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A Clinical Study on the Fractures of the Femoral Neck in Children
Myung Sik Park, M.D. and Young Ok Cha, M.D.

Department of Orthopedic Surgery, Chon Buk National University,
College of Medicine, Chonju, Korea

The femoral neck fracture in children is rare and occurred by severe trauma and the
treatment method and prognosis are different from adult, and it is difficult to treat due to
frequent complication, which is so called “unsolved fracture”.

Twelve cases of children’s femoral neck fracture were treated at Chon Buk National University Hospi-
tal from July, 1981 to May, 1988 were analysed clinically and radiologically and following results were
obtained

1. The commonest age group was between the age of 14 and 16 years and the ratio of boys and girls
was 2 :1.

2. The main cause of fracture was traffic accident(6 cases) and fall down was 5 cases

and slip down was 1 case.

3. According to the Delbet and Colona’s classification, the transcervical fracture was most

common type and displaced fracture was 8 cases.

4. Associated injuries were extremity fracture(3 cases) and pelvic bone fracture(2 cases)

and head injury(2 cases), etc.

5. Seven cases were treated by open reduction and internal fixation and five cases by cast

immobilization after skin or skeletal traction.

6. The commonest complication was coxa vara(5 cases) and other complication was ava-

scular necrosis of femoral head(3 cases) premature epiphyseal closure(3 cases), nonunion
(2 cases).

7. According to Ratliff’s assessment of results, eight cases were good result and two fair

results and two poor results.

8. Secondary operation(muscle pedicle bone graft, corrective subtrochanteric valgus osteo-

tomy) was done in three cases and showed one good result, one fair result and one poor
result.

Key Words : Fracture of femoral neck in children, Open reduction and internal fixation,
Muscle pedicle bone graft.
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949l 2 $¥ol He ERebn, Had 3 A
Bot YU E Y4LATH YA 2A¢ B

Ao, A8 Py Fo] AP 33
of i3] 2x2 o2 Muscle pedicle bone graft,
valgus osteotomy5-& AlA|dglxd vl oo =

¢ A5e 24 AEgsia.

T dn
1 d¥ 3 NYE 2=

gt 164 ]85 Ao 2 dges 128F ¢
2} 8ell, odAb7} 4|2 2:10]%3, 14404 16
A Abe)7} 5EI(42%) 2 714 metr}(Table 1).

2. #59 Hel

EA49 UL ZEALS) 6I(50%)E AR
Wk FFAba 58, AFAln lal Folgich
(Table 2).

3 #de ERm

ZA4 9 EH+ Delbet”2} Colona®l 23l 3
84 EHol =gteri(Fig. 1), olo ¢34
A28 (Transcervical Fx)o] 8z|(68%)2 7}#
B®okx 33 (Cervicotrochanteric Fx)o] 3#|
o]glom, #|13 (transepiphyseal Fx)x 1o 4
HojFEa lgdch. =3 Ratliff 5192} Morrisy®
o 3l ERY AH $Fol HE BFIA A
3 2o] 8a(68%), A4 BAel 42(32%)
o] 4 =}(Table 3).

Table 1. A8 3l 3 £2 4. Bt &4
Sex
Age Male Female Total(%) Table 2. 28] 9]
2~ 4 1 1 20 17%) Sex
B 7 2 1 3( 25%) Cause Male Female Total(%)
8~10 - 1 1C 8%) Traffic accident 4 2 6(-80%)
11~13 1 - 1¢ 8%) Fall down 3 2 5( 42%)
14~16 4 4 5( 42%) Slip down 1 - 1( 8%)
Total 8(68%) 4(32%) 12(100%) Total 8 4 12(100%)
Table 3. ¥4 ¥&#

Nature . .
Type Undisplaced Fx Displaced Fx Total (%)
I. Transepiphyseal — 1 1( 8%)
I. Transcervical 2 6 8( 68%)
II. Cervicotrochanteric 2 1 3( 25%)
V. Intertrochanteric - - -
Total 4 8 12(100%)
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Type Description Table 4. 53} £4

Injury No. of patients(%)
? Extremity 3( 25%)
I Transepiphyseal Pelvic bone Fx 20 17%)
Head injury 2( 17%)
Abdominal injury 1( 8%)
Chest injury 1(C 8%)
i Transcervical None 3( 25%)
Total 12(100%)
I ’ @ Cervicotrochanteric 5. % =&
(Basal) e Qe Hyed FeozA AL Wy
o Aele A e, AY FF U &4
@ Y A ool me BEH 89 BEE 4%
N Kf Intertrochanteric H S-S AP
Sﬁ (pertrochanteric) F 1281%F bellolAq REF S¥ozd HF

