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— Abstract —

Treatment of the Ipsilateral Fracture of Femur
and Tibia in Children

Jong Seok Park, M.D., Yoon Sik Kim, M.D,, Hee Kwon, M.D.,
Jun Min Song, M.D., Soc Kyan Rah, M.D., Chang Uk Chei, M.D.

Department of Orthopaedic Surgery, College of Medicine, SoonChunHyang University,
Seoul, Korea

Sixteen cases of fracture of the femur and tibia on the same leg in children below 16 year age were

treated in Soonchunyang Univ. Hospital during the period 1988-1993. We studied all of these
patients, classified by Letts' New classification of pediatric floating knee, retrospectively with analy-

sis of treatment and results.
The results were as follows;

1. Among the 16 cases, 14 cases were male(88%), and 10 cases(63%) were at their first decade and

6 cases(37%) were at second decades.
2. ‘The main cause of injury was traffic accident;15 cases{94%).
3. The most common concomitant injury was fracture in other site;5 cases(31%).

4. Among the 9 cases of conservative treatment, limping and leg length inequality were occurred in

6 cases(67%]), and malunion in 5 cases(56%).

5. Among the 7 cases of operative treatment, limping was occurred in 1 cases(14%), leg length

inequality was in 2 cases(29%), and malunion in 3 cases(43%).

6. Among the 10 cases at first decade, limping was occurred in the 6 cases(75%) cut of 8 cases of

conservative treatment, but it was not occurred in 2 cases of operative treatment.
According to the results, we suggest that at least one fracture should be rigidly fixed in all cases.
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} 24 (Flail joint)©)e Winquists 3 J3tHe.
Aole] AL £F £%4(Floating knee) 2] &)
37 21 BEYsiA drseinz ggA 49
e 23 29 AT Q8H(growth plate) o <4
& F 5 oA HBA| ol Fe] wtEr. HE 3R
o e AT B4 THEA WEE, 429 ©5
ARG o ge S G973 75ANE 28
4 glon Mg YT el 97, A, ZEo
ok 2 AR zalo] &4 ko whel &, B8
WS A1E WEdeEor stua X Jo olggo] Han
o] gl EF 4o} Aok WA g 83 12
#Z g xau, JdF B #% e 947 =89
BEF) #AE 948 42 € A8 O gl A
Ao] FulollA] etk o] MAEE 1988 3¥H
B 19939 109717 e 32€3 FA71 rleskd
©l 1679 Lo} A7k £TE Al A FY =
AR Bt B9 nad @A Eashs blelt

ATy W Y
1 dE W oYY Ex

2 16M%F 3A7 149 (87.5%), <x}t 29
Table 1, Age & Sex Distribution
Age Male Female Total(%)
0- 5 3 1 4 25)
6-10 4 1 5( 31)
11-15 6 0 6( 38)
16 1 1] 1 &)
Total 14 2 16(100)
Table 2. Cause of Injury
Cause Male Female Total(%)
Ped TA 12 2 14(87.5)
Pass TA 1 0 1( 6)
Fall Down 1 0 1( 6)
Total 14 2 16(100)

(12.5%) 2.2 HaelA ¥k, d%FE42E 54 °f
g7t 49 (25%), 610417k 58 {31%), 11-1547
69 (37.5%), 16417} 178 (6%) ©I1%1=H(Table 1).

2. =82 ¥l

FE ARt 7 BE 0oz B Almr)
1431987.5%), £ ZEAT 13(6%) 19 F
2 Alast 130 (6%) o1 (Table 2).
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Fig. 1. The new classification of floating knee in chi-
Idren by Letts
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Table 3. Classification of Fracture

Classification Male Female Total(%)
A 7 1 8 50)

B 0 0 o O

C 2 0 3(12.5)

D 5 0 5( 3D

E 0 1 10 6)

Total 14 2 16(100)

(Fig. 1) #&9] A&7 dEHe IR 24 #
% Type A7l 831(50%), ¥¢ =g 44w
£4% A2 TRFHe] Futd CHE] 28
(12.5%), W& Za3 s 7HE FHolwA
ol §Fe] A, FHNF AN &L B
Wk 23 #3890 Type D7} 53 (31%), HE9 o
g2 e §A A 24 LN drz
2 E40] e M R¥9 Type B/} 1 (6% =
EhdT} (Table 3).

