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Abstract
Background: To optimize the treatment for lateral condyle humerus fracture and define surgical indications.

Material and Methods: 36 patients evaluated with an average follow up of 3 years. All 36 patients had fresh injuries. Internal rota-
tion view with antero-posterior and lateral view is essential. Arthrography, ultrasound or MRI may be required. Type I injury treated 
partly conservatively and mostly by percutaneous fixation in situ. Type II by closed reduction and fixation after confirming the intact 
cartilaginous hinge by arthrography and Type III by open reduction. 

Result: Type I had excellent results. In type II 8 had excellent and 10 patients had good results. Out of 8 Type III fresh cases 2 had 
excellent and 5 had good results, 1patient had fair outcome.

Conclusion: Type I injury should be treated by percutaneous fixation to avoid chances of displacement. Type II injuries after confirm-
ing the intact cartilaginous hinge can be dealt without open reduction. Type III injury requires open reduction and perfect anatomical 
fixation. Prognosis of type III injury should be informed in advance to parents. Follow up for loss of carrying angle and development 
of ulnar neuritis is necessary.
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Introduction
Lateral condylar fractures of the humerus in children con-

stitutes about 17% of total distal humerus fractures (12-20%), 
whereas it constitutes more than 50% of distal humerus physeal 
injuries [1,2]. It typically occurs in children between the age group 
of 5-9 years [1-5]. It is second most common fracture pattern about 
the elbow in pediatrics. Fracture lateral condyle of humerus begins 
above and laterally and courses downward and medially to enter 
the elbow joint. Fractures involving lateral condylar region either 
crosses the physis or follow it for short distance in to the trochlea 
[1,6]. If not treated properly, the injury has a poor outcome which 
may not manifest until months or years later [2-4].

The injury is common after a fall on the hand while the elbow is 
flexed or after the forcible adduction of the forearm. Push-off and 

pull-off theories also have been proposed to cause these fractures. 
The push-off theory postulates that these fractures are the result of 
a force directed upward and outward along the radius [1,6]. The re-
sult of this force causes the inner margin of the radial head impact-
ing the distal humerus resulting in a simple fracture of the lateral 
condyle that extends upward and outward. When the forearm goes 
into the valgus, the radial head pushes off the lateral condyle. Pro-
ponents of the pull-off theory suggest that lateral humeral condylar 
fractures are avulsion fractures. The extensor carpi radialis longus, 
extensor carpi radialis brevis, and brachioradialis are attached to 
the lateral condyle, and the pull of these tendons is believed to re-
sult in avulsion of the lateral humeral condyle. In an anatomic study 
of paediatric cadaver elbows, Jakob., et al. [7] reported that lateral 
condylar fractures were consistently produced only by adduct-
ing the supinated forearm with the elbow in extension. The most 
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likely cause of lateral humeral condylar fracture is a combination 
of the push-off and pull-off mechanisms. It can often be missed 
on radiographs, hence internal oblique elbow x-rays are critical. 
Non-operative treatment must be followed closely to monitor for 
further displacement. Aim of the study is to decide the exact line 
of treatment for type I, II and type III fractures of lateral condyle of 
humerus. We emphasize that all type I fractures should be pinned 
by closed method as one third of these tends to displace in the first 
2 weeks of conservative treatment. After displacement these frac-
tures progress as Type II fractures. We also postulate that all type 
III fractures are best treated by open reduction and anatomical fix-
ation. Close reduction should not be attempted in type III fractures 
since multiple attempts might damage the vascularity of rotated 
fragments.. Exact articular reduction is the primary goal in surgical 
intervention of displaced fractures. Complications can be relatively 
common and may be significant.

