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A Study on the Limb Lengths Following Femoral Shaft Fracture in Children
Kwang Hoe Kim, M.D., Il Yong Choi, M.D. and Yong Wook Park, M.D.

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

Growth acceleration following femoral shaft fracture occasionally results in a significant leg-length inequ-
ality with limp. The ability to predict subsequent overgrowth would enable the surgeon to compensate for

growth acceleration by providing the appropriate overriding of the fragments before the time union.

The purpose of this study was to establish principles which would aid in predicting over growth.
Between 1972 May and 1983 September, 115 inward patients who were 16 years old or the younger
were treated in the Department of Orthopaedic Surgery of Hanyang University Hospital.

In these cases, we analysed the causes of fractures, associated injury and methods of treatment. And also,

by use of roentgenogram, evaluated on site, shape and degree of overriding of fractures. And then, the

degree of overgrowth of bone was compared with unaffected site and analized by Bell Tompson’s split

orthoroentgenogram.

1. The average tibial overgrowth after fracture of femoral shaft is 2.2 mm in length.
2. The average femoral overgrowth after fracture of femoral shaft is 9.4 mm in length.
Key Words : Femur fractures of shaft of in children bone overgrowth after.
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Table 1. Age and sex distribution

Sex Male Female Total (%)
Age
0-1 4 1 5 (4.3
1 1 3 4 (3.5)
2 1 0 1(0.9
3 5 2 7 (6.1)
4 6 1 7 (6.1
5 8 4 12 (10.4)
6 12 6 18 (15.7)
7 12 7 19 (16.5)
8 11 4 15 (13.0)
9 4 0 4 (3.5
10 2 2 4 (3.5
11 4 2 6 (5.2)
12 2 2 4 (3.5
13 2 0 2 (1.7
14 2 1 3 (2.6
15 1 3 4 ( 3.5)
16 0 0 0(0.)
Total (%)  77(67.0) 38(33.0) 115(100.0)
Table 2. Cause of injury
Cause No Total (%)
Traffic accident 80 69.6
Fell from height 14 12.2
Direct blow 12 10.4
Slip down 8 7.0
Birth injury 1 0.8
Total 115 100.0

Table 3. Side of femoral shaft fracture

29 Ao|zto] & A F= WAl & A (Bell Tho-
mpson’s slit orthoroentgenogram) ol 2|# 3434 A
g vx EAoEAE.

m. SHEM % A74H
1. 5y % 49

AHETE AF 2948 AR Tuad
£ 5436 84 Aolo)gln, AWEEE WAL
779 (67%), S =k7}F 38el (33%) 2 o] wlE 2:
1¢] ¢l v}(Table 1).

2. 239 wl

REALI 80< (69.6%), FHAFL 140 (12.2%)
2] ] & A}H(direct blow) 124 (10.4%) , /‘E'%A}-_TV_ 8d|
(7.0%) = Holal 16](0.8%)9 40] e Table 2).

3. B¥=

2= 5T b FAo| 614 (53%), & oiEF
7rH FAo] 54d) (47%) 2 -39 wj 1.1:10]
9lc}(Table 3).

4. 2HES

Z911/3% 60q (52.2%), =241/3% 454l (39%)
A$11/3% 107 (8.8%) 4 Felgled, 3 =&
FAENE 34 oldlll AL ZH1/3%7) 11, F
$11/387F 6418 FoldT, 44138 74 AAL
Z%11/3%7} 316, Z21/3%7F 194, H$11/3%-7}
6ol8] solgles, 844 1147k F911/3
o} 154, TH1/3%-7F 1261, A911/35-71 2419
ol o, 12448 164 72l F91/348-7F 8l
Z91/3%-71 34, R1/3851 2418 Folgich
(Table 4). Aol & AR E Y2l F

Sex Male Female Total (%) $11/38-7F 454, &$1/3%-7F 264, 1$11/3 F7}
Side 6ol 8] folglom, Aol A= =H1/3571 19
Right 35 19 54 (47.0) Z91/3%7F 1500, A411/3%-7F 4918 Folodrt
Left 42 19 61 (53.0) (Table 5).

