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A Clinical Study of Lateral Condyle Fracture of Distal Humerus in Children

Bong Yeul Lim M.D., Hee Young Jung M.D. Byung Yong Yoo M.D.
and Dong Bai Shin M.D.

Department of Orthopaedic Surgery, Hyundai Haesung Hospital,
Asan Social Welfare Foundation, Ulsan, Korea

In dealing with lateral condylar injuries of humerus, the chance of pitfalls and having
a poor functional result with poor management is much greater because it is a physeal in-
jury involving intraarticular surface. Lateral condylar physeal injuries of distal humerus
have been regarded as Salter-Harris Type IV injury. But indeed, true Salter-Harris type IV
injury of lateral condyle of distal humerus are rare. It should be regarded as Salter-Harris
type I injury.

Previously Milch classified the lateral condyle fracture of distal humerus as type I and
type I after Stimson’s description. It seems to be most useful to plan therapeutic modali-
ties by classification of lateral condyle fracture on the basis of stage of displacement pro-
posed by Jakob et al and Milch’s type. Authors performed clinical analysis about lateral
condyle fracture of distal humerus in children.

Among 79 cases, who were treated at department of orthopaedic surgery, Hyundai hae-
sung hospital from Mar. 1982 to Mar. 1988, it was possible to follow up in 30 cases.

The result were as follows ;

1. The age incidence was confined from age of 3 to age of 12. Peak age was around 6.

2. Most of fractures were Milch’s type (75 cases) in contrast to Milch’s type I (4 ca-
ses).

3. Precise differentiation of stage I and I displacement was needed for evaluation of
stability of fracture and planning treatment modalities.

4. In case of stage [ displacement, cast immobilization alone was insufficient. K-wire fi-
xation was needed for prevention of displacement and better result.

5. In all of cases(30 cases) overgrowth of lateral condyle and spur formation were noti-
ced but it has no clinical disabilities.

6. There were no significant differences of outcome between different fracture types and
different stage of displacement. But significant differences of outcome were noticed how
treatment performed. Accurate anatomical reduction and stable fixation was needed.

7. 2 cases of severe cubitus varus(20’) were occured. In 21 cases, carrying angle were
changed, valgus change were more common than varus change. It was thought to be
relative undergrowth of lateral condyle of humerus and malunion as its causes.
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8. In all cases, there were no loss of R.O.M.

Key Words : Fracture, Lateral condyle, Milch’s type, Jakob’s stage.
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Table 1. Age and sex distribution
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Table 2. Causes of injury

Traffic
Accident : 2
(2.5%)

Table 8. Type of fracture

No of No of
total case follow up

Mileh type I

(S-H* type IV) 4(5.1%) 2(4.8%)
Milch type 1

(S-H type I) 75(94.9%)  28(95.2%)
Total 79(100%) 30(100%)

S-H* : Salter-Harris

2. #ale| ¥l mE ERY BXE

9eF AF Abasl 4844(608%)E M @
$k3, AL 2961(36.7%IR o, LEALL
2 Qi Ho| 265 cH(Table 2).
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No. 1 2 3 4 5
Age

Table 4. Stage of lateral condylar displace-
ment

No of No of
total case follow-up
Stage I 25(33.3%) 8(28.6%)
Stage I° -~ 41(54.7%) 15(53.4%)
Stage W 9(12.0%) 5(18.0%)
Total 75(100%) 28(100%)

ged Aol A%l ERAHAL F 794F
Milch type I(4¢l) Rcohe etex e 2 Milch
type I (75¢])~7} Tgkz(Table 3), Milch type
I 756l e ofA] 49 P Bt
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%), Stage I A 47} 9oijo] % c}(Table 4). Sta-
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worth®7} £33 716 =2} £F31% ). Sta-
ge 14+ FdH A4 2mm o]3lql A
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2 39 HFig. 1, 2).
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Fig. 1. Types of lateral condylar fractures. A) Milch type I fracture pattern (Salter-Harris
type V). (From Rockwood. C.A., Wilkins. K.F, and King. R.E, editors . Fractures in children.
Philadelphia. 1984. J.B.Lippincott Co.) B) Milch type I fracture pattern (Salter-Harris type ).
(Redrawn from Milch : J. Trauma 4 : 592, (C) by Williams and Wilkins, 1964.)
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Fig. 2. Stages of lateral condylar displacement. A) Stage I, B) Stage I, C) Stage W, (Re-
drawn from Jakob. R.P, et al.: J. Bone Joint Surg. 57B : 430. 1975.)

