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A Clinical Study of Epiphyseal Injury About the Knee

Yeu Seung Yoon, M.D., Jae In Ahn, M.D. and Kee Young Park, M.D.

Department of Orthopaedic Surgery, Yonsei University, Wonju College of Medicine,
Wonju, Korea

A Epiphyseal injury in children is common following trauma to result in significant and

permanent loss of function and growth.

We analyzed 24 cases of epiphyseal injuries about the knee inchildren, who were treated
in the Department of Orthopaedic Surgery, Yonsei University, Wonju College of Medicine

from Jan. 1980 to Dec. 1987.
The results were as follows :

1. The sex ratio between male and female eas 2.5 : 1, and mean age was 11 years old.

2. Large number of cases were by slip-down, traffic accidents or fall.

3. Epiphyseal injuries about the knee occurred in 12% among the 417 cases of childrens
epiphyseal injuries. In point of injury patterns, large number of cases were Salter-Har-
ris type 2 and type 3 injuries in the distal femur and the proximal tibia.

4. They were treated with closed reduction and plaster immobilization in 66%, with ope-
rative reduction and internal fixation in 34%.

5. Complications occurred in 6 cases . Knee pain and limitation of motion, angular defo-

rmity and limb shorteniing.

Key Words : Epiphyseal injury, Femur, Tibia.
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A5z, 1ol 4 AAZA7F A5 2421(23

W dgez &4, £F 9 AR 5L Zu=A
B aqdch 1) 48 9 AYEX
Table 1. Distribution of age & sex 248l T dAbo} 17R1(70%), o =h7} 72 (30%)
Hor, dPETE A 443EH Hz 1847
Age Male Female Total 2 W7 1AL et 24" $Eo0| Sutar]
4 -6 2 1 3 A2 dEFe] golollA mo) ZubslE Ao
7 -9 3 1 4 2 vehgol(Table 1).
10 — 12 7 3 10 2) &Ate| 7|1®
13 ~ 15 4 2 AZAb 7} 88 (33%)E 7HE Wekm, iE
16 — 1 0 Az} 68(25%), ZEAlazt 48 (17%) Eo)
Total 17 7 24 geod, ¥ dEZdys FE LEAIA 4

@ E4olglont, Al APFUSE 4F,
FeAa Y 2225 Y £422 U
wIt}(Table 2).
3) 4R X ¥ ®Y
Slip down 8 sy 99 BREA 456F, HE T 49
4 A

Table 2. Causes of injury

Cause No. of cases

Fall 4 B Trheabe] 297, AE 2N BrkEAo] 16
Sports injury 2 #1 9 tH(Table 3).
Traffic accident 6 2nAe Axn, 22 Y Agd chgulalaAl
Bicycle accident 3 Ag Hodste] 1de|d AAFAE ¥ ¢34
Direct blow 1 =919 Tkl 248 & Salter-Harrise] 25
Total 24 Woll wel EFach 17:H9 HEEF 4HF
FeheAZE, A13(Fig. D 34, A28 (Fig. 2)
Table 3. Sites of epiphyseal injury £ 6o, #3¥-& 48 A48 38, 532 1%
Site No. of cases(%) odrct 789 AF =N FrkEAF, 1Y (Fig.
. 3)e 24, #2382 29, A3FP-& 27, #4go] 1
potal fomar fzggg A2 bebgteh(Table 4). B3 & 494 Foe
: Ao A A2ge] 71 wtw, FEF THF &
Total b thEaFol e A28 9 M3¥e) weh gk
(*(AA A otd dx 2385 ) ze)x ANk FubdAto] 48|(17%) K ek

. This X-ray showed Salter-Harris typ injury & its stress view.
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4) BHieH Table 4. Patterns of epiphyseal injury
SUESE 122 A4 FF FRE Salter-Harris Distal femur Proximal tibia
=A o] BaH(Table 5.
5) ZCHHY Type 1 3 2
HedAdd 23 W SRRz Mgkl i ) 2
A5AE e 1990] 1, YoiE T P - 4 2
25}5ke] AHE 4 2l ch(Table 6). v 3 !
6) XUy M 12 _
Aswge Feade 4, B9 odw, A Total 17 7
B3 §F 52 e, 16204 Ay
AL ARG, €2 AE2E § 8F Table 5. Associated injuries

qMe 7od KAA nA4g 4dol4, A%
2145 1A, 58 2 KZA 148 2#
A, wiringg 1#oll4 AAsde. €4 A&
= FE A3Y 9 AdFel A A £

No. of cases

Cerebral Contusion
Ipsilateral femur & tibia Fx
Pelvic bone Fx

Facial abrasion

Humerus Fx

Multple Contusion

Total 12

B

o= N N e

Table 6. Diagnostic methods

No. of cases
1) Plain X-ray(A-P & lat.) 19

b 2) 1+Oblique view
- 3) 2+ Knee aspiration
I 4) 3+ W.BB.S. 1
: 5) 4+ Tomogram
Fig. 2. This X-ray showed Salter-Harris Total 24
type O injury of the distal femur. **W.B.B.S. : Whole body bone scan

Fig. 3. This X-ray showd Salter-Harris typ I injury of the proximal tibia & postop. film.
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oA E HE 2% e
A A8} cH(Table 7).