4, SHtE EfFeie 2

B &Aooy BHRYe ZHe] Gz VM B
gron, ol 4T 4 33, J9E d9w 241
d 3 Als5E 24 1Hdn, 9y 9 iRy
33, #3739 &4 18, 55 &4 48, 8%
A 2dl, AW &4 28, £33 UE g
4 2a1dTh

5, SEof ofst %24y

Tdd NBEYHEE 1048 N1FE2E 39 104
olg} Zole] A4 A¥ T4 58 EF AT A
Hatel @32 quud, hEE SZ8e) distad 1-
L.5em %7 H2(Bayonet apposition)d =g 3
HE fAF SH49F 284 Madd 238 8y
o, CE 2d 28 EF 99 A3 Rej&ide]
A9 dEHEFY FAENLTLE =FHEE Jany
o2 Amstgern, DY 4 2#F e 7YY
AEZEH d3ld =3 EF AR K-234ad
g, 43 &) BE 99 EE 26 g3
o 24 FEBF qauPdez AgHn, GE 19
© AT 3 diskd #3¥H FEF JAE A
&, dEZE 388 B AEF K7 23S ANY
k. dEEs A 25T A 2HE B 1

e

Table 4. Treatment modalities according to the type of
Ex.
A, Below 10 years old

Type A:(5 cases)

Cast+Skeletal TR. 516(31 %)
Type C:(2 cases)

CR & Cast+CR & Cast 2/16(12.5%)
Type D:(2 cases)

CR & Percut. pinning+CR 116( 6 %)
OR & IF.c Screw+CR ¢ Percut. pinning  1/16( 6 %)
Type E:{1 case)

Long Leg Cast 1716( 6 %)
(Tibia+Femur)

TR:traction CR:closed reduction

OR:open reduction IF:internal fixation

Percut.:percutaneous

Table 4. Treatment modalities according to the type of
Fx.
B. Above 1{) years old

Type A:(3 cases)

Cast+Skeletal TR. 16( 6 %)
OR & IF ¢ S-pin+CR & IF ¢ Ender nail ~ 2/16(12.5%)
Type D:(3 cases)

Ext. fixator+CR & IF ¢ RCHS 2/16(12.5%)
OR & IF ¢ Plate+OR & IF Plate 1/16( 6 %)
(Tibia+Femur)

TR:traction CR:closed reduction
OR:open reduction IF:internal fixation

RCHS:Richard compression hip screw

o] E¥ FdeMe A 3 d4883 st
R MumEd aFEE Al¥sle] ARSUATHTable
4-A), 104 o] ZololMe] AY T4 33 14
= A3 dal @slx] dnuy 3 o= 3
AF A HAaEd oA € S, vniA 2ele
AZ EHd g3 = FEF Spin 2FE, diF
F TFE el =+ FEF d4 4% (Ender
nail) 4% 2F & APt 104 o4 Aolol A
2 D FE 3 F 2d6AM HF SFEA dsld 4
23 FAE, AT W g = FEF §F
ub kAl 23S AlEEiE s, v A 1ale] tEke
P& E5o YA ART ST == &
alg vt (Table 4-B).
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4 1

A 1682 A £%(leg length inequality)
ol 83l (50%) A LAt Ed 88 B =HFE
F Hanid oF BEY gV Al¢Id A
Zof Bt 1.5em o442 HgAE Helm 3lglen,
104 o3 AF 34 A 5HE BEH ayer 3
galgded 1 5 4300A, 104 o|de] AY ZH
32F BEY ARE APRE 1eloH, EEH A

g A% 249 €3 FdF 1M, DY ZH
5AlF 28N AEE2 F44E Heln It
(Table 5-A,B). ©# (Limping) ¢l 78 {44%) &
Astded ole AY 23 s3F 39, 289 O
23 2%, D 24 54F 19, EY 2 184
R stdTt, atAe] B HA ledHF 84
(50%) 1M vEelston o] gHe] AY F4F 2
g, C¥ &3z 14, 589 DY IEF 34, EF
Z4d 18004 245kt Table 5-A,B).

