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A Clinical Study of Traumatic Epiphyseal Plate Fracture

Kwang Hoe Kim, M.D., Sung Joon Kim, M.D., Jae Lim Cho, M.D. and Young Choo Yoon, M.D.

Department of Orthopedic Surgery, College of Medicine, Hanyang University, Seoul, Korea

In paediatric orthopaedic, it has been discovered that the fracture of the epiphyseal plate may cause
not only growth disturbances but also progressive deformity upon appendicular skeleton of a growing

child.

Between 1972 May and 1983 April, 102 inward patients(106 cases) who were 18 years old or youn-
ger were treated in the department of orthopaedic surgery of Hanyang University Hospital because of

epiphyseal plate fractures. The results were summerized as followings:

1. The peak age was from 5 years to 14 years(average, 10.2 years old).
The sex ratio was 4.3 for male to 1 for female.
. The left side was involved more frequently than the right extremity.

The incidence of epiphyseal fracture was 8.1% of fracture in children.
The most common fracture was developed at humeral epiphysis.
The most common type of epiphyseal fracture was Salter and Harris type .

N

reduction and internal fixation, and 1.9% by closed reduction and traction.
9. The average period of immobilization was 5.2 weeks.

The most common cause of fractures was injury on fall down(in 41.4% of all cases).

The 50.5% of all cases was treated by closed reduction and cast immobilization, 48.1% by open

10. The incidence of complication of all cases was 13.2%, but only 2 cases of them(1.9%) were needed

for operation because of their complication.
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Fig. 1. Classification of epiphyseal plate injuries according to salter & Harris.

Table 1. Age distribution

A:’& Humerus  Radius Ulna Femur  Tibia Fibula  Phalanx g‘f“g‘;z; (%)
0— 2 2 0 0 0 0 0 0 2( 1.9)
3—- 4 4 0 1 0 1 1 0 7( 6.6)
5— 6 12 2 0 2 1 0 0 17( 16.0)
7— 8 8 3 1 0 0 0 2 14( 13.2)
9—-10 8 4 0 1 2 1 0 16( 15.1)
11-12 9 4 0 0 1 1 1 16( 15.1)
13—14 3 3 0 1 8 3 2 20( 18.9)
15—16 5 2 1 0 0 0 0 8( 7.5)
17—18 2 0 0 0 3 0 1 6( 5.7)
Total 53 18 3 4 16 6 6 106(100.0)
Table 2. Sex distribution Table 3. Side distribution
Sex Number of cases(%) Side Number of cases(%;)
Male 86(81.1) Left 63(59.4)
Female 20(18.9) Right 43(40.6)
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Table 4. Cause of injury

Site Humerus Radius Tibia . Total
M Dist. Prox. Dist. Prox. Ulna  Femur W Fibula Phalanx (%)

Fall down 27 1 8 3 1 1 2 0 0 1 44(415)
Slip down 18 0 3 3 0 2 3’ 0 1 0 30(283)
Traffic accident 6 1 1 0 2 1 7 3 5 1 27( 255)
Direct blow 0 0 0 0 0 0 1 0 0 2 3 28
Machinery injury 0 0 0 0 0 0 0 0 0 2 2( 19
Total 51 2 12 6 3 4 13 3 6 6 106(100.0)

Table 5. Incidence of epiphyseal plate injury in children

B St Rato 2
Humerus 277 53 19.1
Femur 260 4 1.5
Tibia 217 16 74
Radius 103 19 18.5
Fibula 102 6 5.9
Ulna 97 4 4.1
Pelvis 91 0 0
Clavicle 53 0 0
Finger 39 3 7.7
Metacarpal 22 2 9.1
Metatarsal 16 0 0
Toe 13 1 7.7
Total 1308 106 8.1

