union of slightly displaced
lateral humeral condyle fractures in paediatric patients(8).
We report on our experience with internal fixation in
children from our centre.

MATERIALS AND METHODS

The case files and X-ray films of sixteen patients treated in
Asir Central Hospital, Abha, Saudi Arabia between 1991 and
1998 for fractures of the lateral condyle of the humerus were
reviewed. All patients presented within twenty four hours of
injury and all were operatcd on within forty eight hours;
percutaneous K-wire fixation for the undisplaced or minimally
displaced (6 cases) and open reduction and K-wire fixation for
the widely displaced and rotated fractures (10 cases). The K-
wires were left outside the skin. The classification of Jakob et
al(4) was used, namely: undisplaced, moderately displaced,
completely displaced and rotated with undisplaced fracture
being taken as one without displacement whilst minimally
displaced had 2 mm or less of displaccment. Displaced fractures
had more than 2 mm of displacement.

Plain x-ray films: Antero-posterior, lateral and internal
oblique views were taken of the corresponding elbow. No
arthrography or CT scan or siress views were done. Post
operatively an above elbow plaster of Paris posterior slab was
applied for six weeks. K-wircs were removed in the outpatient
clinic without anaesthesia six wecks aficr surgery. Following K-
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wire removal, children were started on physiotherapy applying
only active exercises. No post operative elbow manipulation was
performed following the removal of the K-wires fearing the
development of myositis ossificans.

RESULTS

Table 1 shows features in all the cases seen. The ages
of the patients ranged between two and eleven years.
There were 14 boys and two girls. The right elbow was
affected in ten of the cases whilst the left was involved in
six. None of the cases had bilateral injury.

Most of the patients were followed up for between
two and three years after operation. One patient (case No.
14) developed a minor degree of mal-union (cubitus
valgus) on account of loose K~wires. One patient (case
No. 16 ) developed non-union with cubitus valgus after
open reduction and internal fixation for widely displaced
and rotated fracture at the age of six years, using the lateral

approach. None of the cases developed avascular necrosis
and none had associated neuro-vascular injury. On follow
up, twelve children regained full range of elbow motion.
Three children developed about 10° of elbow extension
lag but with full flexion and no functional disability. The
child who suffered from non-union of the fracture and
needed bone grafting and revision of internal fixation
developed persistent elbow stiffness witharange of motion
between 45° (extension lag) and 120°.

We had two cases of pin tract infection in these 16
cases, butnodeep infection was encountered. Theinfection
in these two cases cleared after removal of the K-wires.
Figures 1 and 2 show a minimally displaced and a
moderately displaced fracture respectively, which were
fixed percutaneously with two K-wires each, both of
which eventually under went good union. Figure 3 shows
a widely displaced and rotated fracture that was openly
reduced (lateral approach) and internally fixed with two
K-wires and which finally healed well.

Table 1

Analysis of the 16 cases of the lateral humeral condyle fractures in children

Serial  Agein Sex Side Treatment Complication
No years
1 6 M L Percut. K-wire fixation None
2 512 M L Closed reduction
and Percut K-wire fixation
2 M R Percut. K-wire fixation
4 8 M ORIF (lateral approach).
K-wire fixation
5 3 M R ORIF (lateral approach), K-wire fixation
6 3 M R ORIF (lateral approach), K-wire fixation "
7 3 M L ORIF (lateral approach), K-wire fixation "
8 7 M R ORIF (lateral approach), K-wire fixation "
9 4 M R ORIF (lateral approach), K-wire fixation
10 S F ORIF (lateral approach), K-wire fixation
11 11 M Percut. K-wire fixation
12 6 M R ORIJF (lateral approach), K-wire fixation
13 M R Percut. K-wire fixation "
14 4 F R Percut. K-wire fixation Minimal mal-union (cubitus
valgus)
15 61/2 M ORIF (lateral approach), K-wire fixation None
16 6 M ORIF (lateral approach), K-wire fixation Non-union treated by two

cancerous screws and bone

graft. Mal-union (cubitus
valgus)

M=Male, F = Female, L. = Left, R = Right, ORIF = Open reduction internal fixation, K = Kirschner wire, Percut. = Percutancous
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Figure 1
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(e) AP view after removal of K wires (f) Lat. view after removal of K wires

Figure 3

X-ray films of (L) elbow of a six and half- year old boy showing a widely displaced and rotated fracture of lateral humeral condyle
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(e) AP view after removal of K wires (f) Lat. view after removal of K wires
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Figure 4

