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A Clinical Study of the Mechanism of Injury of Juvenile Tillaux Fracture
and Triplane Fracture

Jun Dong Chang, M.D. and Jung Chang Lee, M.D.

Department of Orthopedic Surgery, Dongsan Sacred Heart Hospital, College of Medicine,
Hallym University, Seoul, Korea

The juvenile Tillaux fracture and the triplane fracture of the distal end of the tibia in adolescents
are considered uncommon injuries and the mechanism of both injuries has been uncertain. It has
been postulated that both fractures probably are caused by external rotation of the foot. We
‘atempted to evaluate the mechanism of injury as well as to conform the role of the external rotation
of the foot for the juvenile Tillaux fracture and triplane fracture.

From 1983 to 1988 at the department of orthopedic surgery, college of medicine, Hallym Univer-
sity, we evaluated the cases of nine adolescent patients with the juvenile Tillaux fracture and nine
patients with the triplane fracture of the distal tibial epiphysis.

We confirmed that external rotation force produced the triplane fracture as well as juvenile
Tillaux fracture. And we could postulate that the triplane fracture needed further external rotation
force, less closure of the distal tibial epiphysis, and more complicated mechanism of injury than the
juvenile Tillaux fracture.

The knowledge of these mechanism of injury enables us to use a rational manipulative approach
to reduce these fractures.

Key Words : Juvenile Tillaux fracture, Triplane fracture, Mechanism of injury.
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Table 1. Cause of Injury

Juvenile Tillaux Fx. Triplane Fx.

Cause/Type No. % No. %
Traffic
accident 5 55.6 2 22.2
“Slip down 2 22.2 3 33.3
Fall down 1 111 2 222
Sports 1 11.1 2 222
injury
Total 9 100 9 100

BC/AB

Fig. 1. Ratio of width of anterolateral frag-
ment.

o)E9 AHE XL triplane FHo] 12-164)
Atolef] Juvenile Tillaux &3 o] 13-184 A}o]
o 2X 3geon, HFIHL 44 14444
14.64 ©1%lt}. AHEEe Juvenile Tillaux &
dolxe @Ast 74, A7 24 ojeH
triplane 28 ME FA7} 64, JAI} 34 0]
At

FAGA &40 912 & triplane TH
Ae vlnfde] 34 (33.3%)2 7FE}eH
AFALL, o 4FAS, EFA &l &
Z+ 298013, Juvenile Tillaux FTHAAE
LFALLI} 591 (55.6%)2 7HF wRew o
n# Aol 24, o] &3} FLe EFA &
Ato] Z+zh 1|4 o] %t} (Table 1).
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Fig. 3. Direction of fibula fracture.
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Table 2. Ratio of Anterolateral Fragment
Width (p<0.01)

Case J%Yg:ie Case Triplane
1 42.6% 1 49.9%
2 41.3% 2 44.6%
3 39.7% 3 44.5%
4 30.0% 4 42.6%
5 30.0% 5 50.8%
6 44.4% 6 50.0%
7 44.6% 7 45.0%
8 45.6% 8 50.6 %
9 44.0% 9 54.8%
Total 40.2% 48.1%
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Fig. 4. Triplane fracture (three fragments). Anteroposterior view shows Salter - Harris type II
fracture of distal tibial epiphysis and widening of the medial portion of the tibial epiphysis and oblique
fibular fracture. Lateral view shows Salter-Harris type Il fracture of the distal tibial physis.(right).
The fracture was openly reduced and internally fixed with multiple K-wires and screws.
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Fig. 5. Computerized tomogram of triplane fracture shows the anterolateral fragment of distal
tibia (Salter-Harris type Il fracture of distal tibial epiphysis) and metaphyseal fragment line.

Fig. 6. Juvenile Tillaux fracture. Salter-
Harris type H fracture of the distal tibial phy-
sis;the medial part of the tibial physis is fused.
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Fig. 7. The three fragments of a Triplane
fracture:(1) Anterolateral portion of the distal
tibial physis. (2) Remainder of the physis and
posterior with an attached posterolateral spike
of the distal tibial metaphysis. (3) The distal
tibial metaphysis.
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Table 3. Clinical Result

Juvenile

Result/Type Tillaux Triplane
Excellent 6 5
Good 2 3
Fair 1 1
Poor 0 0
Total 9 9

1A AYSYD 5 F 4 (80%) MM ¥&
olAe] ANE HYN BIFH AEFZE ZZ
03 A 44 BRA FFolAe A
B gt} (Table 3).
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