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= Abstract =
A Clinical Study on the Fractures of the Femoral Neck in Children

Soo Bong Habhn, M.D., Nam Hyun Kim, M.D., Jung Soon Shin, M.D. and Seung Keun Song, M.D.

Department of Orthopedic Surgery, Yonsei University of College of Medicine, Seoul, Korea

The femoral neck in children is dense and is small in diameter and it’'s periosteum is thicker and stronger than that of an
adult. Thus, fractures of the femoral neck in children, unlike the 60-year-old woman, are rare and usually require severe
violence and this accounts for the high frequency of associated injuries.

Since these fractures are rare and the femoral neck in children has many anatomic and physiologic differences, we have
to consider some factors that work against treatment of these fractures.

Twenty seven cases of fractures of the femoral neck in children which were treated at Severance Hospital, Yonsei Univer-
sity College of Mediicne from Jan. 1971 to Dec. 1980 were analyzed both clinically and radiologically and the following
results were obtained.

1. Among the 27 patients, the ratio of boys and girls was 2:1 and the highest incidence was between the ages of 3 and 5

years.

2. The main course of fractures was traffic accidents, 14 cases (51.9%) and the other causes were falling from a height

(37.0%) and a few cases of a slip and a fall.

3. According to the classification of Delbet and Colonna, the cervico-trochanteric fracture (40.8%) was the commonest

type and 13 cases (48.1%) were displaced fractures.

4. Common associated injuries were pelvic bone fractures, skull fractures, cerebral concussion and soft tissue injuries.

5. Fifteen cases (55.6%) were treated by conservative treatment and ten cases (37.0%) by closed reduction & internal

fixation.

6. 23 of the 27 cases were followed for from 6 months to 10 years, average 19 months. The results were analyzed accord-

ing to Ratliff's assessment and 14 cases (60.9%) showed good results.

7. Total cases with complications were 14 (60.9%), the commonest complication being coxa vara (40.8%) and the other

main complications being premature epiphyseal closure (39.1%) and avascular necrosis (30.1%).

8. Secondary treatment was done in 6 cases and correction osteotomy was done in 4 cases which had showed a poor

result.

9. Finally, factors affecting results were type of fracture, degree of displacement, maintenance of reduction, interval

between injury and treatment, complications and patient’s age.

10. The authors recommend closed reduction and internal fixation with some threaded pins for all type Il and type IlI

fractures.

Key ‘Words: The fractures of the femoral neck in children.
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AEZ AF Aol vis) =2E oheh, A &bl
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o Wstz AeA Be ool st ‘

Barber? 7} 18711 4o} tAElZ # X240 a2 5
#E Rag o]F 2ol Eo)A Ingram'” (1953), Ratliff
20(1962), Lam'? (1971), Canale® (1977), 5 HA% A
BHes 44 F9 PHIFS ARAs =8 fo
v, oldE Aad oEEFe FEA n@A
Ay, AR 2714 5 YFol wol w4
stz 9o

ololl A&tE 19714 19F8 1980 129742 =H0
A7 At o et ¥4 Muas Pde g9
e g W Lol HEHF AYEA dx 27 E A4
oz EFAo 9 9 FARFY 5¢ 2AL 6 Aol
A 27l SR 23248 AT 2 AHE T
& 243 @ 23dte vl

O, A7cid 3 Uy

1971 1 94 19803 1294744 vk 1037} A e
A o 54 gy HYPoae] 4 8 E
o sole] HEE AL EAH 278l F T YA ¥ F
Yol wpe} EF3ka, 6 MY ol4 FTPHo| HFHUA
23 % Aoz, xawhd 9 Aedsn, P45E ¢
A48 A7 YA 278 EYR sl B4 FEHY
o, b #"HZd 9 Slipped capital femoral epiphysis2]

A% Asisigich,
m A7dn

1. 49 3 YRR

ab 174} °]3l& 4oz dglor, F 27:%F Y7
uralu] g2 7b7b 1879 9dlZ 2019 W] goln, o
Hy $ZE= 3404 5 AlAke] 7} 1121(40,7%) 2 73
B okc} (Table 1).
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Table 1. 4 g Ay g

N oF WA (%)
- 3 11 (40,7)

- ' 2 6 (22.2)

9 — 11 - 1 1(3.7)
12 — 14 1 3 4 (14.8)
15 — 17 5 - 5 (18,5)
3 A (%) 18(66.7) 9(33.3) 27 (100,0)

2, 239 #el

A9 deleze nEFALA 142(51,.9%)E s
B, Fealart 108, AFAbaz) 28 ok (Table
2).

