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Treatment of the Femoral Fracture Using Sirus™ Nail:
A Comparison of Complication according to the Entry Potal

Young-Yool Chung, M.D.”, Dong-Hyuk Choi, M.D., Dae-Hyun Yoon, M.D.,
Jung-Ho Lee, M.D., Ji-Hun Park, M.D.

Department of Orthopaedic Surgery, Kwangju Christian Hospital, Gwangju, Koren

Purpose: The purpose of this study is to analyze the clinical results of fixation using Sirus® nail in patients with femoral
subtrochanteric and shaft fracture and the difference in the frequency of complications according to the entry portal.
Materials and Methods: From July 2006 to August 2013, at least 1-year clinical follow-up, we retrospectively analyzed 36
cases with femoral subtrochanteric (15 cases) and shaft fracture (21 cases) who underwent surgery using Sirus™ nail. We
reviewed the records of operation time, intra-operative amounts of bleeding and complications. At last follow-up, we re-
viewed clinical results by Ray-Sanders criteria and analyzed the periods of bone union on the radiograph. We also measured
changing of the femoral neck-shaft angle in the subtrochanteric fractures and angulation in the shaft fractures, respectively.
Considering anatomical variation of the trochanter and fracture position of subtrochanteric and femoral shaft, entry points
were divided into subgroups, and the clinical results were compared.

Results: The mean Ray-Sanders score was 27.4, 27 cases (75.0%) were good or excellent. The mean periods of bone union
was 21.1 weeks in 31 cases. The mean neck-shaft angles were 135.7° preoperatively, 130.2° postoperatively. The mean
angulation of the femur was 24.4° preoperatively, 2.4° postoperatively in patients of femoral shaft fractures. Despite no
statistical significance, greater trochanter tip entry point and lateral entry point had a higher rate of frequency than medial
entry point, with respect to the occurrence of iatrogenic fracture and malalignment.

Conclusion: Using Sirus™ nail for femoral subtrochanteric and shaft fractures showed good clinical and radiographic results
and a high rate of union. Medial entry point yielded slightly better results in the occurrence of iatrogenic fracture and
malalignment, compared to greater trochanter tip entry point and lateral entry point.
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Table 1. Summary of Demographics
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Variable Total Subtrochanteric fracture Femoral shaft fracture p-value

No. of cases 36 (100.0) 15 (41.7)* 21 (58.3) 0.363
Male 24 (66.7) 11 (73.3) 13 (61.9)
Female 12 (33.3) 4 (26.7) 8 (38.1)

Age of surgery (yr) 58.6 (16-93) 63.7 (27-84) 55.0 (16-93) 0.465

Duration of follow-up (yr) 1.8 (1.0-5.5) 1.9 (121.0-5.5) 1.7 (1.0-2.8) 0.975

Mechanism of injury 0.007
Traffic acident 16 (44.4) 5(33.3) 11 (52.4)
Slip down 12 (33.3) 8 (53.3) 4 (19.0)
Fall down 3 (8.3) 2 (13.3) 1 (4.8)
Others 5 (13.9) 0 (0) 5 (23.8)

Values are presented as number (%) or median (range). *Two patients were injured with both subtrochanteric and segmental shaft

fracture of femur.
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Fig. 1. For estimation of proper entry portals, we assumed
the length of Sirus® nail (s) to circular arc (EF). The radius
(r) of the circle was informed by regular manufacturer’s
information. Finally we estimated the central angle (0) from
the circle and compared with contralateral neck-shaft angle.
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Fig. 2. Illustration of subdivision by entry points. (D: Lateral
entry point, (2): greater trochanter tip entry point, ®: medial
entry point.
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Table 2. Comparison of Clinical Results and Complications between Subtrochanteric and Shaft Fracture of the Femur

Variable Subtrochanteric fracture (n=15) Femoral shaft fracture (n=21) p-value
Intraoperative bleeding (ml) 626.7 (200-1,500) 404.8 (150-800) 0.028
Operation time (h) 2.52 (1.4-5.4) 2.25 (1.25-3.45) 0.446
Ray-Sanders criteria 26.1 (13-35) 28.4 (11-39) 0.324
latrogenic fractures 3 (20.0) 0 (0) 0.064
Complication 6 (40.0) 2 (9.6)

Non-union 1 (6.7) 1 (4.8) 0.667
Others* 5(333) 1 (4.8) 0.035
Mal-alignmentJr 5 (333) 2 (9.5 0.089
Re-operation 4 (26.6) 2 (16.6) 0.182

Values are presented as median (range) or number (%). *Includes screw irritations, heterotrophic ossification, device loosening &

breakage and limping gait with pain.

TMal-alignment was defined as more than or equal to 5 degrees of neck-shaft angle compared

with contralateral of the subtrochanteric fractures in the coronal plane and 10 degrees of total angular deformity of the femoral shaft

fractures in the coronal and sagittal planes, respectively.

Table 3. Comparison of Clinical Results between Entry Portals (n=36)

Variable Medial entry point (n=10) GT tip entry point (n=19) Lateral entry point (n=7) p-value
Ray-Sanders criteria 28.1 (17-37) 27.6 (11-39) 26.3 (13-33) 0.885
Intra-operative bleeding (ml) 455.6 (300-800) 502.8 (150-1,500) 550.0 (200-900) 0.675
Operation time (h) 2.6 (1.3-3.5) 2.2 (1.34.5) 2.7 (1.5-4.0) 0.632
Contralateral trochanter-shaft angle (°) 10.8 (8.8-15.2) 104 (7.6-14.4) 9.4 (8.1-10.2) 0.141
Period of union (wk) 21.2 (11.4-30.3) 24.0 (12.1-58.4) 18.8 (10.7-26.3) 0.41
latrogenic fractures (n=4) 0 (0) 2 (10.5) 2 (28.6) 0.121
Complication
Non-union (n=2) 1 (10.0) 0 (0) 1 (14.3) 0.861
Others (n=6)* 0 (0) 4 (21.1) 2 (28.6) 0.193
Mal-alignment (n:7)T 1 (10.0) 3 (15.8) 2 (28.6) 0.769
Re-operation (n=6) 1 (10.0) 3 (15.8) 2 (28.6) 0.521

Values are presented as median (range) or number (%). *Includes screw irritations, heterotophic ossification, device loosening &

breakage and limping gait with pain.

TMal-alignment was defined as more than or equal to 5 degrees of neck-shaft angle compared

with contralateral of the subtrochanteric fractures in the coronal plane and 10 degrees of total angular deformity of the femoral shaft

fractures in the coronal and sagittal planes, respectively.
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Fig. 3. Preoperative and post-
operative antero-posterior view
of iatrogenic fracture that oc-
curred in Sirus® nail insertion
using lateral entry point.
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