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= Abstract=—

The Clinical Observation of the Femoral Shaft Fractures in Children

Young Kyu Park, M.D., Jung Kun Lim, M.D. and Jong Sool Song, M.D.

Department of Orthopaedic Surgery, Masan Korea General Hospital, Masan, Korea

The managements of fractures of femoral shaft in children differ in many ways from those in adults.

Fourty eight cases of fractures of femoral shaft in children who were treated at Masan Korea Gen-

eral Hospital from March 1981 to February 1984 were analyzed both clinically and radiologically and

the following results were obtained.

1. Among 48 cases, the ratio of male and female was about 2.7:1 and the highest incidence was be-

tween the age of 3 and 8 years(52.1 %).

2. The main cause of fracture was traffic accident(66.79) and the other was falling or slip down

injury.

3. Middle 1/3 of femoral shaft was most commonly injured(45.89) and transverse type was comm-

on(41.7 %).

4. The common associated injuries were head injuries, fracture of the lower extremities and fracture

of pelvis.

5. 43 cases were treated with traction method and 5 with open reduction and internal fixation.

6. In general, angulation at fracture site was under 10 degrees and no clinical deformity was resul-

ted in.

7. Among 48 cases, overring of fractured fragment was occured in 28 cases and the average length

of overring was 7.5mm.
Key Words: Femoral shaft fracture, Children.
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Table 1. Age and sex distribution

Sex .
Age Male Female Total (%)
0— 2 5 1 6(12.5)
3— 5 8 5 13(27.1)
6— 8 9 3 12(25.0)
9—11 6 3 9(18.8)
12—14 6 1 7(14.6)
15—17 1 0 1(2.0)
Total 35 13 48(100. 0)

Table 2. The cause of the fracture

Etiology ——-———S—e}-(——~ Total (9)
Male Female

Traffic accident 24 8 32(66.7)

Fall down 8 3 11(22.9)

Direct blow 2 1 3(6.3)

Birth trauma 1 1 2(4.1)

Total 35 13 48(100. 0)

Table 3. Associated injuries

Cerebral contusion
Tibia & fibular fracture
Skull fracture

Urethral injury

Pubic bone fracture
Clavicle fracture

Tooth fracture
Neurovascular injury
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Table 4. The location of fracture

A Location Total ()
ge proximal middie distal otal (%
1/3 1/3 1/3
0—2 3 3 0 6(12.5)
3—5 8 3 2 13(27.1)
6—8 4 7 1 12(25.0)
9—11 2 6 1 9(18.8)
12—14 1 3 3 7(14.6)
15—17 0 0 1 1(2.0)
Total 18 22 8

(37.5) (45.8) (16.7)

Table 5. The type of the fracture

Sex

Type of fracture ——————  Total(%)
ale  Female

Transverse 15 5 20(41.7)

Oblique 8 3 11(22.9)

Spiral 6 3 9(18.7)

Comminuted 6 2 8(16.7)

Total 35 13 48 (100.0)

Table 6. Open or closed fracture

Open fracture
Closed fracture

3(6.3)
45(93.7)




Table 7. The method of treatment

Table 8. The duration of the immobilization

Method of treatment Total(%) Duration Total(%)
Russell’s traction 18(37.5) 4 weeks 1(2.1)
Charnley’s traction 9(18.7) 6 weeks 4(8.3)
Bryant’s traction 7(14.6) 8 weeks 18(37.5)
90° —90° traction 5(10.4) 10 weeks 12(25.0)
Open reduction & internal fixation 5(10.4) 12 weeks 8(16.7)
Immediate hip spica cast 2(4.2) 14 weeks 4( 8.3)
Buck’s traction 2(4.2) 16 weeks 1(2.1)
Total 48(100. 0) Total 48(100.0)
Table 9. The alignment of fragments at final examination
Location
Angulation No. of Pt. -
Proximal 1/3 Middle 1/3 Distal 1/3
(18) (22) (8)
Ant. angulation
Below 10 43 (34) 18(10) 19(19) 6 (5)
10 — 15 3(10) 0( 3) 2(3) 1(2)
16 — 20 2(4) 0( 0) 1( 3) 1(1)
Lat. angulation
Below 10 45(36) 17(11) 21 (20) 7(5)
10 — 15 3(10) 1(3) 1(5) 1(2)
16 — 20‘ 0(2) 0( 0) 0(1) 0(1)
% Blanket: at initial examination after reduction
Table 10. The amount of overring N. 1 B

Type of Mean value

fracture of overring No. of Pt.
Transverse 10.2mm 16
Oblique 4.0mm 6
Spiral 4.0mm 4
Comminuted 4.0mm 2
Average 7.5mm

Hz AHAL AR 10%E o|dteln] HF A4t
Aol AubEZo] 16~20E31 A-$7h 24 A G
t}(Table 9).

gk TA L 2@ 4 RS
oo 7 HFL 75mmBA 53] FTAHAA A
&}-93 c} (Table 10).