Table 2. F49] <Uql

DY) 4 ks o &A (%)
Al Abx 10 14 (51.9)
AZE A2 10 (37.0)
Zg A 2 - 2(7.4)
o] A - 1 1(3.7)
& Al (%) 18(66.7) 9(33.3) 27 (100,0)

A Yefo] EF+ Delbet” 2 Colonna®oll 2% sh%
2 Ffiuol witow, o] 23wl M3F Cervicotro-
chanteric Fracture 7} 112 (40.8%)2 714 wtw, 4
A2ygz A4de 2 8e(20.6%)H e A AL
e 1= i

Table 3. T3 ¥% ¥ W45

Displaced Non-dis.

Type of Fx. Fx. Fx. Total (%)
. Transepiphyseal - - — (0.0)
II. Transcervical 6 3 8 (29.6)
Il Cervicotrochanteric 6 5 11 (40.8)
IV. Intertrochanteric 2 6 8 (29.6)

Total (%) 13(48.1) 14(51.9) 27 (100.0)
**Rt. side: 9  Non-dis. Fx.: Non-displaced Fx.
. Lt side: 18
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734 a4k A 1331(48,1 %)M FAH 9
= 'é“\% 25‘114 H]'Eo]u—-« oo
6 Lol A A}t WA slAd A,

AY9d B+ 2% 48 E o] E latecase

o
- O

. Falling
aratfc or Total (%)
Injury Slipped down
Skull Fx. &
Cerebral contusion 5 2 7 (25.9)
Mandible Fx. &
Teeth injury — 3 3(11.1)
~ Chest injury 3 — 3(11.1)
Abdominal injury 2 - 2(74)
Pelvic bone Fx. 6 1 7 (25.9)
Extremity Fx. 3 2 5 (18.5)
Genitourethral injury 3 — 3(11.1)
Soft tissue injury 6 - 6 (22.2)
None 4 7 11 (40.8)
LE 2] t 1 l
Frgffic accident i down: Ui W%
5. %X B

5 %
m

]‘6‘ 158(55,5%) ol A =455 ZlA &
£ ﬁl%v}l 2% sz, 10804 =445 F &
Haeds Adgstedel, FEFHol dE Ha2e A4
1% 7 el FAA A BAIYe] 58S
Axzst Angl ngg stdom A3y 349
AA7E AAw 3ele) e} Foiol EAo] gloidd 2

i
e
&

ot ok ¥ ofh ap IR

selol i T4 21e Adsdch A2He) Faol
Ay A9t ol sel% selsh A9} sild 14
5 4dold 544%F F4nEe  Adsden,

Table 5. &%

TX'\Ty”e of Fx. I I W IV Total (%)
Non-operative Tx.: 15 (55.6)
Traction — 1 2 —
C/R & Cast - 1 2 -
Traction & Cast — 1 1 7
Operation Tx.: 10 (37.0)
CIR & IF - 2 3 1
Traction & I/F -2 2 -
None — 11— 2(74
Total — 8 11 8  27(100.0)

* : Neglected case CIR : Closed reduction
* : Death due to sepsis I/F : Internal Fixation
Tx. : Treatment

late case 2] 2 @le} EF5-9] A FubEabol 9laied 14
ol 4le BEAAEE A Y3tAch (Table 5).

4 WA Alefli= Hagie pins©olt} Knowles pins, &=
Steinman pins 5% 3 A=A 470 AFE3sldon] WS
A Alele HEEFEA AL 5387 dEE 4 *u' 3,

3} E}(Flg 1, 2)

J{

_'_.

Fig. 1. 24 A4 8o 2 =4AE3 479 Knowles pins

o2 F4 WY PAA £,
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Fig. 2. 24 A 33z 4485 379 Hagle pins
2 1709 Steinman pins &2 FEWLAT WAl A
A.

A Aztaigich,
6. X2 @

dzbdel X5 F 6 MYol4 FTHAo] AR 23
*ozi Ratliff* o] #HF7]1E Yol o8l 54
gstadel,

A A

o
Ju

6 7l A 10 Alel® it 197‘1%
232l 14891(60,9%)01A F3 AFAE 2
Loy Ang ¥l 9#F 7H: 4*&
A 97k gloiwl o Ao} (Table 6).

6 Ao ])«01- v 8l A 86U late case 4
el fFAigle] Azlst 25 Fakshgle

o, A2y F4 ARl 22H A5 F AP 34

% 2éol 4 Hs Ao} Hekelic),

Table 6. x5 # 7}

24 e & %3z Eg A
A1 - - - -
A2 1(* 2(1)* 5(4) 8(6)*
A 3 8 8(2)* 1) - 9(3)*
A48 5(2)" 5(2) - 6(3)*
3 A 14 4 5 23

(%) (60.9) (17.4) (21.,7) (100.0)

()*: 4 A7 Y 84 £

7. 43

6 AW olA T 5 233F 142(60.9
%)M e FAF 7R o4 PuFeol WAFHIE
dl, olF 108l 494l FA AN} Uz, BE
A 2A5d APe 4od A4 PYFo] zaA=HA
o},

