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Treatment of Femur Subtrochanteric Fracture Using the
Intramedullary Long Nail; Comparison of Closed Reduction and
Minimal Open Reduction

Sang Joon Lee, M.D., Sang Hong Lee, M.D.%, Sang Soo Park, M.D., and Hyung Seok Park, M.D.
Department of Orthopaedic Surgery, Chosun University School of Medicine, Gwangju, Korea

Purpose: The purpose of the study was to evaluate methods for treatment of femur subtrochanteric fractures using the intramedullary long
nail.

Materials and Methods: This retrospective study included 44 patients (44 cases) who were available for follow-up for at least one year.
The patients had undergone intramedullary fixation specifically with a long nail for traumatic femur subtrochanteric fractures during the
period from June 2005 to May 2012 in Chosun University Hospital. The study compares two groups. For group 1, closed reduction was
attempted, and group 2 underwent minimal open reduction. Group 1 included 27 cases, and group 2 included 17 cases. Study parameters
included injury mechanism, fracture classification according to the Seinsheimer type, nail design, size of skin incision, alignment, bony
union time, malunion or nonunion, and complications.

Results: Bony union times were 19.4 weeks (group 1) versus 21.4 weeks (group 2), but there were no statistical differences between the
two groups with respect to gender, injury mechanism, fracture classification, or nail design. However, there were significant differences
between the two groups with respect to skin incision, malalignment, and complications. Gender, injury mechanism, fracture classification,
nail design, size of skin incision, minimal open reduction or close reduction, did not show a significant relationship with bony union.
However, in cases of malalignment, the possibility of malunion increased 1.5 times per 1° increase in malaligment.

Conclusion: In treatment of femur subtrochanteric fracture using intramedullary nail, nonunion rate increases when malalignment occurs.
Therefore, anatomical reduction with minimal open reduction is necessary if closed reduction is not satisfactory.

Key words: femur subtrochanteric fracture, closed reduction, minimal open reduction, intramedullary long nail
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ol A} MDN® th&]4-& 8], Sirus® thE] A2 169, 71 Gamma® %
£ 30|, 270l A MDN® thE]d 79, Sirus® thE 49, 71 Gam-
ma® & 602 AR&sHgITh MDN® thE| o] AAF Sehel 20089
o] T2 Sirus® thE A& AR&5HE tH(Table 1).
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(reduction forcep), Hohmann 74%17] 5-& o|-85}to] L& Al
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Table 1. Case Analysis
Variable Group | Group I p-value
Age (yr) 41.48 (18-63) 45.65 (19-65) 0.32
Gender (male:female) 234 15:2 0.55
Injury mechanism 0.58
Traffic accident 15
Fall down 11
Others 1
Degine of nail 0.09
MDN® 8
Sirus® 16
Gamma® 3
Seinsheimer classification 0.99
lIA 4 1
IIB 6 5
A 4 2
B 7 5
e 0 0
IV 4 1
Vv 2 3
Harris hip score 84.2 (72-100) 88.2 (64-100) 0.48
Skin incision (cm) 59 18.2 <0.00
Alignment () 5.53 2.93 0.03
Union 0.63
Union 23 16
Non-union 4 1
latrogenic fracture 5 2 0.52

Values are presented as median (range) or number. Group 1: closed
reduction group, Group 2: minimal open reduction group.
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W e ZFAFIL 5HA] B G dol7 a4 2 Aol TAIF LR 27t gl A o2 LR THp=0.63).
cm o4} 2po]7h ¢l o v A} 2Rl 3 5FA] Fzof thal QlA|st & 71BAE st S = 1o g8 AN 271 1
3L Q= 73-¢-of gtoktt o] B 59 cm (5-10 cm), 27-0] 182 cm (10-25 cm)E LFEFFO.

ol tieh BS tiE= AT o A FFoll Al o T 3 1] Aol SAIA o2 ol o] AATHp<0.00). &
Lol HH oM e &0 HoleA Aoz AT R T EE B9 HE YHle 170l Bt 553, 270] Ft 293 S
3t Al iEe] 5F0] glg WE 7|EoR stk Baehe  AEon, B HE2 150 84|, 2o] 30 2 1ol A tha
s T olE Wl TEARE 2ol Holx] AU 24 Y gton] AR SR Roldol AATHP=003) (Fig. 1). HF FA]
ol T4 A7F APER| 2 B, ERTE 2ol FH A dligs b das 1ollA 8427 (72-1008), 252 8321
Al AT H9E B ZFSIATE A LS £E T 6 (4-1009) 02 270l A A et ou A3 w9448 o9l
HE U 24 260 3-g& Holuh o7l U Z63o] HX] 9ok THp=049). L €] L}o|, A, £A4F 714, Seinsheimere] W 4
Ak, 24 N GAM] FAVG 2E A7 ARG Rl o & AR a5 FEle o kY] BAA freldol gl
= B2 BRI Al AloHA] o2 dElolA St *UtKTable D).
AL A$= st

YA B7h= oe]s 2 H4(Harris hip score)E AHS-SH
RAL SA 242 172 272] H]aofA] A< HQl o], +&  Table 2. 0dd’s Ratio Estimates
FRE A, 174 3 Variable Point estimate 95% Wald
Zal7| A T BE (union) confidence limits
E7LolAIE AL, ST wRE A Bk sl thg A 1.04 0.968-1.118
37 BAL AlFslqc) BAA B4 B4 £z Eg o] pasw  Cender 1.28 0.154-10.749
Statistics ver. 18 (IBM Co., Armonk, NY, USA)S o]-85to] sagst  Classification 6.05 0.622-85.971
ol o0 pgro] 005 n]gkel A2 BAA 8.0 220 7 59T} Degree of alignement (1°) 1.47 1.118-1.941

Normal or malalignment (>5) 32.13 3.349-308.233

Figure 1. (A) This x-ray shows a subtrochanteric comminuted femur fracture in a 43-year-old male. (B, C) Postoperative radiographs after application
of a Sirus® femoral nail with closed reduction. (D, E) Femur anteroposterior and lateral radiographs taken six months after the operation show delayed
union. (F, G) Femur anteroposterior and lateral radiographs taken nine months after the operation show bone union in a varus position. (H, I) Femur
anteroposterior and lateral radiographs after implant removal.
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Figure 2. (A) This anteroposterior radiograph shows a subtrochanteric femur fracture in a 48-year-old male. (B, C) Postoperative radiographs after
application of a Sirus® femoral nail with closed reduction. (D, E) Radiographs taken six months after the operation show nonunion. (F, G) Radiographs
taken immediately after the second operation show applied additional plate with autogenous iliac bone graft. (H, I) Bone union was observed at three

months after the second operation.

Figure 3. (A) This x-ray of the femur of a 58-year-old man shows a subtrochanteric femur fracture. (B) Minimal open reduction using a bone holder.
(C, D) Postoperative femur anteroposterior and lateral radiographs after application of a MDN® femoral nail. (E, F) Femur anteroposterior and lateral
radiographs taken six months after the operation show delayed union. (G, H) Femur anteroposterior and lateral radiographs taken eight months after
the operation show bone union in good alignment. (I, J) Postoperative radiographs after implant removal.
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