8. Y ¥ MIH

Z 8% 244 = *J"J—‘i'—?&"é, 1# 4 7H
A ZH 2 ¢l Fardoe] Sk oL 28 o 4 A
Fdo] WAkt

Ao 5 F2HH-FH L] Wl Tl 2le 4= Barford
9} Christiansen® o] &]3}d 3419 dololl 4 7=+
vl shelar dh= Griffin'™ 5ol 2]3}ed 2~549 &
1/3%-0l 4] Dameron s} Thompson'V 5--& #F 5.5
Aol 4 Tachdjian®® -& 2~8/«1] 283w Ee 4o
6l A 7A £ UEE vebdotT Radi,
Az Aol o] HE 3~8A101],<«] 521%2 -
¥ FE 7 spAF Eghes B 4 glal o] =gl 41w
AE 2712 JF=xls} st}

Ze) Fols) Feloll g WEE F1/3 %4
7baF BETLA481L118 0 X1] /3 8]—1/3_*}--‘5-2 9]

S b o 249 e 4l A Y

0:

HabR T ok 84%0l4 AN E ¥ & ok w3
Seehn. Axte) ASE —51/3—r7P 158%, 384
o) 4L7%%2 A1x dsrom Griffin® 5] ¥4

8} zbo] A4 méol 9B7%2 & NEE By
ou Aol g
olw] Rasl ofe

Aee BEH A %—%-% S|ShiL mA A whylo
Agsok drpe Fae] goshtnn,  Aglgol

-1173 -



A F2 Ao g g}, Yo 2~45

7b AQLE AgaEsiclst dasangd ez xas

£ Aol o]atdal wbelolzl sl '®. Blount® &

Aupoindo] Baglon AUAAAE Aldgton

4 THol o 2l 514 2= Dameron %
al

Thompson'” 1} Neer 3 Cadman'? & 1| 543
Eite] Hugud g Aggozs F2 AnE
doetn Bmaigich, A whyedle q8 FF
Aol dgpdes 344 L 0AEE olat
o] ojoll A+ Bryanexl ALupyol, 2 of 4 ol
ol 4+ Russell®] z<iatuje] &
Blount” = 4~6F7k2] 7o 2 clgke] shFo] §
AEI o o] 4] FEo| 245" quFinAE
Agatgd o, £1/3%8 FH 4 4~54 72 & Br-
yant%] 7 <lo] 4F1/3%-el A& Russelln] A<lo] ¥
b st on old W Eze| Hligkdoel Sl
22 2 F e}, Tachdjian®® & hamstring 20|
0'TZFYo T AT 4T AAE vehiA
@t paolek E& 25918 50leh8] Aokl Brya.
ned A S AHEsto] FTG AHE et
B shelom Griffin™.& 26| Abol A w5 ES| 90"
—90° TAAUNE FAToH It AwishL
[ea)

A4Aele] Assd, BAY 425 PAE
% 4 9eba ek, Charnley s 3924 %
4

L ZHIL AZo| 7oy {A5I external
popliteal nerve 2} calf muscle ¢] g}ut8- alxj& 4~
AT H3} A TUA A EL
chilles 71 ¢] pressure sore & of 4}s}=] alkzt
g 4 ook ahalebhen. Axe 4

#loll Russell ] #A3l8]-& 9elel4 Charnley® T
HEAALL 784 Byrantx Aluy-g 48
sted A gslgich, 29 sy o
Aol 5al, 24 E4HEE dmugoz A
7t 2dlo]om 5L

g artE g nAES AAlsle] Arale

| AA
32 7) 7k Griffin'™ 5ol o]} 23F 477
| 4 o

fu
rr
g
|

g

o] 24l oldlol A 459, 24l0] 4ol Ak 73%Uo|
2 shadeh, A= A -pol o 24l0] sl 4
BF 470191 24014 7 gl oA

