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A Clinieal Study for the Complications Following Treatment of
Children Ankle Injury

Sung Joon Kim, M.D., Jae Lim Che, M.D.,
Tai Seung Kim, M.D., Hyun Kyu Jang, M.D.

Department of Orvthopaedic Surgery, Hanyang University, College of Medicine, Seoul, Kovea

The children's ankle injury is different from that of adults in terms of the possibilities of

injury to growth plate and influence to growth. Therefore accurate reductton under the knowl-

edge of prognosis of the injured growth plate is very important, Many authors agree that the
prognosis of mnjured growth plate is dependent on the injury type, the age of the patient at the

onset of injuries. the method and accuracy of reduction, and whether the injuries open or

closed. We treated 45 cases of children ankle injuries from August 1983 to June 1991 and

evaluated the cases of eight children who had a injury leading tc complication. Most of them

had had a SalterHarris type I or type I injury of the distal end of the tibia. Initially all the

cases were treated with accurate reduction of the physis as much as possible, but six of them

developed growth disturbance including physeal arrest, temporary cessation of the growth and

growth retardation, while two did growth stimulation.

Key Words : Ankle injury in children, Complication.
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A} Fig. 1). #91e .‘illr* wEAbare Sl B A
g Ay 3" £44o] o EFHAT

(]

FHEe 25 4ol @4 sdern Hg4
Aiye #2448 4397 (entire gro-

wth arrest), €A A 2FE
growth}, 47373 (growth retardation), ¥4 Z{ove-
rgrowth) 5% 25929 (Table 1), a4y &
a8 BEH AEA A partial growth arrest), B]‘E‘

4 A A (fibular physeal arrest}& 2.1 Table 2

—ﬁo

F A {temporary cessation of

7” HO]- }\0

3.0 &A™ Y HEl2 gEsel 2|
A H04d £4de] A3, 49 7} Salter-Harris 2

Table 1. Closed Injuries

Compllcatlon

No. of cases

Growth arrest (entire)

Temporary cessation of growth
Overgrowth

—_— DY e =

Growth retardation

Table 2. Open Injuries

No. of cases

Complicatinn

Growth arrest(partlal) 2

Fibular physeal arrest H

Table 3. Type of Injury (closed)

Mechanism S-H type No. of cases
PEER I 4
SI m 1

S-H type : Salter-Harris type
PEER : Pronation-eversion-external rotation
51 : Supination-inversion

Table 4. Type of Injury (open)

Mechanism 5-H type No. of cases
OFI 2
SI | 1

QPI ! Other Physeal Injury (sagittal shaving and other

open injuries may remove the perichondral ring)
SI [ Supination-Inversion

geoll e, DiasTachdjian BHF4A" ]l —2y—
g3 A Fdo #4741-F RAG(Table 3). W

AMukdel AL BEH AYARNE B 24 25
Ay =48 ohwln, A W (sagital

shaving) ol &% 4398 9 F & (perichondral ring) 2
H8H £42M other physeal injury™ell E&3E
tH Table 4).

¢

4. &4 HEgt A= F EESI A

THYA g8 9 HPdEy HEd e FyF
-2 Salter-Harris 28 oAl #el7t glalen, o7k
3goM BHEA AEE Hysn wAg A4
3] W sagittal rotation)o] Y l' =l o]Ze] A
A AFAAE 7 eA s ¥ 4 QAcH Table 5,
6).
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Table 5. Closed Injuries

Complications No. of cases Mechanism 5-H type Treatment
Entire growth arrest 1 PEER | 0/R & I/F
Temporary cessatton of growth 1 St m /R & I/F
Growth retardation 1 PEER I C/R
Overgrowth 2 PEER n O/R & I/F

PEER Jii C/R & Pinning
O/R & I/F : Open reduction & internal fixation C/R : Closed reduction
C/R & Pinning : Closed reduction & percutaneous pinning
Table 6. Open Injuries

Complications No. of cases Mechanism 5-H type Treatment
Partial growth arrest 2 oP1 Conservative
Fibular physeal arrest 1 SI 1) O/R & I/F

s, dz Fdef FAR eg dyhiFe] 0

N. &3 22 F7rE . 1171114 Feol wd A3 ve

o Mapping AU Jepet 15%8 ExF A
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A Salter-Harris 2% ] £4-2 Wiy}, #Ag4
5 5 209 FA gA ARIGIA %9 4%
2 obdx ARtEo Qlav), #fEZ2& oju HAy
o 0.8ms H5S HdvHFig 2).

