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Treatment of Femoral Neck Fracturewith Multiple Pinning

Sang-Won Park, M.D and Jong-Ryoon Baek, M .D., Sang-Seok Han, M.D

Department of Orthopaedic Surgery, Korea University Hospital, Seoul, Korea

The incidence of femoral neck fracture is increasing because of the lengthening of human life
span and a rising incidence of industrial trauma. Despite of the advance in treatment, femoral
neck fracture presents poor prognosis and high rate of complications such as avascular necrosis
or non- union due to anatomical consideration. It still remains one of the unsolved fracture as far
as treatments and results are concerned.

The purpose of this paper is to study the clinical results and factors predisposing to
complication after multiple pin pixation of femoral neck fracture.

The authors reviewed 50 cases of femoral neck fracture treated by multiple pin fixation at the
Department of Orthopedic Surgery, Korea University Hospital from January 1989 to December
1996 with followed up period of more than 1 year and analyzed the relationship between the
clinical results and age, degree of displacement, degree of osteoporosis, interval between onset
of injury and operation, reducibility and complications.

The results obtained were as follows:
1. The functional results by Lunceford criteria were excellent in 15 cases (30%), good in 13
cases(26%), fair in 9 cases(18%), and poor in 13 cases(26%).
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2. Union occurred in 36 cases (72%) and the mean duration of union was 6.1 months.

3. There were 12 cases (24%) of avascular necrosis, 2 cases(4%) of non- union, 2 cases (4%)
of malunion and 1 case of traumatic osteoarthritis.

4. Poor results were noted in cases of displaced fracture, osteoporotic bone under the Singh
index 3, reduced in varus or valgus.

Above results suggest that there was a relationship between the prognosis and bone density,
degree of displacement and type of reduction, but the interval between the onset and operation
within one month, and age distribution did not influence the end result.
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Fig 1-A. Pre-operative X-ray of 43 years old female patient showing right femur neck fracture of Garden
stage 3.
B. Postoperative 2 year’ s X-ray showing union of fracture site.
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Fig 2-A. Pre-operative X-ray of 26 years old female patient showing left femur neck fracture of Garden stage
4.
B. Immediate postoperative X-ray showing anatomic reduction and four Knowles pin fixation
C. Postoperative 1 year’ s X-ray, the implant was removed and avascular necrosis was noted.
D. Postoperative 2 year’ s X-ray, avascular necrosis and collapse of |eft femur head was progressed.
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Fig 3-A. Pre-operative X-ray of 63 years old male
patient showing left femur neck fracture of
Garden stage 4.
B. Immediate postoperative X-ray showing
varus reduction.
C. Postoperative 1 year' s X-ray, nonunion
with failure of internal fixation was noted.
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Table 1-A. Clinical results according to age distribution.

Agée\Results Excellent  Good Fair Poor Total
21 - 30 years 0 2 0 2 4
31-40years 1 1 0 0 2
41 - 50 years 3 1 2 3 9
51 - 60 years 5 1 3 1 10
61 - 70 years 4 1 1 3 9
71 - 80 years 2 3 1 3 9
over 81 years 0 4 2 1 7
Total 15 13 9 13 50

Table 1-B. Relationship between complications and age distribution.

Age\Complications AVN Malunion  Nonunion Traumatic OA Complication rate

21- 30 years 2 0 0 0 50 %
31- 40 years 0 0 0 0 0%
41 - 50 years 2 1 0 1 44 %
51 - 60 years 2 1 0 0 30 %
61 - 70 years 3 0 0 0 33%
71 - 80 years 3 0 0 0 33%
over 81 years 0 0 2 0 28 %
Total 12 2 2 1

AVN ; Avascular necrosis
OA ; Osteoarthritis

Table 2-A. Clinical results according to Garden’ s stage.

Stage\Results Excellent  Good Fair Poor Total
1 2 0 1 0 3
2 3 1 2 0 6
3 7 9 2 7 25
4 3 3 4 6 16
Total 15 13 9 13 50

Table 2-B. Relationship between complications and Garden’ s stage.