Table 6. Incidence of epiphyseal plate injury

Site Number of cases (%) m, =3 24
Distal humerus 51( 48.1)
Distal radius 13( 12.3) 1, oA 2%
Do e 12 1223; AA 1029 (10640) $74) AHFEE 2- 1842
Proximal radius 6 5.7) 7 10. 24 019 &0, 5—144) Alolell LY d=
Phalanx 6 5.7) 8341 (78.3%) 2 71 Wsich F 4z %I
: 5—124, 8L 5164, 4F % w[FL 9—144
Distal femur 3 28 3
Proximal tibia 3( 2.8) o) A o] w39 c}(Table 1).
Proximal humerus 2( 1.9 2, Myeg
Proximal ulna 2( 1.9
Distal ulna 2 19) e v=4.3: 12 FA7)F 864 (81. 1%) 14
: 2, gA7b 2090 (18.9%) 2 EAk A Bo] A3}
Proximal femur 1( 09
Total 106(100.0) A eHTable 2).
3. AREZ ¥z
o, &4 ¥4, FHYd ) WE, NaYy, 147 H$2 HEE FHZo]| 634 (59.4%)°1 F30]
7h, $H S 5ol disle B4l 439 (40.6%) 2 F 3ol wWo] dA s g cH(Table 3).
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Table 7. Incidece of Fracture according to Salter and Harris classification

ﬂ Humerus Radius Tibia L
- - Ulna Femur ——————— Fibula Phalanx Total (%)
Type Dist Prox. Dist. Prox. Dist Prox.
I 0 0 0 0 0 1 4 1 4 1 11( 10.4)
II 1 2 12 4 1 2 3 1 1 3 30( 28.3)
I 1 0 0 0 0 0 6 0 1 1 9( 8.3)
v 49 0 0 1 2 1 0 1 0 0 54( 50.9)
v 0 0 1 1 0 0 0 0 0 0 2( 1.9
Total 51 2 13 6 3 4 13 3 6 5 106(100)

Table 8. Method of treatment

Site Humerus Radius Tibia
- dmeru - - Ulna Femur ——— Fibula Phalanx Total (%)
Metho Dist. Prox. Dist. Prox. Dist Prox.

Open 38 0 0 2 1 0 4 1 1 4 51(48.1)

reduction

Closed 13 1 12 4 2 3 9 2 5 2 53(50.0)

reduction

Traction 0 1 0 0 0 1 0 0 0 0 2( 1.9)
Total 51 2 12 6 3 4 13 3 6 6 106(100)

-

Table 9. Duration of immobilization

ite

Duration _ flumerus Radius (i3 Femur __ LP®  Fibula Phalanx Total (%)
(wks.) ™\_ Dist. Prox. Dist. Prox. Dist. Prox.
3 2 0 1 0 0 0 0 0 0 0 3( 2.8)
4 15 0 6 4 2 0 7 1 4 1 40(37.7)
5 11 0 3 2 0 0 1 0 1 1 19(17.9)
6 10 1 1 0 1 0 3 0 1 1 19(17.9)
7 7 1 1 1 0 1 0 0 0 0 11(10.4)
8 4 0 0 0 0 2 1 1 0 1 9( 8.5)
9 2 0 0 0 0 0 0 0 0 1 3( 2.8)
16 0 0 0 0 0 0 1 1 0 0 2(1 .9)
A(‘v’f;‘;‘?)‘e 55 65 46 47 47 77 58 93 55 6.3 5.2
Table 10. Complications
Compllgsation Humerus Radius Tibia Phalanx Total
Shortening 1 0 2 1 4
Varus deformity 1 0 0 0 1
Valgus deformity 2 0 0 0 2
Flexion deformity 0 1 0 0 1
Infection 2 0 0 1 3
Ossicle 1 0 0 0 1
Nerve symptom 2 0 0 0 2
Total 12 1 2 2 14
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@3& 7z 244(1.9%), HEFE 957 1400, 9%)
olglth AbstAlY &4 HIEE 3.1 12 AA7 Y
@t (Table 6).

7. 23 ¥eio g elT

Salter ®} Harris & A I3 1141(10.4%), Al
113 304 (28.3%), A3 94(8.5%), AN 54
o (50.9%), AV 294 (1.9%)EA Y HE= A
Vaol 7t wekckTable 7). ¥4 HE2E, AST
A9 ¥-E 519 F 49497 AN Yoz, 44T 2
AF= 267 EF A lIYelglon, 8F HHY¥
L ZHEE 199 F 1697 AT Yeldx, AT Y
A¥+= 1349 F 6971 A M3, 4417 A 13, 34971
AYPelglel. AT 2H¥= A1, I, VYo 7
Z+ 1414 914l ok (Table 7).
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ol c}(Table 9).
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F2 735 dAdH(Table 10).
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Fig. 2. Schematic patterns of injury(by ogden).
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Fig. 3. Two basic patterns of blood supply to the epiphysis.
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