Table 5. Results according to treatment method.
A. Below 10 vears old

Type A Limping LLI Malunicn
Cast+Skeletal TR. s 4/5 35
Ti+1.3em
+20m
+kem
+1.5em
Type C
CR & Cast+CR & Cast mn 117 12
Tipe D
CR & Percut. pinning 0t ifl 1/1(G. Valgum)
+CR T:+1.5cm
OR & [F ¢ Screws 01 ¥l 11
+CR ¢ Percut. pinning T+lem
F:-lem
Type E
Long Leg Cast 11 o G. Varum
+:0Overgrown compared to normal 1tmb
_:Shortening compared to normal limb
TR:traction CR:closed reduction

IF:internal fixation
LLI:leg lenght inequality
G. Varum:genu varum

OR:open reduction
Percut.:percutaneous
G. Valgum:genu valgum

3 B2
Eell 1

74 gol BAg BER Alnd &3 +5 hEF
% 3lEKe] BE5E FoE £FYE B8l UEd
o bl AR BE dEET AE 53
dglon Fukd &4oze BYE 24 ¢ g4
o] Aol 2AAet.

W FA Y ARleR Lettss] £79 28 type
A £4ely AZL e Y12 nF YD i
EFE FAAF UEel 2y Had oF nAHE
Algste e} (Fig. 2-A,B). #4% 213 107€€ A}
Fog e Ze] #u Yol 167, F4 ZhHF ol
1004 &3¢ Bolx Y3 AL 3 o]
1008 24% ¥olz it Fig. 2-C,D). 943L
2 37 Bge hde Heo|x gm sich

Z8 2

54) ® dol #AtZ Beia Alme] o3 £ of
HE 9 gERe FEH ¥ FAE SFHE
3 st on vhAld A diEEY 2 A
o 7M. ZHZ ¥ I Salter-Harris type |
Zgolxlen AL /Y EH=2 Gustilo type
1 ZdeisichFig. 3-A,B). dEEe =4 PE5F

Table 5. Results according to treatment method.
B. Above 10 years old

Type A:(3 cases} Limping LLI Malunion
Cast+Skeleta] TR. 01 111 01
OR & [F ¢ §-pin

+CR & IF ¢ Ender nail 02 2 02
(T:+1.5cm)
Type D(3 cases)
Ext. fixator
+#CR & IFc RCHS 17 112 WAC. Valga)
(T:+1cm)
OR & [F ¢ Plate
OR & IF Plate o1 w 01

TR:traction CR:closed reduction

IF:internal fixation
LLI:leg lenght inequality
RCHS:Richard compression hip screw

C. Valga:coxa valga

OR:open reduction
Percut.:percutaneous
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Fig. 2. Radiographs of a 7 year-old boy with a ipsilateral fracture of femoral and tibial shaft classified as Letts' Type A
A, Fracture of femur was treated conservatively by skeletal traction and consecutive body spica cast.
B. Fracture of tibia was treated conservatively by short leg cast.
C. Twenty eight months follow-up radiographs of femur show the anterior angulation 16° varus angulation
10° but, leg lehgth inequality was not found.
D. Twenty eight months follow-up radiographs of tibia show the posterior angulation 10° but, leg length

inequality was not found.

Fig. 3. Radiographs of a 5 year-old boy with a ipsilateral
fracture of femur and tibia classified as Lett's
Type D.

A-B. The femur was Salter-Harris Type [ frac
ture and the tibia was Gustilo-Anderson type
1 open fracture.

C-D.The femur was treated conservatively by
closed reduction and long leg splint but, the
tibia was treated by closed reduction and per-
cutaneous pinning.

E-F. Two year follow-up radiographs of femur
and tibia show the mild genu valgum of
femur and comparative overgrown tibia.
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44 8 ol 8= g5 Alaed] 9@ & o
HE 9 3ERo 255 288 £42 594
53 wsigon WAl Az dEE 9 A
AR Az, AZE APY 2YE Gustilo type
la et (Fig. 4-A,B). HEEL& =+ I5F
293 pin AYUEE, 3L AYH FEF AR
o 2% 23L& AlPEAT(Fig. 4-C D). +4%F 8
MEx A B 2Ao g e 120 Ad
¥ 2 lemo] deo] wHEe] LPE, HAITL 1279 4
W g 49 29 ZPEE-E Holw glvh(Fig.
4-E,F).

1 &

5ol qEE 9 AF THE ;oA &3
a% EB}FEEA v Rkl wEET
oliict 71gt %519 FHEH, T5Y 28HE U
9 &4 59 d=rk AT ool diF 27| o]
ofgl# 77t gtk Winston 5& 42714 34

-Fig. 4. Radiographs of a 4 year-old boy with a ipsilateral
fracture of femur and tibia classified as Letts'
Type D.

A-B. The tibia was Gustilo-Anderson Type 1
open fracture.