Stage\Complications AVN Malunion ~ Nonunion Traumatic OA Complication rate

1 0 0 0 0 0%

2 0 0 1 0 16 %

3 6 0 0 1 28%

4 6 2 1 0 56 %
Total 12 2 2 1

AVN ; Avascular necrosis
OA ; Osteoarthritis
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Table 3-A. Clinical results according to degree osteoporosis.

Singh index\Results Excellent Good Fair Poor Total
Under 3 4 2 7 7 20
Over 4 11 11 2 6 30
Total 15 13 9 13 50

Table 3-B. Relationship between complications and osteoporosis.

Singhindex\Complications AVN  Malunion  Nonunion  Traumatic OA Complication rate

Under 3 7 1 2 0 50 %
Over 4 5 1 0 1 23%
Total 12 2 2 1

AVN ; Avascular necrosis
OA ; Osteoarthritis

Table 4-A. Clinical results according to operation interval.

Interval\Results Excellent Good Fair Poor Total
0- 3days 7 4 1 7 19
4 -7 days 4 7 1 2 14
1 week - 1 month 4 2 7 1 14
over 1 month 0 0 0 3 3

Total 15 13 9 13 50

Table 4-B. Relationship between complications and operation interval.

Interval\Complications AVN Malunion Nonunion Traumatic OA Complication rate

0- 3days 7 0 1 0 42 %

4 -7 days 2 0 0 0 14%

1week - 1 month 2 2 0 0 28 %

over 1 month 1 0 1 1 100 %
Total 12 2 2 1

AVN ; Avascular necrosis
OA : Osteoarthritis

(P<0.05). 39
7 (17%),
8. (2%) ,
39 26 5 (45%), 2 (18%),
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Table 5-A. Clinical results according to reduction type.
Reduction type\Results Excellent Good Fair Poor Total
Anatomic 14 12 2 11 39
Valgus 1 1 1 0 3
Varus 0 0 6 1 8
Total 15 13 9 12 50
Table 5-B. Relationship between complications and reduction type.
Reduction type\Complications  AVN Malunion Nonunion Traumatic OA Complication rate
Anatomic 7 0 1 1 23%
Valgus 1 0 0 0 33%
Varus 4 2 1 0 87 %
Tota 12 2 2 1
AVN ; Avascular necrosis
OA ; Osteoarthritis
(P<0.05)(Table5-A B). 617.2129)
%9 3 :
) ) 12). )
1 12).
Knowles pin, can-
39, nulated screw, compression hip screw .
56% Van Andekercke %9 34  Knowles
60 60 )
(50%) . Knowles
thread
,Clak ¥ 3
Amod 7
W, . 3-4  Knowlespin



04

2003.5.17 5:30 PM 228 4$7
228. I 12 2
18,19,25)_ 57%
42% 4 7
78%  14%,7 1
.Protzman  Burkhater® 42%, 28% Graham'®
20 40 Holomberg 1? 1
86.4%, 59% ,Askin 1
Bryal® 15 40 3
187%
4
. 60 % 14 8%
(56%), 6 (24%), R
2 (8%), 1 (4%) ,60
25 14 (56%),
6 (24%), 2 (8%) 26 (66%), 7 (17%),
1 (%)
Garden 2 (18%),
3,4 5 (45%), 2 (18%), 1
24%, 37% 1,2 (%)
0%, 16%
18,19,25) _ ’
Askin  Bryan®
1
,Parick  Nelson®
Singh 3 Lunceford®
30%, 35% ,
Singh 4 73%, 1989 1
16%  Sngh 199% 12
1
50
Brown  Abrami™, Woodhouse”” .
1 Lunceford
,Massie® 7 100% 15 (30%), 13 (26%), 9 (18%),
, Graham'®), 13 (26%) 28 (56%)
Holomberg "
2. 36 (72%)



04

2003.5.17 5:30 PM

229 4@7

. 229

6.1 .
3. 17 (34%)
12 (24%) 2
(4%), 2 (4%), 1
(2%)
4. Garden 3 4 , Singh
3 )

REFERENCES
1) 1 1 ’ i)
31:235-246, 1996.