AF Azgd 13 && 24 A% A4
Fig. 1. Classification by Delbet. 2o 1AL A FIPged o] 4do)4] uv]AI)
FAoIw, BAEA 18E el JAelA 1%

ki

e

F 1281%F 9=(75%)A LYY £4L F b 4o] Addse] ol4H HHr)
Hh3lgdom o|F Alx] FubEAe] 3:(25%)E AHTA 7o e 4 AAF F5
7}& wigkw, *‘-H\}:’E— =3 28(17%), FH&4 DA %S A 835l9 +=ul, Mental retardationo]
28|Q7%) 5% Fi 2 (Table 4). 2)o] neglected cased ™ 1lell9} Lol F4

Table 5. % 8 u}y

Type of Fx 1 I | v »
Method of Fx D U D U D U D U Total(%)
Conservative Tx 5( 42%)
Skin traction and cast 1
Skeletal traction and cast 1 1 2
Operative Tx 7( 58%)
Traction and IF 1 5 1
Total 1 6 2 1 2 12(100%)
D : displaced Fx, U : undisplaced Fx, IF : internal fixation.
Table 6. Hux s W Adss A4, Ad F¥47E 2o Q-femoris
Type muscle pedicle bone graftd 1xxo g A|g
Method PEE VTR mae aesels 44 2447 ool a3
Cancellous screws 2 1 3 <% Algsldx olw A d(joint capsule)
Knowles pin 1 1 Agee AE Yoz dhof BAol o3 44
K-Wire and . ) g B ) €FL AAR 4 219ch(Table
Kn.owles pin 5). 24 WA Ao+ AO cancellous screws,
K-Wires 11 Knowles pin & K-wires& 274 £& 37
Total 1t 5 1 ! ol 4 AHgsttes] MLHE Al Aol HEE
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Table 7. The assessment of results(by Ratliff)

Good Fair Poor
Pain None or ignores Occasional Disabling
Movement Full of terminal Greater than 50% Less than' 50%
restriction
Activity Normal or avoids Normal or avoids Restricted

games

Normal or some
deformity of the
femoral neck

Radiographic indication

Severe deformity of

games
Severe avascular

the femoral neck necrosis
Mild avascular necrosis Arthrodesis
Degenerative
arthritis

Table 8. X8 A=}

Type of FxResult Good  Fair Poor
I 1 — —
I 5 1 2
m 2 1 -
IV — — —
Total(12) 8(66%) 2(17%) 2(17%)

F 44RE TR 4EF ANG FAE 9
A HTable 6).

6. X|2 #3u

6719 ojat F2] JAe] WA 128E o
42 2 Ratliff®2] 57} 715 =&} 28 A3
£ FA435 cH(Table 7).

olo] whaw 8ol A 43 AANE MP: 2
Aol A 3, 284 £33 ANE Rged
g 28w EE AYTA ojdlern A2¥ 9
FAHE EFFo FHAYAALE Helm QUE
73 9-0] 3l cf(Table 8).

7. HEE

128 % 5ellel A F4% 1744 o] 49 FuF
o Al AN ASTAHoIUn, 42l

A A2g, 1A AM3F o]t

T2 ZE Wb go] 5l (42%)E
7HE Bk HEEF FEA AL 38(25%),
T4 27) friel 32(25%), /%ol 2#
(17%)4 o] R cH(Table 9).

8. O|% =&

13 5% 7% a3y Fd4394 59
e Fo] 27 of A A 3alo] o3 2z
Hel 2 Hu Wyga E5%o] Fe] 2Ad
7§ £-oll 4] &= corrective subtrochanteric valgus
osteotomy=-, T8 Al 3] Alo]| 4] = Q-femoris mus-
cle pedicle bone graft(Meyer operation)%
A sle] 1819 £33 A}E Rol o o4
o dEF FAE ol @z gleon 1d+E $
T, 18l 433 4345 oz glci(Table 10).