C-D.The femur was treated by closed reduction
and percutaneous pinning and the tibia was
treated by open reduction and IF with screws.

E-F. Eight menths follow-up radiographs of
femur and tibia show the anterior angulation
12’ each other.
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=t} Winston $& Ao 2 Zae] o
BN UnAded AYsiEta dgey®, o}
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& Aslstne eI o 28 Yodee ¢
£38h2 g},

Kalstrom F°l 238 ZHE thEZ HZ9
VYA HEo| 2P 2] HE Folol B 2
7l &3¢ AAgozn dd 2AE 4T 4 9l
g sgen, Hsed Jaddd od XNds
& vRE BRAE 4 AREs BRE 3y B
o wgwEsl 371 4 geny £5d Wye
FAHQAD", T} olel] olA AaYe] F
33 dde 2o 44, #al¢ Qe A
2 3 FPAe sl g e Are &
4 Sof wtet AFVE. Letts Soll oapa "o}
f5 £BEY S Hox shie) THe AR
YL Fofshe T2l old A AEe A
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ol MEZ thg FuRL AYFoE Ehy
WP FHud o ARG s a8
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£, 27y B2 Ul B 9P AnE,
olx §Eo] et BRI H gl Y T
22 Agw 49 dste 383 FEF Yo
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£, ol @Fo| WA EAET Mo Y= DF
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AR 93 ARE, Yol tale 27y
& AR, ¥ ZE A EEA) e
E+% 23 Ad3ASS A3 o s
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2tz A "IAYDT. AAEE Letts ol o8 o}
5 €BEY NZE BF Fad we} ARdel §
A (50%), CH¥ol 28 (12.5%), D&Zel 54

b

A
a
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(31%), E/¥ 131(6%)92m BRIe AgaA
ZeHn Helleld 10029 ZREE A AR
& 104 ol3l ARE S A9 5AE BF
of hd Mn ud 3 REI oie 2 FHE
e FUMLE AaIYen 25 33 (60%)
M A fe¥ol, 43(80%) oM AZol 1-1.5m

CAE s gl TAsglen, e 33
(60%) <14 TAESTE 104 o4 ARY ZHd)

At 38F 1898 4 24 2 ZH Hd o
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stress test H2oF 33 F4] &4E S
oA Aok ghtn FRsHct AAEY AL &8
AR Al &4E 28 AEdon o& EEdoR
Nesge)y. Aoz Loy HE A9 yHE
2 AZ el AEA YoMe A dE 24
3 A4 Az PHE ddsiod Assln, 2
7] €84 +5& AlFs #d $EA8E W
o FHAAE, ZE 2 gy 5o F{HIL EAF
o, 7Peste we) sRv1sg HEBAFe ol ¥
& Aoz Algdr,

4 £

TAHY ARG FYPAREYE pdolME 19889
3YFE 1993 109712 EHA 3o dEHF
% AESH 2o18A 1639 tiFle] YAY nFdE
AlgEdd 8 o2 gL Ag Agic,

1) 48 AN EE 54 ol8tr}t 478 (25%), 6-
1047 54" (31%), 11-15417F 6=1(37.5%), 164
7b 1M (6%l em HEEw WAt 149
(87.5%) 22 1] g},

2) 349 A& Byt ggA st 87.5%2 7}
7 ket

3) B &4 g 49 #3o] 58|, FH-EYo]
43, oA 2GRz &4 39, $9E BE 2%
A& 28l ol

4) BEX XNEE AP 98T FYI ARFF
o] Z}z} 6#l(67%), FAFHe] 53 (56%)-14 &
A&t et,

5 ey ARE AFF TS o] 14
{14%), 3AR-Fo) 28 (29%), ¥FHT) 34
(43%) oA Ay,

6) 104 ol3tllx HEA ARE AT 8% 6
#(75%)NA gje] FPsde Fe8 ARE
Aldlgh 2elol M gAEA Ssich

7) & %-F(leg length inequalityje] A% 16
#% 83 (50%), 3 (limping) ol 78 (44%), 5%

3 (malunion) °] 831 (50%) A 243 Fou,
AT el (100%) A ol FARTL

ol el date| N o} fFEBHE] AR 3o
A Aoz 3t ojde] B4 Hald Hay uW
ol WM, 104 olate AHTANE 743 A
gl o8 A 2HE AFstd 27]0 83
TEH 2EE ANnEs YR e e
et zlo] Fasitia ARSI,
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