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Femoral FractureMalalignment following I nterlocking
|ntramedullary Nailing.

Yeub Kim, M.D., Yong-Beom Jeon, M.D., Gi-Jung Joo, M .D., Hae-Ryong Hur, M.D.

Department of Orthopaedic Surgery, Kwang-Ju Veterans Hospital, Kwang-Ju, Korea.

Interlocking intramedullary nailing has become a common method of treatment for femoral
shaft fractures in adults. But sometimes the malalignment of the femoral fracture resultsin pain,
limb length discrepancy, and traumatic osteoarthritis of the knee, etc. Therefore, it is very
important to know what makes the malalignment after the femoral shaft fractures. We performed
CT scan in 46 patients who had femoral shaft fractures, treated by interlocking intramedullary
nailing at the orthopaedic department of the Kwangju Verterans Hospital. There were thirty-five
men and eleven women, and their mean age was 36 years at the time of the operation. We
measured the rotational deformity of both femurs by the CT scanning and the angulation
deformity by plain radiographs in forty-six patients. We also compared the amount of the
angulation and rotational deformity according to the type or the site of fracture, the degree of
comminution, the time from injury to operation and the associated injury.

Average angulation deformity was 2.7°in sagittal plane and 2.5°in coronal plane. Average
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rotational deformity was 10.2°. Fourteen patients(30%) had angulation morethan 5 . Ten
patients(22%) had rotational deformity more than 15°.

Angulation deformity was severe significantly at proximal 1/3 fracture, segmental fracture and
severely comminuted fracture group. But because there was no significant difference of
rotational deformity according to the level of fracture, the amount of comminution, and
associated injury, increased rotational deformity seems to be resulted from the preoperative
traction and the intraoperative technique. Therefore, we must determine the accurate entry point
of intramedullary nailing and reduce the fracture accurately by intraoperative ultrasonography or
fluoroscopy.

Key Words: Femur, Shaft fracture, Intramedullary nailing, Angulation, Rotation.
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Fig 1. Measurement of the coronal and sagittal Fig 2. Computerized tomographies of the femoral
angulation. neck and condyles are showed. Transcodylar
axisis parallel to posterior peaks of condyles.
The angle of anteversion isthe anglein the
transverse plane between the plane of
anteversion(transcervica axis) and the
condylar plane(transcodylar axis).
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1mm 25, 18°,
spedid jig 34, 20° 5
, 13 7 4 (57%), 13
Thoressn 2 free hand technique 21 4 (19%), 13 8
. 1 (13%), 10 5 (50%)
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(57%), TypelV 2 (67%) (Table2).
1
5 46 14 (P=0.019).
30%
1/3 24 20°
33, 46°, 13 28°,2 7 26°
18, 23, 13 27,7

Table 1. Angulation and rotational deformity by the site of the fracture

Fracture site No. Angulation >5°No.(%) Rotation >15°No.(%)
Proximl al/3 fx 7 4(57%) 2(29%)
Middle 1/3 fx 21 4(19%) 5(24%)

Distal 1/3 fx 8 1(13%) 0(0%)
Segmental fx 10 5(50%) 3(30%)
Total 46 14(30%) 10(22%)

Table 2. Angulation and rotational deformity by Winquist classification

Type No. Angulation>5°No.(%) Rotation>15° No.(%)
TypeO 13 2(15%) 2(15%)
Typel 11 2(18%) 2(18%)
Typell 12 4(33%) 4(33%)
Typelll 7 4(57%) 2(29%)
TypelV 3 2(67%) 0(0%)
Total 46 14(30%) 10(22%)
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Table 3. Angulation and rotational deformity by time from injury to operation

Interval No. Angulation>5°No.(%) Rotation>15°No.(%)
Within 24 hr 5 1(20%) 2(40%)
2ds-7ds 22 7(32%) 5(23%)
7ds-30ds 19 6(32%) 3(18%)

Total 46 14(30%) 10(22%)

Table 4. Angulation and rotational deformity in the associated injury

Injury No. Angulation>5°No.(%)  Rotation>15°No.(%)
Injury 9 4(44%) 2(22%)
No injury 37 10(27%) 8(22%)
Total 46 14(30%) 10(22%)
25° 26° B 4 (33%), Typelll 2 (29%), TypelV 0 (0%)
1 1 (20%),2 1 (Table2)
7 (32%), 1 6 (31%) (P=0.128).
(P=0.866). 24 124°,2 1 11.9°,
9 76° , 15°
26°, 37 24 2 (40%), 2 1 5
, 5 (23%),1 3 (18%) (Table3)
37 10 (27%)
4 (44%) (P=0584).
(P=0.263).
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2 24
15° 46 10 L 15°
200 , 37 8 (2%)
13 94, 13 27, 13 2 (27 (Teble4)
5.1°, 9.6° , 13
7 2 (29%), 13 22 5 (P=0.640).
(24%), 13 8 0 (0%),
10 3 (30%) 15°
(Table 2),
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