Table 5. Classification of control group for study

Milch's Al group: C/R and Long-arm cast immobilization
Type 1 A2 group: O/R and I/F & K-wire
Bl group : Stage I displacement +C/R and Long-arm cast immobilization
B2 group : Stage I displacement +C/R and K-wire fixation
Milch’s C1 group : Stage I displacement +C/R and Long-arm cast immobilization
type II C2 group : Stage I displacement +C/R and K-wire fixation
C3 group : Stage I displacement +0O/R and I/F € K-wire
D group: Stage II displacement +0/R and I/F T K-wire

Table 6. Incidence of complication

Complication No.
1) Loss of R.O.M. 0
2) Bony overgrowth with
spur formation 30
3) Angular deformity 21
Cubitus varus 6
Cubitus valgus 15

4) Delayed union

5) Non-union

6) Premature fusion

7) Neurologic complication
8) Avascular necrosis
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Table 7. Change of carrying angle relative to health side

Al Total No change

Less than Varus More than

varus 5° 5 ~15° varus 15°

Less than Valgus More than
valgus 5 5~15 valgus 15°

Al
A2
Bl
B2
C1
C2
C3
D

<o

oW DN

1

Wi —= DD O N N O

Total 30

DN DN N

Table 8. Incidence of carrying angle change
(According to types of fracture)

A group 1/2 (50%)
(Milch type 1)

B group 4/8 (50%)
(Stage I displacement)

C group 8/15(53.3%)
(Stage @I displacement)

D group 1/5 (20%)

(Stage I displacement)

* Carrying angle change more than 5° dif-
ference comparing with healthy side
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Table 9. Incidence of carrying angle change
(According to type of treatment)

C/R and Long arm cast 9/11(81.8%)
(A1+B1+C1)

C/r and K-wire fixation 4/10(40%)
(B2+C2)

O/R and I/F 2/9(22.2%)
(A2+C3+D)

* Carrying angle change more than 5° dif-
ference comparing with healthy side.
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Fig. 3. A) 5 year old female patient with
lateral condyle fracture of distal humerus,
Milch type I with displacement. Closed re-
duction was performed but anatomical re-
duction was not achieved. B) After 4 weeks
of long arm cast immobilization, evidence of
bony union was not showed. On lateral view,
there showed displacement of fractured ca-
pitellum. C) 5 years later, cubitus varus oc-
cured with relative enlargement of capitel-
lum.

Fig. 4. A) 5 year old boy with lateral cond-
yle fracture of distal humerus, with stage II
displacement. B) Union of fracture site was
not achieved with 4 weeks of Long arm cast
immobilization followed by closed reduction.
Union was achieved after total 7 weeks of
immobilization. C) Cubitus varus 20° was no-
ticed on follow-up at 1 year after injury.
Note that bony prominence on lateral cond-
yle along postero-lateral aspect.

196333 Salter 2} Harris?o] 2]8] S-H type IV
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Fig. 5. A) Stage I displacement ; Open re-
duction and K-wire fixation performed. B)
4 weeks after operation ; Accurate anatomi-
cal reduction was established. Exercise star-
ted from post-op. 3 weeks. C) 3 years after
operation ; No change of carrying angle and
noticed bony overgrowth with spur formation
on posterolateral aspect of distal humerus.
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Fig. 6. A) Milch’'s type I lateral condyle
fracture with minimal displacement and (Less
than 2 mm) are compatible with Stage I dis-
placement. B) Stress view showed lateral
translocation of proximal Ulna with more
displacement of lateral condyle. So, it is sta-
ge I displacement.
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Fig. 7 A) Stage I displacement. B) Varus
stress view showed intact cartilage hinge
on lateral crista and fracture fragment was
stable. Stage I displacement was confirmed
and conservative treatment was performed.
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