2) : ,

, 27:131-138, 1992.
3) , :

. , 23:138-150, 1988.
4) , , , :
cannulated
, 32:68-73, 1997.

5) Alffram PA : An epidemiologic study of cervical
and trochanteric fractures of the femur in an urban
population. Acta Orthop Scand, 65:1-109, 1964.

6) Arnold WD : Treatment of intracapsular fractures
treated with Knowles pins. J Bone Joint Surg, 66-
A:847-852, 1984.

7) Arnold WD, Lyden JP and Minkoff J : Trestment
of intracapsular fractures of the femoral neck. J Bone
Joint Qurg, 56-A:254-262, 1974.

8) Askin SR and Bryan RS: Femora neck fracturesin
yound adults. Clin Orthop, 114:259-264, 1976.

9) BarnesR, Brown JT, Garden RSand Nicoll EA:

Subcapital fractures of the femur, J Bone Joint Surg,
58-B:2-24, 1976.

10)Broeng L, Bergholdt-Hansen L, Kanstrup IL :
Predicting results of rehabilitation after hip fracture;
A ten-year follow-up study. Clin Orthop, 287:76-81,
1993.

11) Brown JT and Abrami G : Transcervical femora
fracture. J Bone Joint Surg, 46-B:648-663, 1964.

12) Canale ST : Campbell’ s Operative Orthopaedics,
9th ed, Vol 3, St Louis, Toronto, London. The CV
Mosby Co: 2209-2223, 1998.

13)Clark DJ, Crofts CE and Saleh M : Femora neck
fracture fixation. Comparison of diding screw with
lag screw. J Bone Joint Surg, 72-B: 797-800, 1990.

14) Dickson JA : Thé unsolved” fracture. J Bone Joint
Surg, 35-A:805-822, 1953.

15) Garden RS : Malreduction and avascular necrosis
in subcapital fractures of the femur. J Bone Joint
Surg, 53-B:183-197, 1971.

16) Graham J : Early or delayed weight bearing after
internal fixation of transcervical fracture of the
femur. J Bone Joint Surg, 50-B:562-569, 1968.

17)Holmberg S, Kalen R and Thorngren K :
Treatment and out come of femoral neck fracture,
Clin Orthop, 218:42-52, 1987.

18)Karl AA and Jarcob J : Factors predisposing to
healing complications after internal fixation of
femoral neck fracture. Clin Orthop, 257:129-133,
1990.

19)Keller CSand Laros GS : Indications for open
reduction of femoral neck fractures. Clin Orthop,
152:131-137, 1980.

20) Lunceford EM Jr. : Use of the Moore self-locking
vitallium prosthesisin acute fractures of the femoral
neck. J Bone Joint Surg, 47-A:832-841, 1965.

21)Massie WK : Fractures of the hip. J Bone Joint
Qurg, 46-A : 658-690, 1964.

22)Patrick JH and Nelson Cl : A system of
classification of femoral neck fracture with special
reference to choice of treatment. Clin Orthop, 152:
44-48, 1980.



04

2003.5.17 5:30 PM 230

230 /12 2

23) Protzman RR and Burkhalter WE : Femora neck
fractures in young adults. J Bone Joint Surg, 58-
A:689-695, 1976.

24) Singh M, Nagrath AR and Maini PS: Changesin
trabecular pattern on the upper end of the femur as
index of osteoporosis, J Bone Joint Surg, 52-A:457-
467, 1970.

25) TaineWH and Armour PC : Primary total hip
replacement for displaced subcapital fracture of the

femur. J Bone Joint Surg, 67-A:214-217, 1985.

26) Van Andekercke R, MartensM, Mulier JC and
Stuyck J : Experimental study on internd fixation of
femoral neck fractures. Clin Orthop, 141:203-212,
1979.

27) Woodhouse CHF : Dynamic influences of vascular
occlusion affecting the development of avascular
necrosis of the femoral head. Clin Orthop 32:119-
129, 1964.