7 EHEHE

5L 681(25%)o A LA A Eul, A1y
ol A 18], A28l A 1a), A3 3z, 4%
ol 4] 1#], #5350l 4] 187} W) 3}l <}H(Table 8).
223 F 6ellF 5alv} 1240] st A i)
< Bl A $oldch

8) A& ¥ RO mE g

HEF g ALy e 3‘4] 25 BEF 3

A 130l 4 =

Table 7. Methods or treatment

No. of cases

Conservative 16
Operative 8
K-wire fixation (4)
Plate & K-wire (2)
Screw fixation (1)
Wiring ¢))

Total 24

Table 8. Complications

No. of cases

Angular deformity 3
Pain & L.O.M. 2
Shortening 1
Total 6

= 33, el A Fohe) z=os4 o 7y
3 (Fig. 4)o] utAslo] Distractional epiphysi-
olysisE AlA)8lgla, A28 L &= 28 68
F 187} A3¥ -2 F€3 g 28F 197 @
ARGz, ASHE osd £7, B AA
ATARL T3 27 53 95 oF 14
A 2]k Scamogram/‘1 +& 3tz 9 i 7 7t
"y 5o YHFog Axtsdch(Fig. 5). 1
24 A2% @ 4T 2A¥ TUE 439 1
Alof 4] £ul Wy 3 Fokstel sk A(Fig.
6)E 2o Dome-shaped valgus osteotomyZ
AlgEda, 4 AEF T 1l HF
o] WA} cf(Table 9).
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Fig. 4. This X-ray shows typ I injury of the distal femur of 15 year-old boy(Left). Tomoram
18 monts after injury shows premature epiphyseal closure & angulation(Middle) and he rece-
ived distractional epiphysiolysis(Right).
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Table 9. Complications related to treatments

Femur Tibia

Cases Casting Op. Cases Casting Op.
Cx) (Cx) (Cx) (Cx)

I 3 3 -
I 6 6(1) -
m 4 2 2(1)
v 3 2 1

v o) 1y -

Total 17 14 3 7 2 5
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Fig. 5. Right-sided distal femur showed
type I injury and left side normal appear-
ance in initial fllm(Left) But, left side was
proved to be type V injury by scanogram 1
year after injury(Right).
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Fig. 6. This X- ray shows typ I injury of the proximal tibia of 9 year-old girl(Left). The X-

ray 6 years after injury revealed tivia vara and she received dome-shaped valgus osteotomy
(Right).

-738 -



CEERER
of 291t A9} w»& AgelE 47 A%
o, 2 AEU Pl ol Fo] F53 ;
Fo. A2 by Esje] B THol <
¢ e 4PFNE olesln ghold

H
3
L
o
5
o
=]
ol
0
=
=
o+
<

a

o E£4& FuUE £ °]"']'9) A28 of 2/30]
Al A7t e, F2 Q& F77e] F9
£ 7t WF ez A7) ol uiHE S 2
4 ol

£AFAY FuheAdy FAozE 04
T H FE 5, £3AHY EdAY Fo)
don, gyl #gdste A4S wia
3l Aol =8o] Eln] M Q5 stress viewdt
FBAAAAE B3 AT & UP. = 4%

Aol At Hdd AU Trige
A EFAo] B FEHAY Fold AL mw
x]lﬂ.o] 7]._.3]. 7:1 o5 ol‘;]J 13),

griese) AzE YdHez ALY % A2
Yo 24 slod ANl 4% 2 4
223¢ AGtn 2AWHA BYoz A
4 RHEEE BAHET Boh AP 49
o4 AAe F4 L AEFe S
g neleho] 41 oz FRY Hyaa
A Hue Wez o £RYRAY B
4o PeFoze ARl 8 TRe 205
A A, 385 Y 2P, RS o
AUAERA BohE 5 + Aok, AR ERA
o= &3k gheb 449, Salter-Harris®)
£ 8w BuEAe of 10%el4 43RS b
3283 9le}”. Los Angeles County University
of Southern California Medical Center”ol] 4}
= 349 HEEF AAF I 3AE 49
T4 FA /AL 2cmo] 42 A THSo] 36%
oA, Zhddo] 33%el A WAt F 20%0) 4
FAAEE Adsdcky wusgn. ¥ AT

Fig. 7. Photomicrograph of longitudinal sec-
tion cut through distal end of the femur of
the type I injury.
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