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Rotational Deformity after Closed Interlocking Nailing of
Femoral Fracture

Jae-Yeul Choi, M.D., Joon-Sik Kim, M.D., Ye-Soo Park, M.D.,
Ahn-Seok Choi, M.D.

Department of Orthopaedic Surgery, Koryo General Hospital, Seoul, Korea

Closed interlocking nailing has become a common method of treatment of femoral fractures in
adults. Interlocking nailing had a tendency toward rotational deformity and shortening. Therefore, we
determined anteversion of the femoral neck after closed IM nailing of the femoral fractures. Femoral
rotational deformity in both leg was determined by the construction of a line through the femoral
neck and another through the transcondylar plane of the distal portion of the femur, using the CT
scanning.

We performed a retrospective study of 15 patients treated with closed IM nailing for femoral shaft
fractures from 1989 to 1994.

1. The average differences in anteversion angle was 12.9 degree.

2. 3 cases(50%) in 6 cases that have difference more than 15° are accompanied with ispilateral
injury of the knee joint and the lower leg.

3. Angle difference of the rotational deformity of proximal or distal femoral fractures is 15.5°,
which is 3.5° larger than that of fractures of femoral midshaft, 12.0°.
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Fig. 1. The number of fractures found in each of the
three segments of the femur.

0 I II I 1V
Fig. 2. The types of fracture by Winquist classification.
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Fig. 3. The positioning of the patient on the fracture
table.
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Fig. 4. The measurement of anteversion of femoral neck by CT scan.
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Table 1. The degree of anteversion difference after
closed interlocking nailing

Degree of anteversion difference No. of cases

1) <10° No significant rotational deformity 6 cases

2) 10-14° Possible rotational deformity 3 cases
3) >15° True rotational deformity 6 cases
15 cases

Table 2. The analysis of cases
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Case Age Sex Level* Type* Comminution® AV# difference between sides(degree) AV angle on Fracture side

i 37 M P 1 I

2 57 M M 3 1I

3 32 M M 2 I

4 47 M D 1 I

5 26 M M 1 I

6 37 F M 2 II

7 22 F M 2 I

8§ 28 M M 1 0

9 3 M M 3 I
10 25 M M 1 0
11 69 F M 3 v
12 28 M D 2 |
13 29 M P 2 I
14 34 M M 2 I
15 43 M M 1 II

20 32
21 31
0 -4
24 -13
5 1
15 10
33 43
3 16
2 12
10 -7
20 30
7 3
11 20
9 2
14 12

* Level : P-Proximal, M-Middle, D-distal Fracture

* Type : 1-Transverse, 2-Short oblique, 3-Long oblique Fracture

© Comminution : Winquist classification
# AV : Anteversion
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Fig. S. Case 7(F/22)
A. Preoperative roentgenogram.
B. The differences in anteversion angle was 33
degree.
The anteversion angle on fracture site was 43
degree.
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Fig. 6. Case 11(F/69)
A. Preoperative roentgenogram.
B. The differences in anteversion angle was 20
degree.
The anteversion angle on fracture site was 30
degree.
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Table 3. Summary of papers reporting torsional deformity after IM nailing of femoral shaft fractures?.

Authors Method of measurement No. of patient Deformity
Sudmann(1973) Biplanar roentgenography 14 21%>20
Kempf et al(1985) Clinical* 49 None*
Wiss et al(1986) Clinical 111 7%>10°
Johnson & Greenberg(1987) Clinical 179 None>15°
Alho et al(1991) Clinical 123 One>20°
Sennerich et al(1992) CT 45 40%>10°
16%>20°
Braten et al(1993) Ultrasound 110 43%>10°
19%>15°

* Clinical hip rotation
+ no definition of torsional deformity
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