Total(%)  77(67.0)  38(33.0) 115(100.0) 5. 239l ey
Table 4. Location of femoral shaft fracture
Qge 0-3 4-7 8-11 12-16 Total (%)
Location
Proximal 11 119 12 3 45 (39.0)
Middle 6 31 15 8 60 (52.2)
Distal 0 6 2 2 10 ( 8.8
Total (%) 17(14.8) 56(48.7) 29(25.2) 13(11.3) 115(100.0)




1154 & 3 A-Z-AH 564 (48.7%),
(26.0%), 24 F4 164 (14.0%),
ol (11.3%) 9 FoldoH,

Table 5. Location of femoral shaft fracture in sex
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a4z 13
ZH1/3% o A= AT

Sex

- Male
Location
Proximal -26
Middle 45
Distal 6
Total (%)

77(67.0)

Table 6. Relation between location and type of

fracture and age

Location and type

Mean age (years)

Proximal
transverse
oblique
comminuted
spiral

Middle
transverse
oblique
comminuted
spiral

Distal
transverse
oblique
comminuted
spiral

L N ND D
o @ ®m

A 214, ARFEA 134, EAFA 74, AAE
ﬁ 48] Foldlx, FH1/358M A HAFA 29

ARAEA 146, AAEA 99, E4E4 8
oilvl Folaled, 191/35dl A AT 6,
ARALEA 3o, EMEA 1ol9 Fo|grl. £4H4]
£od] HFE AHL THolgdn Z41/3%AE 6
A, F91/3%61 A& 7.54], 291/3 544 8.2
A o]t} (Table 6).
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Table 7. Associated fracture
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Fracture No. Total (%)
Skull 6 37.5
Humerus 4 25.0
Pubis 2 12.5
Clavicle 2 22.5
Patella 1 6.25
Fibula 1 6.25
Total 16 100.0

Table 8. Method and duration of traction

wd (day) Bryant’s 90°—90° Buck’s Skeletal Total

Location
Proximal 16(38.8) 1(15.0) 1 (23.0) 45(32.0)
transverse 4 (30.0) 1(15.0) 0(0.0) 21(28.6)
oblique 9 (48.8) 0(0.00 0(0.0) 13(41.8)
comminuted 3(20.0) 0(0.0) 1(23.0) 7(27.3)
spiral 0(0.0) 0(0.0) 0(0.0) 4(26.3)
Middle 16(30.8) 2 (16.0) 4 (58.8) 60(30.8)
transverse 5 (32.4) 0(0.0 3(63.3) 29(32.2)
oblique 5 (36.8) 1(17.08) 0(0.0 14(31.7)
comminuted 0 3 (29.0) 1(24.0) 0(0.0) 8(32.5)
spiral 0. 3(31.1) 0(0.0) 1(45.0) 9(23.4)
Distal 0) 3(31.7) 1 (33.0) 1 (32.0) 10(37.7)
transverse 0. 2 (24.0) 1 (33.0) 1(32.0) 6(29.2)
oblique 0. 1 (47.0) 0 (0.0 0(0.0 3(51.7)
comminuted 0. 0(0.0) 0(0.0) 0(0.0) 1(47.0)
spiral 0. 0(0.0) 0(0.0) 0(0.0) 0( 0.0)
Total 3. 35(34.5) 4 (20.0) 6 (48.0) 115(31.5)




AL 90°—90° A lE, 84l (7.0%)4l4+& Bryant
Aelg, 64 (5.2%)ell A+ 32 AT 24 K-
ZAAE ArelEted TAUE 2@ 44l (3.9%)0 A
+ Buck A9l AAlslg o B AQrze 3
2 7AF THE FALE 44 ¢l YA e
48.34, 90°—90° 7 Q1L 34,59, Russel A& 30
4, Bryant A ql-& 23.49, Buck A3l-& 204 #o
2 A7 139414 Ha 12392 FF 31.59
olglel. =g AT HF AV YHY
347k 37.79, 2811/34%7 32.09, 2elx 41/
387} 30,89 o] glc}(Table 8).

Heol 4= 667049 <-0] gt} (Table 10).
10. HMHZE Mz

AEY A9 930 (85%)NA A& nch HF 2.7
mm 2] FHA2-g Bl dbw 204 (17%)M A& A
23 oo 2d(2%)dAe AZ2Rc} o3¢y
H® 2mm 7t grgteh(Table 11). 8 F8 A-¢ 3
4 3mmAlA HE 21l mm 7R E HF 9.4mm o]
dom, 4 dAtd A 9.3mm A2 HE
9.6mm & F}AA4-E Moli glgw, Ay 2+
8~11Mol A= 9.8mm & MY B FAAL B

