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= Abstract=

A Clinical Study of the Fractures of the Femoral Neck in Children

Ik Dong Kim, M.D., Poong Taek Kim, M.D., Byung Chul Park, M.D., Young Wook Choi, M.D,,

Young Goo Lyu, M.D. and Hee Soo Kyung, M.D.*

Depariment of Orthopedic Surgery, College of Medicine, Kyungpook National University, Taegu, Korea.

Fractures of the femoral neck in children are uncommon and usually occur as a result of severe
trauma due to their anatomical and physiologic characteristics. There are many difficulties during
the treatment period and high incidence of complications such as avascular necrosis, coxa vara and

premature epiphyseal closure. Twenty-three cases of fractures of the femoral neck in children
which were treated at Kyung-Pook National University Hospital from Aug., 1980 to May, 1989
were analyzed both clinically and radiologically.

The results were as follws:

1.

Among the 23 cases, higher incidence was in girls(13 cases, 56.5%) and the highest incidence
was between the age of 11 and 13 years(8 cases, 34.8%).

. The main cause of fracture was traffic accident(16 cases, 69.6%).
. The most common type of fracture was the transcervical type(9 cases, 39.1%) and 17 cases

(73.9% ). were displaced fractures.

. Associated injuries occurred in 13 cases(56.5%), and the common associated injuries were ex-

tremity fractures, head injuries and pelvic bone fractures.

. Minimally displaced 7 cases(30.4%) were treated by closed reduction & internal fixation, and

neglected, irreducible 15 cases(65.2%) by open reduction & internal fixation and undisplaced
intertrochanteric fracture(1l case) by closed reduction & hip spica cast.

. Twenty-three cases were followed from 8 months to 9 years and average period of follow-up

studies was 28 months. The results were good in 5 cases(71.4%), fair in 2 cases (28.6%) in
closed reduction & internal fixation, and good in 9 cases(60%), fair in 2 case(13.3%), poor
in 4 cases(26.7%) in open reduction & internal fixation.

. Complications were developed in 11 cases(47.8% ), and premature epiphyseal closure were in 7

cases(30.4%), and avascular necrosis were in 6 cases(26.1% ), and coxa vara were in 3 cases
(13%), and delayed union was in 1 case and infection was in 1 case.

. As a result, we recommend early closed reduction & internal fixation as the favorable method

of treatment for the fracture of the femoral neck in children better than open reduction & in-
ternal fixation or conservative methods.
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Table 1. Age and sex distribution

Age(sr: ) Male Female Total(%)
2-4 2 2( 8.7)
> 5 2 7(30.4)
8-10 2 2 4(17.4)
11-13 2 6 8(34.8)
14-15 1 . 20 8.7)
Total(%) 10(43.5) 13(56.5) 23( 100)

Table 2. Causes of fracture

Sex

Cause- Male Female Total(%)
Traffic

accident S 7 16(69.6)
Fall down 1 3 4(17.4)
Slip down 3 3(13.0)
Total 10 13 23( 100)
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714 g%, FFAn 48, 443 33 F
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Table 3. Type and nature of fracture
\Displacement . Undis-
Type Displaced placed Total( %)
I. Transe-
piphyseal 1 1 2(8.7)
II. Transce-
rvical 6 3 9(39.1)
IM. Cervicot-
rohanteric 1 7(30.4)
V. Intert-
rochanteric 1 5(21.7)
Total(%) 17(73.9%) 6(26.1%) 23( 100)
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4 24 &2 nonthreaded pin(K-wire, sm-
ooth Steinmann pin) @} threaded pin(Scand pin,
Knowles pin, Coventry hip screw, cancellous
screw, cortical screw, compression hip screw) &
AL8-3H th(Table 6). 282 WRHES 49
Aldle HEEF 4Z8E 53312 G2 A
Ae Fo 8 3.

6. XIZd

X843 Ratliff®e] Hr17)2d 93ty
24399 H(Table 7). A1 33 7|7te A 8
MY HF 9doz HF 287K oo,
EFAE 2 WA 734 3F 53 (71.4%) A

Table 4. Associated injuries

Traffic Fall down
Injury accident  ©F slip Total(%)
down
Head injury 4 4(174)
Pelvic bone
fracture 4 4(174)
Chest injury 1 1( 4.3)
Abdominal 2 2( 8.7)
injury :
Extremity |, 1 12(52.2)
injury
None 4 6 10(43.6)

Table 5. Methods of treatment

Type 1 I I 4
Method\D UD UD UD U  Cel®
CRAF 1113 1 7(30.4)
OR/IF 5 6 4  15(65.2)
Conser-
vative 1 1043)
Total 1 1 6 3 6 1 4 1 23(100)
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D:Displaced U:Undisplaced
CR/IF:Closed reduction & internal fixation
OR/IF:Open reduction & internal fixation

Table 6. Methods of fixation

Type
M eth o d I II ]]I IV Total
1. Knowles pin 1 4 1 6
2. Scand pin 3 5
3hC0nventry 1 3 4
ip screw
4. Cancellous
screw & 2 2
Scand pin
5. Cancellous 2 9
screw
6. Smooth St- 1 1
einmann pin
7. Cortical
screw & 1 1
smooth pin
8. Compression
hi 1 1
ip screw
2 9 7 4 22

Table 7. The assessment of results(by Ratliff)