Material and Methods
36 children with lateral humeral condyle fracture were treated 

at our Institute between January 2010 to December 2018. Ethi-
cal clearance was obtained from the institutional ethical commit-
tee. Out of 36 there were 20 males and 16 females between 5 to 
9 years. Out of 36, 24 children had injury to right elbow and 12 
had injury to left elbow. 28 patients reported within 24 hours after 
injury whereas 8 children reported after a period of 15-20 days. 
All children with fresh injury presented with localized swelling, 
ecchymosis, and tenderness to palpation that are isolated to the 
lateral aspect of the elbow, whereas children with late presenta-
tion (2-3 weeks after injury) reported with minimal deformity and 
painful restricted movements at the elbow. All patients had AP, lat-
eral and internal rotation view, (as suggested by Kwan Soon Song) 
[8]. Fractures were classified as per Jacob-Fowles classification.7 
Type I is nondisplaced with an intact articular surface. Type II frac-
ture extends through the articular surface, and type III fragment is 
completely displaced and rotated. There were 10 children in type I 
(Figure 1A and 1B), 18 in type II (Figure 2A-2D) and 8 had type III 
injury. Out of 36 patients 31 patients were operated, all 18 patients 
of type II and 5 patients of type I were operated by closed percu-
taneous fixation in situ, whereas all 8 children with type III were 
operated by open reduction and K wire fixation. All 18 patients 
with type II injury had arthrography after they were anaesthetised 
to confirm the intact hinge and then closed reduction and k wire 
fixation performed by two divergent pins [9-12]. 5 children of type 

I injury was treated by percutaneous k wire in situ, mainly because 
parents were not willing to report for regular follow up to look for 
subsequent displacement

Figure 1A and 1B: X-ray elbow showing type I lateral condyle 
fracture without any displacement.

Figure 2A: Plain x-ray showing type II injury of lateral condyle in 
6 years old child.

Figure 2B: Plain x-ray AP view showing type II injury of lateral 
condyle fixed by closed reduction and multiple k wires in diver-

gent mode.
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Operative technique

5 patients of type I un-displaced lateral condyle fracture were 
operated by percutaneous pinning in situ under GA in supine posi-
tion. All 18 patients of type II injury were administered GA and the 
elbow was kept on side trolley and arthrography was performed 
by introducing a 16 gauge needle in elbow and injected 5-10 ccs of 
dye (Omnipaque - iohexol Solution). Intact cartilaginous hinge was 
confirmed by arthrography which showed that dye did not enter 
the joint (Figure 3A-3C) [9-11]. In all these children the angulation 
at fracture site and displacement of 2-5 mm was observed. The 
fracture was closely reduced by lateral compression with thumb 
and hand, slightly providing valgus angulation. This manoeuvre 
corrected the angulation and displacement. Once the reduction 
was satisfactorily confirmed under IITV, the fracture was fixed 
percutaneously by 2-3 k wires (1.25-1.5mm) in divergent mode 
under radiological control. Postoperatively posterior plaster slab 
was applied.

Figure 2C: Plain x-ray lateral view showing type II injury of 
lateral condyle fixed by closed reduction and multiple k wires in 

divergent mode.

Figure 2D: Plain x-ray AP view showing healed type II injury of 
lateral condyle at the end of 6 months.

Figure 3A: Plain x-ray showing type II injury of lateral condyle in 
8 years old child.

Figure 3B: Elbow arthrograph showing Type II injury of lateral 
condyle with intact cartilaginous hinge, just prior to closed reduc-
tion and K wire fixation (the dye is not entering the joint through 

the fracture gap).

Figure 3C: Elbow arthrograph showing intact cartilaginous hinge, 
just prior to closed reduction and K wire fixation of type II injury.

All 8 children with type III fractures were operated for open 
reduction and internal fixation (Figure 4A-4D, Figure 5A and 5B). 
In all these children Lateral condyle was completely displaced and 
rotated. No attempt of closed reduction was done. Children after 
GA were operated in supine position with arm kept on side table 
and pneumatic tourniquet applied. Modified Kocher’s incision was 
taken laterally and fracture site exposed. Usually the fragments 
were displaced and rotated by about 180 degrees with attached 
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common extensors. With proper care and respect to the soft tis-
sues the lateral condyle fragment is reposed at its foot print site 
and held in position by k wire. Proper care is taken not to detach 
common extensors attachment and least soft tissue dissection per-
formed. Fracture reduction was confirmed under IITV and finally 
the fracture was fixed by 2-3 k wires in divergent mode. One k wire 
was passed transversely and other obliquely from lateral side to 
medially and upwards till metaphyseo-diaphyseal junction. The 
fracture fixation was confirmed radiologically. Once satisfactory 
position achieved the wound was closed in layers and posterior 
plaster slab was applied.