X-ray films of (L) elbow of a fourteen year vld boy showing old non-union of fracture of lateral humeral condyle with cubituys vulgus, initial open
reduction was done at age of six years

(a) AP view pre-op (old fracture non-union) at age 14 years

(b) Lat. view pre-op (old fracture non-union) at age 14 years

(c) AP view post cancellous screw fixation and bone
grafting at age of 14 years

(e) AP view showing adequate healing at age 15 years

Figure 4 shows a case of old-fracture non-union at the
age of 14 years following open reduction (via lateral
approach) and internal fixation with K-wires at the age of
six years. Unfortunately, the x-rays of the initial fixation
done at the age of six years, when the fracture was fresh,
are missing. In sizu fixation with two cancellous screws,
coupled with cancellous bone graft was performed at the

(d) Lat. view after post cancellous screw fixation and bone
grafting at age of 14 years

(f) Lat. view showing adequate healing at age 15 years

age of 14 years. Although the patient had cubitus valgus
the fracture finally united without ulnar nerve palsy.

Out of sixteen cases, there was only one case with a
minor degree of mal-union on account of loose K-wires and
one case of non-union following open reduction and internal
fixation. In practice the result was unsatisfactory in only one
case (6.25%) with non-union which is acceptable.



August 2001

EAST AFRICAN MEDICAL JOURNAL 429

DISCUSSION

The diagnosis of fracture of the lateral condyle of the
humerus is usually fairly straight forward. It is the details
regarding displacement and stability that is a problem and
ancillary methods of investigation for better definition
include good plain x-ray (antero posterior, lateral, internal
oblique); arthrography(9); stress valgus and varus x-rays,
(displacement on stress view signifying absence of intact
cartilaginous hinge) and CT scan.

While some conclude that non-displaced and
minimally displaced fractures of the lateral condyle of the
humerus generally have a good prognosis(10), others have
expressed concern about subsequent displacement.
Advocates of conservative (non-operative was cast
immobilisation alone) treatment for non-displaced or
minimally displaced fractures are quick to warn that these
fractures should be followed up closely for the first two
weeks after injury as subsequent displacement frequently
occurs within the first few days following trauma, especially
between the sixth and the ninth day(3).

Additional evidence that internal fixation of fractures
of the lateral humeral condyle is justified can be deduced
from the work of Thonell et al(11) who found that
displacement whilst still in plaster of Paris cast occurred
in2.6% of fractures classified as stable, 24.1% of fractures
classified as ambiguous and 44.4% of fractures classified
as unstable.

Immobilisation to union has been reported to vary
between four and twelve weeks(3,7,12). Most of our
fractures had healed by eight weeks; K-wires being
removed at six weeks. Delayed union may follow external
tmmobilisation alone or inadequate internal fixation and
may be related to the degree of displacement. In a ten-year
study of thirty one children with fresh fractures of lateral
humeral condyle, Flynn et al(13) discovered that those
fractures that healed rapidly had 2 mm or less of initial
displacement while those that did not heal had an average
of 3 mm or more of initial displacement.

The lateral approach is an excellent procedure to
fractures of the lateral humeral condyle because the
common origin of the extensor muscles is attached to the
condylar fragment and need not be disturbed(14). All our
openly reduced fractures were via the lateral approach.
Several alternative materials for internal fixation of this
fracture are available: sutures (which are obviously
inadequate), K-wire, screw, and biodegradable material
(Polyglycolic Acid (PGA))(15). The advantage of
biodegradable materials lies in the fact that a second
operation to remove the implant is avoided. The
disadvantage is related to the fact that growth factor of
bone is much greater than the strength of PGA making it
susceptible to spontaneous breakage.

Rutherford(16) in a review of thirty nine cases of
fracture of the lateral humeral condyle in children
discovered that epiphyseal arrest was rare (one patient out
of thirty nine) and that fish-tail deformity of the distal
humerus occurred commonly when mal-reduction was
present. None of these complications were seen in our
series.

On account of the paucity of major complications
(6.25%) of internal fixation of all paediatric lateral humeral
condyle fractures in our series (Table 1 and 2), our resuits
support the literature in encouraging internal fixation of
these fractures, regardless of their displacement. Internal
fixation of all fractures of lateral humeral condyle in
children whatever the degree of displacement is worth the
effort and has some merit.
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