Good Fair Poor
Pain N_one or Occasional Disabling
ignores
Movement Ftl; lrl'n(zgnal Greater Less than
0y
restriction than 50%  50%
Activity Normal or Normal or
avoids avoids Restricted
games games
Radiogra- Normal or Severe de- Severe av-
phic ind- some de- formity ascular
ication formity of of the fe- Arthrodesis
the femo- moral Degene-
ral neck neck rative
Mild avas- arthritis
cular nec-
rosis




Table 8. Results of treatment

Result Good Fair Poor
Type I 01 HN Total(%) I I H NV Total(%) I O W IV Total(%) Total(%)
Treatment
CR/IF 4 1 5(714%) 2 2(28.6%) 7(100%)
OR/IF 3 3 3 9(60.0%) 1 1 2(13.3%) 1 3 4(26.7%) 15(100%)
Conservative 1 1(60.0%) 1(100%)
Total(%) 15(65.2%) 4(17.4%) 4(17.4%) 23(100%)
Table 9. Complications

Complication  Premature epi- Avascular Coxa Delayed Infected Limb
Type physeal closure necrosis vara union nonunion shortening

1 2 2 2

1 3 2 1 2

n 2 2 1 1 2

v 2 2
Total(%) 7(30.4) 6(21.6) 3(13) 1(4.3) 1(4.3) 8(34.8)
OR/IF 4 4 3 1 1 5
CR/IF 3 2 3

Table 10. Time interval until internal fixation

Type

Day I

I m v Total

1- 2
3- 4
5- 6
7- 8
9-10
11-12
13-14
15-16
17-18
19-20

Total

1
1

5
3
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AN 2Ed AAE BRYy, REH 8P E AY
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© 2 delayed union® A 28 9] 13, AHE A
389 doX &F gaso] B/ 14, A
A9 A 38 A uAH IYEFIE W
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12HE QAR FHALE $2 QS
BE9 HHE Al 289 Fdol UArH(Fig.
4). F4F 3d¢ AHAuFHE =FEHEL A3
FRov FEALHs B2y AEHRPR
% Knowles pine.2 WA 2 A3 HFig.

Fig. 1. Case 1. The initial X-ray of 7-year old male patient shows displaced transepiphyseal frac-

ture of femoral neck.

Fig. 2. Case 1. Treated by closed reduction
and internal fixation with 4 smooth Steinmann
pins, and then hip spica cast was applied.

Fig. 3. Case 1. The follow-up X-ray view at
1 year show a mild avascular necrosis and pre-
mature epiphyseal closure.
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5). % 140 HEIF Z4¥ 9 R 2
¥4 90 A YRHEL AANNL
o, ¢% 2d 2/¥Yo] WEITFY FAxPL
Ao HEETFY BHE WY EFHo=
Phemister fibular cortical bone graft& 443}

A oH(Fig. 6)

Fig. 4. Case 2. The initial X-ray of 12-year
old female patient shows displaced transcervical
fracture of femoral neck.

Fig. 5. Case 2. Treated by open reduction
and internal fixation with 3 Knowles pin§. It
shows acrossing of the epiphyseal plate by pins.

o i

Fig. 6. Case 2. The follow-up X-ray view at
26 months shows cystic & sclerotic change of
femoral head. Phemister fibular bone graft was
done.
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9INE oA FAZ AFAZE 2 OEHT
B5e Al 3% EEYE A IWAIY F

3 & Fkstg o(Fig. 8).

FAE A&HE Y992 E TEE sty F
AF 169 #EH HEF Knowles pinl 2
Wagsigoern FHge) 4 £F 5714
of ynAES A AAH(Fig. 9).

9d A4 FHF e HolA 4y A
4 =3 UAH(Fig. 10)

soil 4

6N E dABRAE REAILE HE JEHF
AR AAE A 389 23 ¢ dEHIEFY

Fig. 7. Case 2. The follow-up X-ray view at
4 years show premature epiphyseal closure, but
no further collapse of femoral head.

Fig. 8. Case 3. The initial X-ray of 9-year
old female patient shows displaced cervico-tro-
chanteric fracture of the femoral neck.



Fig. 9. Case 3. Treated by open reduction

and internal fixation with 3 Knowles pins. It Fig. 10. Case 3. The follow—up'X-ray view
shows no acrossing of the epiphyseal plate by at 9 years shows good union without complica-
pins. tions.

Fig. 11. Case 4 The iinirtié'l'X—ray of 6-year old female patient shows displaced cervicotro-chanteric
fracture of the femoral neck and posterior hip dislocation.

F9ar27t 9 vH(Fig. 11).

FAE 1Y) FYHAHEF cancellous screw
2 Yuyg dAsAH(Fig. 12). 284 Ax
3 Aol ¢Ho X 179 mFAe Wk
Yol HAsdPon, £F 6719 YyHITE
o YEA Wo] A YuHEL A A
A oH(Fig. 13). 3Q XA A ztte] 120% 9
WY, FEYAA}, 15emst @S] §
HWES Holo) 532 glo] oA nzy) F3
3t R8st gluh(Fig. 14).

a

i

Fig. 12. Case 4. Treated by open reduction
aote EF ARTAHLE Aol Hslg 2 and internal fixation with 3 cancellous screws.
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Fig. 13. Case 4. The follow-up X-ray view
at 7 months shows cystic change of the femoral
head and coxa vara deformity.

Fig. 14. Case 4. The follow-up X-ray view
at 3 years shows coxa vara deformity and avas-
cular necrosis of the femoral head.
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