2. FEA MEEX v EAILE YL 44 ARz,
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H YERe
= U 4%

(sagittal shaving)el )& 7

Ao Fud 24 SYE a_aau}. Y +
Ho] AgAAR %

A A AR YA WS

AAEAAE 29l 439 uS
Hell e o] 251 J&8 RFR A Fig
3).

3 BAIY HEER 84 HAE e -YHYem
A% Salter-Hareis 38 e 42 @ity #3834
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A AR AR,
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Fig. 2. Entire growth arrest {(case 1). A} Anteroposterior and lateral radiograph showing Salter-Harris type I injury

by pronation-eversion external rotation force. B) Anteroposterior radiograph showing a entire epiphyseal

closure with O0.8cm shortening at 24months afier injury.
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(Fig. 4).
4, AARS 104 FAtE - 2ul—2] s HE e

2 <13 Salter-Harris 289 &£4& ¥t wiady
H oAE g N F4 ““*]"‘1 ALZlof A 2] Hhek Ak
& Ryou, 49hE FA AR AbElel M 98
2] WurekAe BolmmA SR A Alda)
AR e rojFEoh v FAZHE 319
NekE]e} 2licKFig b).

Fig. 3
Partial growth arrest (case Z2).
radiograph showing sagittally shaving epiphyseal in-

A) Anteroposterior

jury on the distal tibial epiphysis with open fracture
of the distal tibia. B) Anteroposterior radipgraph
showing varus deformity of malunited tibia aggrevated
by a partial growth arrest (arrow) on the medial por-
tion of the distal tibial epiphyseal plate at 10 months
after injury. C} The varus deformity was corrected by
a osteotomy and the bone bridge was removed at 11
maonths after injury. D) Anteroposterior radiograph
showing well growth on the medial aspect of the
growth plate at 6 months after bony bridge removal.

5 TME12H dals sl -elgb-slsdHe g
21gh SalterHarris 288 &4& w9l wad 3
29 oAb {1 ddEd stk 130E 34
WAL Abzlol A #Eel AF delF dddAdol
%TH o oe)Bd WE & Uen,

FAlAL At Me AE TR
447 V\‘i ol ] ol AL H ¢+ AUNTh WHEH
Z2] vh&:2ted (scancgram ol A 0.6ecm% = A&

BGrHFig. 6).
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Pig. 4. Temporary cessation of growth {case 3). A) Anteroposterior and lateral radiograph showing Salter-Harris type
1T injury by supination-inversion force. B) Anteroposterior and laterat radiograph showing slight sagittal rota-
tion after open reduction. C) Anteroposterior radiograph showing no growth arrest line on the medial portion
of the distal tibial epiphyseal plate and showing varus tendency at 9 months after injury. D)} Tomogram show-
ing no definite bony bridge (case 3). E) Anteroposterior radiograph showing a growth arrest line on the medial
portion of the distal tibial epiphyseal plate and a spontanecus correction of the varus tendency at 19 months
after injury (case 3).
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Fig. 5. Growth ratardation {case 4). A) Anteroposterior
radiograph showing Salter-Harris type I injury
by pronation-eversion-external rotation force.
B) Antero-posterior radiograph showing valgus
tendency at 11 months after closed reduction.
() Anteroposterior radiograph showing varus
tendency and opening of the epiphyseal plate at
f/u 49 months {case 4).
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Fig. 6. Overgrowth (case 5). A) and B} Anteroposterior and lateral radiograph showing Salter-Harris type [ injury
by pronation-everston external rotation force. C) Anteroposterior radiograph showing more grown away of a
growth arrest line of the affected side from the epiphyseal plate at 13 months after closed reduction and
percutaneous pinning. D) and E) Scanograph showing more grown away of the growth arrest line of the
proximal tibia of the affected side and showing 0.6cm overgrowth (case 5).
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