i Q

= §-

5 A A Al HFE 1130 ot
Aolrlol HEFAFEFHL JUrl shabst 4al

o] Hlo] FFr Yol FstelE B

AT odadd Wyo) gl HE A4 Wy 2

2k 15°~20°0] =% Neer ¢} Cadman'” 2 15°,

DPameron 3 Thompson'V & ZulZFTo] ¢l =lu}

.%-1.’—0] 10° o] %}, Barford ¢} Christiansen® 8- 25°,

Griffin'® & 20° o] sle} s} 2 Tachdjian®® & 9

1

i
£ A slsis,

ZutE% 90, A 1572k #lch, 28 Gre
ville 3} lvins'® = %7) FFo] Aabol| ale} A zbA
B aYsE AL A o 2ugc, Az}
o A4e AF A A B g2y FFo)
AR 10 olshelm AWETo| 16" o] 4l A
7b 28 7F Babso] o) 9 k3 AE Ao

AobEAo oA FHEA AL o)n) A oz 4}
ol 4AAZ Aztolt 2 vl gel e Fi
olztell sal M zhalsl oA olAl ek, 1921
Truesdell’Y o] g0 2 e ZFHF s}x|7o|9 a}
o] wagh % Bisgard"ol o|a) w52 42
£ ol ebdThe B30t ST o 5] 7Rl 4]
£ 53 dAFA- Y AT AN A stEA o] F
5 gk Aitken® 2] ¥ 17} 9li=7l3ld 2% Bar-
ford 9} Christiansen® o] 4] o] 9}+2 o]2L =
A5t wbrb e}, Griffin'™ & F4 49 d#o] Fg
Qlatebi Bamstm 4] 4~84oll4q ZdHo| olof
vl 7h Fe g a4 A-S 2agohn s glep
W, Crillyoll ¢]#}w 354 A2 metaphysis, epi-
physis, physisoll it & FF32o Folel Tl
circumferential disruptionel] 2]l physis¢] longi-

Ol

o

tudinal growthel] ©]3} tethering mechanism$- s}
A7 7] A Foleba sFHe, Ao A 1dFat
7b wko] A 18HY W=l 3wWzkA A%
chI ghe i FEAY e FAF 2 Yo
A 7ha wke Aol gla, 7Y Mz A
A 18U 7kx) AAgeta ghe}). aeu FAE
10 &2 AQabo] Bdel7hz] 4AE3le] 2t o

B gole] o] Fogh dEE sl 44 3¢
g4l folell 4 7A & 43k wrow, 24 o|sls}
Apg7lel A kel Arla gbqdrih e, e
ot HE] FZFR-FAH A o] == bayonet apposit-
iono2 2ol HEHTL A2t aTHc} o 44
gl EHY2 22 10~15mmele ¥ s}l wor
en8ILY 2] 2~104]0d] A= 10~15mmo| L 2 4
o|5h9k Ab271 ol AL o] Mr} Hojo Febm ghep)
ey} Neer 2} Cadman'” 5ol 2]3dl= 187 Y o] &F
QA 24 A3k 30~40mmrA 5 B As|slcln s}
Barford ¢} Christiansen® & ¥ &4 guog xlg
g A3+ 80%7F 0£10mm Hjo] ESich e},

A zpe| A %ol o] = & 48 F 284 5
Aol A=A 1 HFL 75mme4 E3 I

EacCIR IR LR
V. & =

19811 393e) 198413 2927k ok 3 Eak

-1174 -



Hozloll 4 YA7tEE wdnl
A3k} 4893 Ao Bale] ¢
g As a2 AES dor,
Zb ANl E = =bob 279 ghoka o
3~84) 7} 521 %8 A ukokch,

2 gle gt FEALI 328E  A}A
T 9 AZapago) e,
_}i!__

A

nh‘-mkl

e <]

—~

e

9= F1/3%-7) 2289 & 7bA wigkw
o 2022 A ghgkomd o] }n

A vl ey o g A Fgsigle

=
o DA77 8~10F mAe] 30#2 AY wok

5, AF AL A2 100 o332

S Fobd 4 ddoh,

6. A FAH-L 284 RAFgo 2
T& 75mm2A 53 YFAellA A3kt

oJ AoLz_-‘ uj_

REFERENCES

D W - AFA o] « A F [ AotoE]F
l oA, A s AA, A8

-112, 1978.

2) ‘o"é“’i s TE AR Aol B FE T
a4 A, Ay slssts]abx, Al 11 9
235.:187-193, 1976.

