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Multiple Pinning in Femoral Neck Fractures

Kuen Tak Suh, M.D., Taek Geon Lee, ML.D. and Chong Il Yoo, M.D.

Depatment of Orthopaedic Surgery, Pusan National University, Pusan, Korea

The incidence of femoral neck fracture has steadily increased with lengthening of the average life
span. The end results of treatement have been improving with the development of internal fixation
devices. However, the anatomic characteristics of femoral neck has made the complications of
nonunion and avascular necrosis as a common result. Authors analysed 47 patients, with over 2 years
follow-up on an average, who were more than twenty years old and treated with multipte Knowles
pins or cannulated screws during the period from February 1988 to February 1994. Following results
were obtained.

I. Among 47 patients, 23 cases(49%) were male and 24 cases(51%) were female. The highest inci-
dence was found in the sixth decade.

2. The most common cause of femoral neck fracture was slip down (55%).

3. According to the Garden's' classification, the displaced fracture (Garden stage IIT and IV) was
more common {68%), and according to the anatomic classification, transcervical type was the most
common {40%).

4. Among 47 patients, there were 1 case of nonunion(7%) and 2 cases of avascular necrosis of
femoral head(13%) in the nondisplaced fractures(15 cases), compared to & cases of nonunion(19%)
and 8§ cases of avascular necrosis of femoral head(25%) in the displaced fractures(32 cases). There
were 4 cases of nonunion(15%) and 3 cases of avascular necrosis of femoral head(19%) among the
26 patients treated with multiple Knowles pins, compared to 3 cases of nonunion(14 %) and 5 cases
of avascular necrosis of femoral head(28%) among the 21 patients treated with cannulated screws. 3
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cases of nonunion(10%) and 4 cases of avascular necrosis of fernoral head(13%) were developed
among 30 cases in which acceptable reduction was achieved after closed reduction. 4 cases of
nonunion(24%) and 6 cases of avascular necrosis of femoral head(35%) were developed among 17
cases in which poor reduction was achieved. 11 cases(42%) were complicated among 26 cases below
Singh index grade 3 and 6 cases(29%) were complicated among 21 cases above Singh index grade 4.
5. Factors that may affect the success of treatment in femoral neck fracture are not the type of
internal fixation device used, but rather anatemic site of fracture, the degree of displacement, degree

of osteoporosis and accuracy of reduction.
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Fig. 1-A. The anteroposterior roentgenogram after closed
reduction and internal fixation shows anatomic
reduction of femoral neck fracture.

B. The lateral roentgenogram after closed reduction
and internal fixation shows anatomic reduction
and inverted trangular fixation of femoral neck
fracture.

C. The plain roentgenogram taken 2 years 5 months
after closed reduction and intemal fixation shows
bony union and no avascular necrosis of femoral
head.
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Table 1. Results related 1o Garden’s' classfication

Z3+ Knowles pinsg <)% 268 Z 163
(62%) S S=roide] dHE AR, cannulat-
ed screwsE ol&§ 2181 F 1431 (67%) N
ol4de] AANE do] F oY EI FAtHc=m
H2) g zlole gl o Table 2) (PX0.05), ohed
cannulated screws& ¢] &3 WA oA vinH
FAN 7t B

E24F Fxd 2 AE2ZEAc Singh index
355018l 26315 143 (54%) NA =rolike] A3
£ 993, Singh index 453°l4 2181F 134
(62%) el ] $-pelate] AIE ool FxgHo] 4
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dEAYE 249 HFoz B4, dEHFE &
g4 A, G444 nadd, H4Y, RE4E
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Garden’s classification/Results Exellent Good Fair Poor No. of cases (%)
I 4 1 0 0 501D
I 4 3 2 1 1021
1} 3 7 5 2 17 (36)
v 1 7 4 3 15(32)
Total 12(26) 18(38) 11(23) 6(13) 47 (100)
Table 2. Results related to fixation devices
Fixation devices/Results Exellent Good Fair Poor No. of cases (%)
Knowles pins 6 10 7 3 26 (55)
Cannulated scerws 6 8 4 3 21{45)
Total 2 18 I 6 47(100)




2 wslgon EAgHoas 0% 2o)8 H cannulated scerwsE o] 8 NnA =& AhEg]
HHTable 3) {P<0. 05}, W 2131 38 (14%) ol BR8] dAsidey 5

WA Ee FHd wE& H$uHFe dHE  #(24%)0M dEgFF F84 A £2UE 2o B
Knowles pins® o &8 nR&E Algstdd 26 WREEDRY §HF 4 ¥k FAEgHo R
A3 438 (15%) 1A BFie] LAsden 53 K Ao|7t §glhTable 3) (PX0.05).
(19%)eid dEZF FEY AraAE Bgn,