PyFoas nid Wy o] 11:(47.8%)2 7}
3 ek, AR 27|RF#e] 98(39.1%), +8
A FHAh 728(30.4%), A AAFYE 2 ER3o)
58)(21,7%) 3, 29 $4-F3(Malunion) % 7Hedo)
Zk 74 14 9l (Table 7).

olgl IHF L F o] AMFHA E4sto] vl L3}
7},

Table 7. ¥4 3%

Pramature

Nonunion or

Cx. .
Tym Coxa vara Epiphyseal Avascul.ar delayed Mal-union Sept.m.
necrosis h arthritis
(cases) Closure union
Typel (0) - - - - —_ -
Type Il (8) 7 6 6 4 - 1
Type H1 (9) 2 1 1 — —_ —
Type IV (6) 2 2 - 1 1 —_
Total 9 7 5 1 1
(%) (47.8) (39.1) (30.4) 21.7) 4.3) (4.3)

Complication Cases: 14 (60.9%) Cx.: Complication
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ol A <k& 777 (Neck-shaft angle) ZHE 2}7} 50°7} W=
A Wuiwye] zals o) (Fig. 3).
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HoIG L Ratliff*® o F&EAHAL Lfoll & §82 »
2y, A 132l Total necrosis 7} 621013t | 3 &l Me-
taphyseal necrosis 7} 1 #lgdc}, WAL A7 4 S84 3
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F 0FolAT RF £4F 1udelhel vehston 3
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Smith peterson nail & 7 &} late case 1 31]—“—‘* 6 71 4 mtoll
A 27593 A BEH R S}
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Fig. 4. A97l gle A A2ygoz Z2H5ung s
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Fig. 6. 100d 373441 2% A 424 A4 Yo ¥4 %
o]l A Remodeling® WA 47

e 1#olA 24 E ol FEHnA o] Eb5dld A
AdA 5% 8AYol ¥4 F% (Malunion)o] 25 g}, &
Ae 4% 8 AY ol AAA Aoz =HUsdge
v 10dF FFHAA e FARTe] B Remodeling )
P& WA (Fig. 5, 6).

(6) stz 2HY

FAF e UM HaEF 256 E4lo] dds 1
dlojA FEUnAFE 8 HYatol] late infection©] VFEFGE
ot

8. O|XH %=

XAt EFeldd 58 F 4Z NE A4 (Fem-
oral neck-shaft)®] Z+% 27} 25° o] Abo|glwl 4 ol 4] 4l
T wdAy HAAYFA A 5T o 3emolabe]
& R He] AolZ Qs oA og FolAlg xE

F @A 9l A F% (Corrective valgus osteotomy) A}
3te] 3ol 438 AAE QAR (Fig. 7), 1ol &
F5d AHE 2dd, F5NLAF 8 HYutel 7

Fig. 7. 4 A23oz =4ALF A3 g3l 7
A5 ez sl aARAEE APF 4 dFY
WAL 427

o] wrAsl 1alolME BEA 2oz gl atsle]
HEEF AAEL A3 (Table 8).

ole] AHEE H¥TA
Adelel e E AYebe
A BA e o Fo| Ue Eni
Ao Wuiwly, = EFFY FHA4 AL, AR
7153 5 Be guFel g

Barber® 7} 1871 3 ZF&l& R 3w3l3 Whitman® o]
FA9 248 el L2y o) F FIY Rue @
A okgkort 2ol Hof 19531 Ingram'? o] F Ratliff?®,
Lam'® 283 Canale” 5 ®¥lad % Fol ¥4¢& %
d HAF Aro YT E AR @ Ho
v} o} “wlaf FA" (Unsolved fracture) & & 3§

Fol £AA s e,

Table 8. °1X3 &
Type of Fx. Primary Tx. Complications Secondary Tx. Results
Type II* Traction & I/F Infection Resection of head ?
Type 1II* CIR & Cast Nonunion & Coxa vara Bone graft & Valgus osteotomy Good
Type II* C/R & Cast Nonunion & Coxa vara Valgus osteotomy Good
Type Il Neglected Nonunion & Coxa vara Valgus osteotomy Fair
Type 1 IIF Avascular necrosis Vascularized fibular bone graft Follow-up
Type II* CIR & IFF Coxa vara Valgus osteotomy Good
*: Displaced Fx.
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Table 9. 345 =l

Avascular Coxa Nonunion, Premature

Study necrosis vara  delayed epjphyseal
(%) (%) union closure
(%) (%)
Ratliff (1962) 42 - 10 9
Lam (1971) 17 32 13 20
Canale (1977) 43 21 7 61
Authors (1981) 30 48 22 39
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