Table 9. Method of traction and mean of overriding

Method (Overrid-

ing)-mm  Bryant’s Russell’s 90° —90° Buck’s Skeletal Total
Location
Proximal 6(5.2) 21( 4.4) 16( 4.7) 1 (13.0) 1 (16.0) 45( 5.1)
transverse 5( 4.6) 11( 2.9) 4(6.8) 1 (13.0) 0(0.0) 21( 4.5)
oblique 1(8.0) 3(7.7 9(2.7 0(0.0 0(0.0) 13( 4.2)
comminuted 0(0.0) 3(10.0) 3( 8.0 0(0.0 1 (16.0) 7(10.0)
spiral 0(0.0) 4( 2.0) 0(0.0) 0(0.0) 0(0.0) 0( 0.0)
Middle 2 (10.5) 36( 5.0) 16( 6.9) 2 (12.5) 4(6.3) 60( 6.0)
transverse 1(8.0) 20( 5.0) 5(6.2) 0(0.0) 3(5.7 29( 5.4)
oblique 1 (13.0) 7( 4.3) 5 (10.6) 1(8.0) 0(0.0) 14( 7.4)
comminuted 0(0.0) 4( 7.5) 3(6.0 1(17.0) 0(0.0) 8( 8.1)
spiral 0(0.0 5( 4.2) 3(2.7) 0(0.0 1(8.0) 9( 4.1)
Distal 0(0.0) 5(8.4) 3(5.3) 1(8.0) 117.0) 10( 8.3)
transverse 0(0.0 2( 4.0) 2( 4.0) 1(8.0) 1(17.0) 6( 6.8)
oblique 0(0.0) 2( 8.0) 1(8.0) 0( 0.0 0(0.0) 3( 8.0)
comminuted 0(0.0) 1(18.0) 0(0.0) 0(0.0) 0(0.0) 1(18.0)
spiral 0(0.0) 0( 0.0) 0(0.0) 0(0.0) 0(0.0) 0( 0.0)
Total 8(4.7) 62( 5.1) 35( 5.7) 4 (11.5) 6 (9.7 115( 5.9)

8. FHMEHS M

Table 10. Mean period of follow-up

W24 7ge] ol =A% ¥o|w AIAAE Al
Ag F xaA FAHRE uFsgon o] 47
ol #19 FAAEE Buck Aldl sldAE 11.5
mm, & AZ TNl TALE AAg dlal 9
A AE 9.7mm, 90° —90° A9l-& 5.7mm, Russell
7A9le 5.1 mm 18] X Bryant 24 ¢-& 4.7mmo| gl
2, By A 49d WY 3 AEE 24 o
2T 2911/3%7F 5.1 mm, ¢ 1/3%7} 6.0 mm
H441/3% 7} 8.3 mm 2 A HEA e 3
I 22 mm 7HX] 2 33 5.9 mmo] ¢} (Table 9).
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4 120493 I 1450 Y722 HFE 62.5
AYdolgla, T Y2 U 1/38dl A 47
AY, TH1/3% A= 61.304, L8l £941/3

- 557 -

Mean penod of

Location and type follow-up(month)

Proximal 61.3
transverse 58.0
oblique 55.2
comminuted 53.7
spiral 112.0

Middle 66.0
transverse 75.3
oblique 42.3
comminuted 70.3
spiral 69.3

Distal 47.0
transverse 39.7
oblique 53.7
comminuted 71.0
spiral 0.0

62.5




Hom 4~7H ol A= 9.6 mm, 12~164]ol| 4= 8.9
mm 18]35 34 o]dldl & 8.5 mmY Fo]gc}.

ZAYd 2 A2 A 11 mm, HH4A4REE 10
mm, FAFH 9.1 mm, E4IT4dH 6.8 mm Fo|
g3, AR HzE 59 1/387F 9.6 mm, 9
1/34%7} 9.3 mm, ¥$11/3%7} 8.7mm9 #A4AAE
BolaL glgle}(Table 12).
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Table 11. Tibial length following femoral shaft

Frkaboll 4 9 A A2 2) ¢ handedness 2} 1A 7}
et stdA F2 Abgsle £ o E gy

or[r

BAHA 55 ST 2N A7) of Uojut
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150 A47k 2 Beqte] ojgom 242 wsE
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3T 8.5mm B | 20|
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nolds = FHA42L FAHFE A 67/HY Eqloll o
ol el R FUAAE A LHef kg o
Griffins™ & A 1wW%al 7}ab wke] doj b 18
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gl okl Reha ek, AaHe A A glof
At 8~114 A AL 9.8 mm, 4~74 | AL 9.6
mm, 12~1641614= 8.9mm, 34l0]skil 4L 8.5
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facture of dolde ¥ 4+ YUT, FAHH YdojqE
Tibial length ~ Mean(mm) No. Total (%) AH4EAde] 11 mm, JAAZAHo] 10 mm, AT
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Table 12. Femoral overgrowth
Sex Age Type Location
* e e =" FE 2T+ et
Male Female 0-3 4-7 811 1216 Tran. Obl Com. Spi Prox. Mid. Distal
No. 77 38 17 56 29 13 56 30 16 13 45 60 10
Femoral '
overgrowth 9.3 9.6 85 9.6 9.8 89 9.1 11.0 6.8 10.0 9.3 9.6 8.7
(mm)
*: Transverse, **: Oblique, ***: Comminuted, ****: : Spira, *3*: Proximal, $2%: Middle, %***: Distal.
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