Fig. 2-A, The plain roentgenogram of a 46-year-old man with a subcapital, Garden stage TV fracture of the femoral neck.
B. Iinmediate postoperative roentgenogram taken after internal fixation. The operation was performed 2 monghs after injury.
C. The plain roentgenogram taken 4 months after internal fixation shows nonunion.
B, Immediate postoperative roentgenogram taken after muscle pedicle bone graft.
E. Bone scan shows continued biood flow of femoral head.
¥, Even though the plain roentgenogram taken 1 year 7 months after muscle pedicle bone graft dose not show complete union,
decreased gap of fracture site and no pain on weight bearing are shown.
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sy Fig, 3-A. The plain roentgenogram of & 33-year-old woman
with a subcapital, Garden stage IIl comminuted frac-
ture of the fernoral neck.

B. Immediate postoperative roentgenogram taken after
closed reduction and intemal fixation.

C. The plain roentgenogram taken 4 months after closed
reduction and internal fixation shows fixation loss.

D. Immediate postoperative roentgenogram taken after
open reduction and internal fixation with Knowles

; pins and muscle pedicle bone graft.

E. The plain roentgenogram l:aken] vear 8 months after muscle pedicle bone graft shows bony union.

F. Fhe plain roentgenogram taken 2 years after muscle pedicle bone graft shows femoral head collapse. Total hip arthroplasty was
performexd.

G. Bone scan shows cold spot of femoral head.
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Table 3. Complication rate between Garden's' classification and fixation devices

Knowles pins (n=26)

Cannulated screws (n=21}

Garden’s classification (cases) Total (%)
Nonunion *AVN Nonunion *AVYN 7

Itn=5) + (n=10) 0 1 1 1 Yi5(20)

M(n=17) + {¥(n=15) 4 4 2 4 14/32 (44)

Total (%) 4/26(15) 526(19) 321(14) 521(28) 17147 (36)

*AVN : Avascular necrosis of fernoral head
n=No. of cases

Y, =eAEF 349 JEL de 304
T T3 (23%) oA T Fo] WAYsG o B B
B 42 1730F 1090 (59%) oA ¥ Zo] wApal
of 8T FHART] PPFo] AT AHY B
7t AFE L4 A} (Table 4) (PLO.01),
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7 83 198F 5% (26%), AR 21 1392
43 (31%) N P Fol Fsl BARAY Rl
Aole AU HPY0.05), B535l T-A nmH
B2 3HEE JEd T (Table 5).

ZEFT AR BE EF YL Singh
index 3F%°|3} 26813 118 (42%) oA & o)
YA A Singh index 45814 2193 64
(29%2) ol X T ol WAl EARAY SolF 2}
ol AR Hpy0. 05) FREFo] HU4+E vlaH
2 o] DAgslHTHTable 6).

Yol ¢ A9, RHITF T A4} &
7ol Bl 1031% 93l 97 nwd AAHeg A
PHAoH (Fig. 3) 13e A7 a3 U}, &
#FEe] ZAE 76 F sFldE FAS ZoldE A
HatA 3 (Fig. 2) 28 9F 298 AP L A
Pt

V. 2 &

HE AT 2L 29y B2 o3 2YA 9
9 A3}, FEY 2 ¥ 29 FE Zye
5 83 9T FF €39 shlsoz <lEk
EHE dEET 2E4 AL o4 agRg 9
HPLA T FHFol s NI YA
Dickson'’-& #1802 24 (unsolved fracture) o)z}

Table 4. Relationship between complications and reduction

Reduction Nomunion *AVN Total (%)
Acceptable 3 4 7130¢23)
Poor 4 6 10/17 (59)

*AVN : Avascular necrosis of fernoral head

Table 5, Relationship between complications and fracture sites

Complications
Fracture site Total (%)
Nonunion *AVN
Subcapital (n=15) 3 5 815(53)
Transcervical (n=19) 2 3 5119 (26)
Basicervical (n=13) 2 2 413 (31)

*AVN : Avascular necrosis of femoral head
n=No. of cases

Table 6. Relationship between complications and degree of

OSIEOpOrosis.
Singh index Nomumion  *AVN  Total (%)
6(n=1H+5(n="7)+4(n=13) 2 4 621 (29)
An=18)+2=T1+1(n=1) 5 6 11/26 (42)

*AVN : Avascular necrosis of femoral head
n = No, of cases.
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