Y B

Z ¥1

449 3A B4z LEALE PAAL &
2% AEF Aol AlYe) A9 Aol
_% o

= P =] H
T OEE AR Av=A £4

Table 9. §uj=

Complication C Avascular Delayed union Premature
oxa vara - - . .
Type of Fx necrosis nonunion epiphyseal fusion
I (1) - - - —
I (8) 4 3 1 2
m(3) 1 — 1 1
v (- - - - -
Total (12) 5(42%) 3(25%) 2(17%) 3(25%)
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Table 10. 23+ 4%

Type of Fx 1st operation Complication 2nd operation Result

I @) ORIF ¢ cancellous Nonunion and coxa Muscle pedicle Poor
SCrews vara and avascular bone graft

necrosis
I M ORIF € Knowles pin Nonunion and coxa Valgus osteotomy Fair
and K-wires vara

I (D) ORIF € K-wires Nonunion and coxa Muscle pedicle Good

vara and short neck bone graft

D : displaced Fx, ORIF : open reduction and internal fixation.

% 3MY F< AAEF
2318 AARYn &
shodch(Fig. 3).

37 FA4] Aol A o) B F 5ol coxa magna
47E Bole dolv o PHFE Holx &
foo FEolut BAFFAL By Fof 59
4= g (Fig. 4).
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2 24 9 $3E4 5 Sieol Ak (Fig.
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ojN 32

ol

(%2}
b

Initial

Fig. 2. 'The initial X-ray of 4-year-old male
patient shows the displaced transepiphyseal
fracture of femoral neck.

28] KBAE o83 Wayss AP% &
FA A2 4097 2y EA Y Fo1
£ 3 AURY 22 9 283 40 0

& Bolx 9le] 44 59 3F Q-femoris muscle

pedlcle bone graft with cancellous screws
fixation-$ A} & 3}g }(Fig. 6).

6N49% Wagdg AAEE APTF +4 2
39 34 AAZE A o3d ek 1y 9ol
= oE HFE BolA ¥ d4 FAE B
12 ¥ skek(Fig. 7).

Fig. 3. Postoperative X-ray finding.

Fig. 4 The follow up X-ray view at 18
months shows the coxa magna, but other
abnormal findings are not noticed.
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Fig. 8. The initial X-ray of 16-year-old male
patient shows displaced transcervical frac-
ture of femoral neck.

R

Fig. 5. The initial X-ray of 6-year-old fe-
male patient shows the displaced transcervi-
cal fracture of femoral neck.

Fig. 6. The follow up X-ray finding at 2nd
postoperative 5 months.

% &

Fig. 9. The follow up X-ray finding at 1st
postoperative 9 months shows coxa vara, ava-
scular necrosis, premature epiphyseal fusion.

g &3

1648 33 B2 2E Abnol s ol
A2ge] AND AT AETAL volx Yg

ERERY PUAT Fig. 8).
Fig. 7. The 27 months follow up X-ray fin- 2° o AOOt 319;115]'( ig- 8) = oladt
ding shows good union except slight coxa 7N cancellous screws o] 8% W
=)
i

vara. Aes AGTF 4 A4 A3 8L
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Fig. 10. The follow up X-ray finding at 2nd
postoperative 3 months.

ZHd ek WY, FEA AL FAERY =
7l #8559 278 2eolx U} (Fig. 9.

A 949 F 238 e 2 Q-femoris muscle
pedicle bone graft with cancellous screws fi-
xationS A] 83}t (Fig. 10). 1\ 3 % coxa vara
o o3 corrective subtrochanteric valgus
osteotomy S A 33} ot

F4 29 6709 Fo FA] AAAN FEA
A AR 27178 Fo WA W
AAsle Add FH +F5 dHS W B o,
xS FF 2cme A Aol ©EHE Molm
9l (Fig. 11).

i &t

zobs) slE Ay 2R P4 UEE A
x Bt} Ratliff'>19& AJqle] &Aoo v|3} <f 0.8
ek Badgoe Adds o R
29, % o] Wxialn Toto] A9 THR
gol 2AHtn el Hebd HEHBF Yot
o] Waste § 4Ade e 54 A
slojA A% oleie Bohizt Yy Fol 2o
& 747} Wbshel obd o]#7 24 (unsol-
ved FOZ EAASE 2452 shiolch
Z4 9] B-F+ Delbet”9} Colona®el &}sf 3
Wakd $FHol e olgsn slew, Axtel
A9 280 68%2 M wow 19773 Can-
ale¥ = M4 %R7/61), FulolA+ 19881 Ao
B3 EAF 1AL cervicotrochanteric fr-
acture”} 63% =2 713 WSS HoFyw 9ir)
T M HEgoz AlYE 16 AP
Uy K74 283 wAbAd 474 coxa magna
HelE 2olxm glovt dAZA U4 F4L ¢l

Fig. 11. The follow up X-ray finding after
subtrochanteric valgus osteotomy shows ava-
scular necrosis and premature epiphyseal clo-
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