3) &eld - Y L AotE T FAHO d4A 1
ah, AR S =shs| A, | 184 43 703
-708, 19838.

4) ol « gy co) A QAR D AotEF
7bH-FAo] Charnley Ao, 39
shahs] abx): Al 89 23 123-128, 1973.

5) Aitken, A.P.: Overgrowth of Femoral Shaft
Following Fracture in Children. Amer. J.Su-
rg., 49:147-148, 1940.

6) Barford, B. and Christiansen, J.: Fracture of
Femoral Shaft in Children with Special Re-
ference to Subsequent Overgrowth. Acta Chir.
Scand., 116:235-249, 1959.

7) Bisgard, J.B.: Longitudinal Overgrowth of Lo-

ng Bones with Special Reference to Fractures.

Surg. Gynec. Obstet., 62:823-835, 1936.

8) Blount, W.P., Schaefer, A.A. and Fox, G.W.:
Fracture of the Femur in Children. Southern
Med. J., 37:481-492, 1944.

9) Burdick, C.G. and Siris, L.LE.: Fracture of the
Femur in Children. Treatment and End Re-

10)

11)

12)

13)

14)

15

Rty

16)

17)

18

feog

19)

-1175 ~

sult in 286 Cases. Ann. Surg., 77:786- 753,
1923(Quoted in Griffin, P.P., Anderson, M.S.
and Green, W.T.: Fracture of the Shaft of
the Femur in Children. Treatment and Resul-
ts. Orthop. Clin. North Amer., 3-1: 213- 223,
1972).

Cole, W.H.:Results of Treatment of Fractured
Femurs in Children, with Special Reference
to Bryant’s Overhead Traction. Arch. Surg.,
5:702-716, 1922(Quoted in Griffin, P.P., An-
derson, M.S. and Green, W.T.: Fracture of
the Shaft of the Femur in Children. Treatme-
nt and Results. Orthop. Clin. North Amer.,
3-1:213-223, 1972).

Dameron, T.B. and Thompson, H.A.: Femoral
Shaft Fractures in Children. Treatment by
Closed Reduction and Double Spica Cast Im-
mobilization. J. Bone Joint Surg., 41-A: 1201
-1212, 1959.

Edvardsen, P. and Syversen, S.M.: Overgrow-
th of the Femur after Fracture of the Shaft
in Childhood. J. Bone Joint Surg., 58-B:336-
342, 1976.

Ferguson, A.B.: Surgical Stimulation of Bone
Growth by a New Procedure. JAM.A. 100:
26-27, 19338.

Greville, N.R. and Ivins, J.C.:Fractures of the
Femur in Children; An Analysis of Their Ef-
fect on the Subsequent Length of Both Bones
of the Lower Limb. Amer. J. Surg., 93:376-
384, 1957.

Griffin, P.P., Anderson, M. and Green, W.T.
: Fractures of the Shaft of the Femur.Orthop.
Clin. North Amer., 8-1:213-223, 1972.
Humberger, F.W. and Eyring, E.J.: Proximal
Tibial 90°—90° Traction on Treatment of
Children with Femoral Shaft Fractures. J. B-
one Joint Surg., 51-A:499-504, 1969.

Neer, C.S,, Cadman, E.F.: Treatment of Frac-
tures of the Femoral Shaft in Children. J.A.
M.A., 163:634-637, 1957.

Nicholson, J.T., Foster, RM. and Heath, R.
D.: Bryant’s Traction: A Provocative Cause of
Circulation Complication. JAM.A., 157:415-
418, 1955.

Pavlik, A.: Treatment of Obstetrical Fractures
of the Femur. J. Bone Joint Surg.,, 21:939-



947, 1939.

20) Pease, C.N.: Fractures of the Femur in Child- 23)
ren. Surg. Clin. North Amer., 37:218-221,
1957.

21) Rockwood, Jr.: Fractures in Children. 1st Ed. 24)
pp. 4, Philadelphia, Lippincott Co., 1984.

22) Stahei, L.T.: Femoral and Tibial Growth Fol-
lowing Femoral Shaft Fracture in Childhood.

Clin. Orthop., 55:159-163, 1967.

Tachdjian, M.O.: Pediatric Orthopedics. 1st
Ed. pp. 1681-1706, Philadelphia, W.B. Saun-
ders Co., 1972.

Truesdell, ED.: Inequality of the Lower Ex-
tremities Following Fractures of the Shaft of
the Femur in Children. Ann. Surg., 74: 498-
500, 1921.

-1176 -



