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Treatment of Ankle Fractures in Children

Choong-Gil Lee, M.D., Jin-woo Kwon, M.D)., young-Dae Park, M.D.,
Jae-Hyum Park, M.D., Sung-Ho Shin, M.D.

Department of Orthopedic Sugery, Pohang Sunrin Hospital, Pohang, Korea

The purpose of this study is to find the effective treatment method by evaluating the frequency and
causes of complication in each Salter-Harris types.

The materidls were 26 ankle physeal injuries treated from 1989 to 1994 with least follow-up of 12
months(ranged 12 to 62 months).

The results were as follows.,

1. There were 14 boys and 12 girls with an average age of 1] vearsirange, 3-15years)

2. According to Dias and Tachdjian classification, mechanisms of injury were pronation-eversion-
external rotation type in 7, supination-inversion type in 6, supination-plantar flexion type in 4,
supination-external rotation type in 2, Tillaux in 3, unclassified in 4.

3. Amomg 26 cases operative treatment was done in 11 cases that include 4 cases of closed reduc-
tion & percutancous pinning and 7 cases of open reduction & internal fixation.

4. Among 26 cases, complication occurred in 4 cases, in which 3 cases were treated by closed
reduction and cast immeobilization only or with percutaneous pinning.

5. It is most important for prevention of complication that Salter-Harris type II, IT, TV fractures
were to be reduced accurately and fixed adequately.

6. Because Tillaux fracture ocurs near the age of epiphyseal closure, there were no clinically sig-
nificant deformity after long term follow up.

In 3 cases of Tillaux fracture, the restuts were good.

Key Words : Ankle injury in children, Complication,

B

Az A § B
Y FPA QAE 697
Tany e

% & w8 82lE 19959 &4 gEEFgds FAgE,

— 637 —



M B

Ao}l Z@yd Aol A8E Salter-Harris Al 1,
28t 2de ASE BE AxIECl HEH RYS
2 A 53le] F& g 9o} €8] HE A 3,
489 o] AL oAy 213 FHe] BE
ol o] 7 dgwe] vy Adgel eld ZEy
o] Blmrt gold gl o8 alREHE e o
TFHEcn ggen :PddE ol &8, AT

HAEe] #Ey HE 9 IHNFER 2]&?}
7é‘-r7l- B wgog g A 1ot g

Fales Rt B v k- 5 L= 8

2 dTe BEXe

2He Aol ARy Lol 28

€ 4o 2 Dias-Tachdjian®F1l
—Hl ““2!"159} FA B LA JHE S B
A3l Fehare] Salter-Harris¥el wrg gt
3 A H5uEE FEstas stgoh

¥ 2y 48 99 %‘*—*‘ﬂ#oﬂﬂ% 1989 5]
19941712 6 Fot 24 FEHLAAE HEE 154
olste] Zio} Zebd 23 Hol Z 1d o} 24 B
o] Fhsstald 2678 oz sdon £4 G

A

9] o|ghx] ALY} L HFEI EFH RPARIAL
-% PP olEE Aote] 4 AE ¢ HF

T 7 detd oz AR E Diass
Tachdjlan-w—%-ﬂdé Agsled £ olekslyd
o Fuidars] I=E Salter-Harris®& A3}

miﬂ 2

dobh 144 odobrt 12#%
01]*1 15474 2 e llﬂl‘ﬁb}.

REALTZY 1TA, FEARR7E 34, v)zeiFe] 3
i, % F ‘—iéﬂ A47F 3d 4ot
3 2Eo 2R
-2 A -

Dias®t Tachdjian ERYHel wad
el He] TH(27%), - WA ol (24%),

He-F2¥e] 4d(15%),
{8%), Tillaux &3] 3:(12%; %139 eH
{Table 1} Salter-Harris £fcl 25 94
ARgdat e A 28] 93l (35%) 2 71 2%k A
18 4e0(15%), A 4% 3#(12%), A 38 48
(15%) 52l oo fUE AdRsde A 1
o) 83, A 5%e| 18 Table 2).
4, *2 4y

2o -3 Byl 29

Salter-Harris A 1,
dAlstel vmH Tk

289 Zeve =FEEE
T FEo] HH HEZ

Table 1. Dias and Tachdjian Classification

Type of injury No. of patient %
Supination-External rotation
Grade I 0 0
Grade IT 2 8
Supination-Inversion
Grade | 2 8
Grade I 4 16
Supination-Plantar flexion 4 16
Pronation-Eversion-External rotaion 7 27
Tillaux fracture 3 12
Triplane fracture 0 0
No adjustable 4 15
Total 26 100
Table 2, Salter-Harris Classification
A. Distal Tibial Epiphyseal Injury
Type of injury No. of patient %
type I 9 35
type II 4 15
type 111 4 15
type IV 3 12
B. Distal Fibular Epiphyseal Injury
Type of injury No. of patient %
type I 8 31
type V 1
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Table 3. Methods of Treatment (by Dias and Tachdjian)

CR CR with percutaneous pinning O.R.LF

SER 1 1
SI 3 1 2
S.Pf 1 2 1
PEER 5 1 1
Tillaux 2 1
No adjustable 3 I

Total 15(58%) 4(15%) T(27%)

Table 4. Complications

Type/Cx premature epiphyseal closure angular deformity L.L.D.

SER
S1 1 1
S.Pf

PEER 2 1

Tillaux

Triplane

No adjustable

Total 1 3 1

L.L.D. : Leg Length Discrepancy
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Fig. 1. A nine-year-old boy who injured right ankle in
supination-inversion mechanism.,

A. The initial roentgenogram shows a Salter-
Harris type TV fracture of distal fibula.

B. Because the fracture was thought to be dis
placed and rotated in coronal plane, the
physis and the articular surface were
openly reduced. Internal fixation was per
formed with small smooth Kirschner's
wires.

C. 13 months late, the boy had a normal appe-
aring ankle and equal leg lenght. The roe-
ntgenogram shows early fusion of distal fi-
bular ephysis.
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Fig. 2. A thirteen-year-old girl who showed Tillaux-

fracture,

A, The initial roentgenogram shows a Salter-
Harris type IV fracture of distal tibia.

B. Because the fracture was displaced about 2
mm fracture was reduced closely.

C. 15 months later, the roentgenogram shows
a normal physis.

Fig. 3. A eleven-year-old boy who injured right ankle in
supination-inversion mechanism

A. The initial roentgenogram shows Salter-Harris
type III fracture of distal tibia and Salter-
Harris type I fracture of distal fibula.

B. The physis and articular surface were reduced
openly. Internal fixation was accomplished
with small smooth Kirschner's wires.

C. 12 months later, the boy had no pain and no
limitation of ankle motion. The roent-
genogram shows varus deformity of dis-
tal tibia about 10 degrees.
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.. Fig. 4. A nine-year-old girl who injured left ankle in

pronation-eversion-external rotation mecha

nism.

A. The initial roentgenogram shows Salter-
Harris type II fracture of distal tibial and
distal fibular fracture above the epiphysis.

B. After closed reduction, the ankle showed
acceptable alignment. The fracture was
main tained with long leg cast.

C. 12 months late, the ankle showed vaurs
deformity and the girl had leg length dis

crepancy. The roentgenogram shows varus diformity of distal tibia about 12 degrees and 1.9 cm tibial lengthenning.
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