Postoperative follow up 

All patients were immobilised by posterior plaster slab for 4 
weeks. In all operated patients K wires were removed at 4 weeks 
and movements at the elbow joint was started. All patients were 
followed after 3, 6 and 12 weeks for improvement in the range of 
movements. All patients with lateral condyle fracture were evalu-
ated at the end of 4 months for the functional range of movements, 
development of any deformity or signs of ulnar neuropathy. Subse-
quently all children were asked for follow up every 6 months for a 
period of 2 - 3 years.

Results
The results were graded as per the criteria of Hardacre., et al. 

[13]. Functional and cosmetic bases were used for the evaluation of 
results. An excellent result means no loss of motion, no alteration 
in the carrying angle, and no symptoms. A good result is character-
ised by a satisfactory functional range of motion, lacking no more 
than 15 degree of complete extension. Any alteration in carrying 
angle had to be inconspicuous, and no arthritic or neurological 
symptoms could be present. A poor result included disabling loss 
of motion, or conspicuous alteration of the carrying angle, arthritic 
changes, ulnar neuritis or radiological changes of non-union or 
avascular necrosis.

Figure 4A: Plain x-ray showing type III injury of lateral condyle in 
8 years old child.

Figure 4B and 4C: Type III injury treated by open reduction and 
K wire fixation. A- Showing intraoperative IITV picture after fixa-
tion in divergent mode. B- AP X-ray showing excellent fixation by 

3 K wires.

Figure 4D: Type III injury treated by open reduction & K wire 
fixation. AP X-ray 6 months postop showing excellent union of 

lateral condyle.

Figure 5A: Plain x-ray showing type III injury of lateral condyle in 
5 years old child.

Figure 5B: Plain x-ray showing type III injury of lateral condyle in 
5 years old child treated by open reduction and K wire fixation. 
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8 patients out of 10 type I fracture had excellent results. 2 pa-
tients out of 5 who were treated by conservative method had early 
displacement of fracture, and was subsequently treated by closed 
reduction and pinning like type II fractures. Whereas all 5 patients 
of type I fracture who were treated by closed reduction and pin-
ning had excellent results. Out of 18 children of type II, 8 had ex-
cellent results whereas 10 patients had fixed flexion deformity of 
10-15 degrees with satisfactory range of flexion and useful range 
of movements with good results. There were thickening of capitu-
lum and lateral condyle of the humerus in 4 children of type III 
fractures without any change in the carrying angle. There was not 
a single case of avascular necrosis. No patient had postoperative 
ulnar neuritis. 50% patients had excellent and remaining 50% had 
good results.

Discussion
The fracture of the lateral humeral condyle is likely to result in a 

significant functional loss of elbow motion if not treated properly. 
This injury is intra-articular and many factors causes difficulty in 
the management. The pull of the common extensors muscles at-
tached to lateral condyle tends to displace and rotate the lateral 
condyle fragment. This force makes the reduction difficult to ob-
tain and maintain. The articular surface should be anatomically re-
duced and stabilised. The classification of fracture as displaced or 
undisplaced is required since perfect anatomical reduction is must 
for good result. All children must have internal oblique views in 
addition to AP and lateral views. The internal oblique radiograph 
was more accurate for demonstrating the fracture gap and frac-
ture pattern [8]. Classifications should be based on the greatest 
displacement seen on at least three radiographic views, especially 
the internal oblique view. We have used Jacob and Fowles classifi-
cation to decide about the management [7]. The undisplaced Type 
I injury can be treated conservatively by posterior plaster slab for 
3- 4 weeks after detail counselling about likelihood of future dis-
placement and consent for regular weekly follow up and x-ray to 
look for any redisplacement Sometime displacement can occur 
within the plaster slab and may require fracture stabilisation [14]. 

