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— Abstract—

Analysis of the Distal Tibial Physeal and Epiphyseal Injury

In Ho Choi, M.D).", Choon Ki Lee, M.D., Duk Yong Lee, M.D.*, Se 1l Suk, M.D,*
Seng Choi, M.D.,”™ Yong Hoon Kim, M.D.,”" Suk Kee, Tae, M.D. ***
Seong 11, Kim, K.D,”**

Depariment of Orthopaedic Surgery, *Seoul National University Hospital, Seoul, Korea
*Nam Seou! Hospital, Seoul, Korea ,**Chungmu Hospital, Seoul, Korea
“*Kangnam General Hospital, Seoul, Korea

w*Hanla General Hospital, Cheju, Korea

We have reviewed 21 cases of physeal and epiphyseal fracture of the distal tibia including
one case of juvenile Tillaux fracture and four cases of triplane fracture. The patterns of
fracture were correlated with the mechamsm of injury using the modified Lauge-Hansen
method and systemic classification of the triplane fracture was proposed. Treatment included
closed reduction and cast(9 cases), closed reduction and percutaneous pin fixation(4 cases),
and open reduction(8 cases), Two of the nine patients treated by means of closed reduction
and cast had ankle joint incongruity or progressive varus deformity requiring corrective ost-
eotomy. These two patients had either Salter-Harris Type III or Type IV fracture after
supination -inversion inury. In one patient, who had 100 per cent displacement of the distal
tibial epiphysis and degloving injury of the ankle, premature physeal arrest developed after
open reduction and internal fixation for Salter-Harris Type Tyre I fracture,

If there are triangular metaphyseal ledge along with the juvenile Tillaux fracture-like
vertical epiphyseal fracture line on the antero-posterior view and Salter-Harris Type II or
Type IV fracture on the lateral view, a certain type of triplane fracture is strangly suggested,
Plain radiographs, however, could not accurately demontrate the detailed configuration of the
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triplane fracture, instead computerized axial tomography was very helpful us to analyse the
true dimensions of the triplane fracture, We agree that displaced Salter-Harris Type IIl or
Type IV and transitional fractures with a fracture gap of more than tweo millimeters in the

weight-bearing portion of the epiphysis reguire open reduction.

Key words : Physeal and epiphyseal fracture, distal tibia. Triplane fracture.
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Table 1. Eticlogy of Injury

Salter-Harris Ogden Miscellaneous
Etiology
1 I i v VI Tillaux Triplane
Traffic Accident 2 5 1
Sports Injury 3 1 1 2
Failling or Slipping 1 1 2 2

Fig. 1. A. Fifteen years-old-boy with 100 per cent
anterolateral displacament of the distal
tibial epiphyis and associated fracture of
the fibula.

B. Immediate postoperative radiograph
showing anatomical reduction by open
method.

C. Four months after surgery, premature
closure of the physis was noted,

C :
Table 2. Summary of the Patients with Distal Tibial Epiphyseal and Physeal Injury
Salter-Harris Ogden Miscellaneous
Etiology
T 1| m v Vi Tillaux Triplane

S-ER 1
S-PE 201
S-1 201y 2
P-E-ER I 3(1)™ 2™
Tillaux |
Triplane 4~
Other 1 2(1)~

*.Closed reduction and percutaneous pinning

*:0pen reduction and internal fixation.
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Table 3. Summary of the Patients with Transitional Fracture

Case Sex Age at Onset Diagnosis Treatment Follow-up  Complication
1 M 15 yrs Tillaux ORIF * 3 yrs None
2 F 12 yrs Triplane, 2 Part ORIF * 2.2 yrs None
3 F 13.5 yrs Triplane, 3 Part QRIF* 0.6 yrs None
4 M 145 yrs Triplane, 3 Part ORIF * 0.8 yrs None
5 M 15 yrs Triplane, 3 Part ORIF ™ 3 yrs None

*ORIF :open reduction and internal fixation
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Fig. 2. Twelve years-old-girl with two part triplane fracture,

. An antero-posterior radiograph showing the fracture line traversing the medial malleclus, Note
the triangular shaped metaphyseal ledge and assoiated fibular fracture,

B. A lateral radiograph showing Salter-Harris Type [ -like epiphysea! fracture,

C. Two part fragments are shown on the epiphyseal level C-T,

D. Two part fragments are shown on the metaphyseal level C-T.

E. Immediate post-operative roentgenogram demonstrating perfect reduction of the fracture with

three screws,
F. An antero-posterior radicgrph 3 vears after open reduction showing the fracture well healed.

>
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Fig. 3. Fourteen years and six month-year-old boy
with three part triplane fracture,

A. Typical Salter-Harris Type [ juvenile
Tillaux fracture is noted along with the
faint shadow of the metaphyleal ledge
on the antero-posterior view, and Type
IV fracture of the tibial epiphysis is noted
on the lateral view.

B. Three part frgments are shown on the
epiphyseal level C-T,

C. Two part fragments are shown on the
metaphyseal level C-T,

D. Immediate post-operative radiographh
showing anatomical reduction,

E. A radiograph at nine months after open
reduction.
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Fig. 4. Thirteen years and six month-year-old girl with three part triplane fracture,
A. An antero-posterior radiograph showing definite Salter-Harris Type I fracture(long arrow) and
faint shadow of the triangular metaphyseal ledge(arrow head).
. A lateral view suggestive of Salter-Harris Type IV fracture.
. Three part fragments are shown on the epiphyseal level C-T,
. Two part fregments are shown on the metaphyseal level C-T,
. An anterc-posterior radiograph at six menths after open reduction showing the fracture well
healed.
A lateral radiagraph at six months after open reduction showing the fracture weill healed,
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Fig. 7. Four part trlplane fracture,
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