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Multiple Knowles Pin Fixations of the Femoral Neck
Fractures in Adults under 60 Years of Age

Sang Won Park, M.D. , Kwang Suk Lee, M.D. , Dae Gon Wie, MLD.

Depariment of Orthpaedic Surgery, Korea University Hospital, Seoul, Korea

Fernoral neck fracture is more common in elderly even by minor trauma because of ostenpo;usis.
in young adults, though the incidence is low, have a poor prognosis because of high incidence of
non-union and aseptic necrosis. The treatment method of the femur peck fracture is widely divided
into internal fixation and replacement arthroplasty. But there is still contrversies present in the
treatment methods.

The object of this study is to observe the relationships between the clinical outcomes and the age,

|
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the degree of displacement, the type of reduction, the time of operation and the bone density in the | '

femoral neck fractures treated with multiple Knowles pin fixation.

The authors analyzed 29 cases of femoral neck fractures in adults under 60 years of age. who were
treated with multiple pin fixation and {ollowed up more than | year duration. :

The results obtained were as follows ;

1. The union of femoral neck fracture occured in 19 cases (65.5%) among the 29 cases and the
mean duration of union was 4.8 months.

2. The complications were 8 cases (27.6%) of avascular necrosis, 7 cases (6. 9%) of non- umon. 2

cases of malunion and 1 case of post-lraumatic arthritis.
3. The functional results by Lunceford criteria were satisfactory in §7 cases (58.6%).

4. In the paticnt group which were no avascular necrosis and non-union showed 89.5% of

satisfactory functional end result.
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5. There was a refationship between the complications such as avascular necrosis and non-union,
and age of the patient, bone density, degree of initial displacement and type of reduction. But the
duration between the injury and operation did not influence the complication rate.

According to the above results, we concluded that multiple Knowles pin fixation in femoral neck
fracture is simple and safe method, and one of salvaging method of femoral bead in adults under 60

years of age.
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4.4 %) 2 71 wasts, A4 Fig. L Radlograph of Garden stage I femur neck fracture in 55 yeais old
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female patient, treated by closed reduction and multiple Knowles pin
fixation. The cause of the fracture was slip down and duration
betwesn the injury and operation was 2 days.
A. Preoperative X-ray showing complete femoral neck fracture without
displacement. '
B. Postop. | year's X-ray. Union was obtained.
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Table 1. Criteria of clinical results by Lunceford.

Grade Pain Limp Motion Support No. of cases
Excellent Little or none No  100% Cane or none 11
Good Mild Slight 100% Cane or one crutch 6
Fair Moderate Moderate 60-70% Cruthes or walker 2
Poor Severe Severe 40-60% Cruthes or walker 10

Table 2-A. Relationship between clinical results and age

distribution. v
T o m e e Fig. 2. Radiograph of Garden stage !I femur neck
AgeResukts  Excellet Good  Fair Poor T
ks ol fracture in 21 years old female patient, treated
20-40 years 2 2 1 4 g by closed reduction and multiple Knowles pin
41-59 years 9 4 1 6 20 fixation, The cause of the fracture was fall down

from second floor and duration between the
injury and operation was 2 days.
A. Preoperative X-ray showing complete femoral
neck fracture with partial displacement.
B. Postop. 1 months' X-ray. Union was proceeding.
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Total n 6 2 10 .
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Fig. 2. Radiograph of Garden stage I1] femur neck fracture in 21 years old
female patient, treated by closed reduction and multipic Knowles pin
fixation. The cause of the fracturc was fall down from second floor
and duration between the injury and operation was 2 days. .

C. Postop. | year,s X-ray. showing avascular change of femoral head was

noted

D. Postop. 3 year's X-ray. showing avascular change of femoraf head.
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Table 2-B. Relationship betwesn complations and age distribution.

Age\Complcations Avascular necrosis Nos-union Total

20-40 years ' 4 - 409 (44.4%)

41.59 years 4 2 &/20(30%)
Total 8 2 10/29(34.5%)

Table 3-A. Relationship between clinical results and Garden's classification.

Garden's stage\Results ~ Excellent Good Fair Poor Total
| | 1
It 4 2 2 8
Hi 4 4 1 4 13
w 2 1 4 7
Total 11 [ 2 10 29

Table 3-B. Relationship between complications and Garden's classification.

Garden's stage\Complications Avascular necrosis  Non-union Total
1 - - o1 ( 0%)
11 1 ! 28 (25%)
in 4 - 4/13(30.1%)
v 3 I 47 (57.1%)
Total B

2 10/29(34.5%)

Tabie 4-A. Relationship between clinical results and bone density.

Singh index\Results Excellent Good Fair Poor Total
Below 3 1 1 - 3 5
Above 4 10 5 ' 2 7 24

Total . I 6 2 10 29

Tabie 4-B. Relationship between complications and bone density.

Singh index\Results Avascular necrosis Non-union Total
Below 3 2 | 3/5 (60%)
Above 4 6 1 7/24(29.2%)
Total 8 2 10/29(34.5%)
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Table 5-A. Relationship between clinical results and reduction type.

Reduction type\Results  Excellent Good Fair Poor Tota!
Anatomic N B - 7 23
Valgus/Varus - 2 3 6
Totai 1n 2 10 29

Table 5-B. Relationship between complications and reduction type.

Reduction type\Results Avascular necrosis Non-union Total
Anatomic 5 I 6/23(26.1%)
Valgus/Varus 3 ] 4/6 (66.7%)

2 10/29(34.5%)

Total ]
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