In our study 30% of patients with type I fracture had displacement 
as early as 2 weeks. So we recommend percutaneous pinning of all 
type I fractures to avoid any further procedure. All type II patients 
were treated by closed reduction and stabilisation by k wires after 
confirming the intact cartilaginous trochlear hinge by arthrogra-
phy just before fixation under anaesthesia [9-12].

In fractures of the lateral condyle, the differentiation between 
the complete but undisplaced fracture (type I and II) which ex-
tends through the articular surface of the cartilaginous trochlea is 
necessary. This has the danger of secondary displacement (type I), 
and the hinge fracture, which does not involve the articular surface 
(type II) cannot be made on radiographs [10,15]. Thus, unstable 
fractures that should be stabilized surgically may be underesti-
mated and treated conservatively. Hence to establish the correct 
diagnosis initially, additional procedures such as arthrography is 
very useful [7,9-11,16]. However magnetic resonance imaging of 
the elbow or ultrasonography have been proposed in the literature 
[16,17]. We felt that preoperative arthrography under GA is a very 
practicable approach, not expensive and does not require any ad-
ditional procedure, like MRI or ultrasound which will require ad-
ditional procedure and expenses.

Many authors have suggested all lateral humeral condylar frac-
tures should be managed surgically because of risk of displacement 
and high rate of non-union [18,19]. Only truly nondisplaced frac-
tures were amenable to nonsurgical treatment.

We have treated all 18 types II fractures by closed reduction 
and k wire fixation because of intact cartilaginous hinge with excel-
lent results [20]. We could correct the angulation deformity in all 
children by closed manipulation and then stabilisation by 2 or 3 k 
wires.

In type III fracture, it is difficult to achieve and maintain the re-
duction of a displaced and rotated lateral condylar fracture. This 
type III injury has a high prevalence of poor functional and cosmet-
ic results associated with closed reduction and k wire fixation. ORIF 
has become the most widely accepted method for the treatment of 
unstable fractures with Jakob Stage 3 displacement. Hence we nev-
er attempted closed reduction in this type III injury patient [21]. 
However, even with ORIF, malunion may occur because of a lack of 
intraoperative confirmation of the reduction status or osteonecro-
sis caused by excessive soft tissue dissection. Out of 8 children of 
type III injury 50% patients had thickening of lateral condyle with-
out any change in the carrying angle nor any one developed ulnar 
neuritis. There was not a single case of postoperative necrosis. 

Complications

Two patients of type I fracture required fixation as they got dis-
placed within plaster slab and needed fixation. No significant com-
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plication observed in this study. However a large subset of patients 
and longer duration of study would be ideal to comment as small 
patient size is a limitation of this study.

Conclusion
Fracture occurs most commonly due to fall from height onto 

outstretched arm. It is essential to diagnose lateral humeral con-
dyle injury in children who report to the hospital with elbow in-
jury. It can often be missed on radiographs, internal oblique elbow 
x-rays are critical. When in doubt it is worth considering arthrog-
raphy, ultrasound studies or MRI. Though type I injury is common, 
many times the diagnosis may not be interpreted properly and in-
ternal rotation view will reveal it to be type II injury.

Type I injury should be treated by closed reduction and pinning 
in situ to avoid further additional procedure. If treated by Non-op-
erative means regular and frequent follow up is essential to moni-
tor further displacement. 

Type II injury should have arthrography to confirm the intact 
cartilaginous hinge before attempting closed reduction to correct 
the angulation or displacement by at least two divergent k wire 
fixation. 

Type III injury always requires open reduction and fixation. It 
is necessary to handle the displaced and rotated lateral condyle 
carefully without further damage to soft tissues and vascularity to 
decrease the chances of avascular necrosis. Articular reduction is 
the primary goal in surgical intervention of displaced fractures. In 
spite of good reduction and fixation some complications can oc-
cur especially spur formation, thickening of lateral condyle or val-
gus deformity. These children need subsequent follow up for any 
change of carrying angle or development of ulnar neuritis.
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