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Results of Intramedullary Nailing of Femoral Shaft Fracture
- Trochanteric Entry Portal (Sirus Nail) versus Piriformis Entry Portal (M/DN Nail) -

Sang Ho Ha, M.D., Woong-Hee Kim, M.D., Gwang Chul Lee, M.D.”

Department of Orthopaedic Surgery, School of Medicine, Chosun University, Gwangju, Korea

Purpose: To compare treatment results obtained using the trochanteric (Sirus nail) entry portal with those obtained using
the Piriformis fossa (M/DN) entry portal during intramedullary (IM) nailing of femur shaft fractures.

Materials and Methods: Four hundreds and thirty-two patients treated for femur shaft fracture using IM nails from February,
2001 to May, 2010 were divided into two groups. group 1 was composed of 180 patients treated through the trochanteric
(Sirus nail; n=180) entry portal, while group 2 contained 170 patients treated through the piriformis fossa (M/DN nail; n=170)
entry portal. We compared the clinical and radiographic findings of both groups to evaluate the treatment results.
Results: Functional result, range of motion and union time (18, 20 weeks) were similar in both groups. The operation time
of patients in the over-weighted group was 90 minutes in group 1 and 120 minutes in group 2 (p<0.05). Additionally,
the blood loss was 280 ml in group 1 and 335 ml in group 2, and in case of over-weight patients, group 2 showed more
blood loss (p <0.05). The duration of exposure to fluoroscopy differed slightly, with group 1 being less exposed than group
2; however, this difference was not significant (p>0.05). There were 18 iatrogenic fractures in group 1 and 4 in group
2 (p<0.05).

Conclusion: There was not much difference in complications based on clinical and radiographic findings of both groups.
For groups using the trochanteric entry portal, the operation time was shorter and blood loss was lower than in groups

using the piriformis entry portal. latrogenic fracture occurred more often in the group using the trochanteric entry portal
than in the group using the piriformis entry portal.

Key Words: Trochanter, Piriformis fossa, Femoral fracture, Internal fixation, Intramedullary Nail, Sirus, M/DN

NoE

Received September 13, 2013  Revised October 21, 2013
Accepted December 16, 2013

: g 2y 2de AnE ddste] I, ANEFA,
Qggz::ts:n:f ":ft gr?fl:z;?e;z SL\J’:ZZEV,CP(]Z[::OIS-SE' L,\J/rlm.il\)/.ersity Hospital, =78, S| 5 redRh WRe] AiElL Sl olE =
365 Pilmun-daero, Dong-gu, Gwangju 501-717, Korea 1::?"*/—;?;@% ol%ﬂ' LHj—;gggl 35 1940 Kuntscher 7 ]’ =
o S0 o 2222057 % ) $492 U oleh 19724 Ko el
o » . 19844 Winquist 5°V0] AR REAHE o8 G
Ll'sssp;tal:ldyzov;;s supported by research fund from Chosun University g =2 7§ 7% WS skl 520616l 99,162 -5

Copyright (©) 2014 The Korean Fracture Society. All rights reserved.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

50



Ul 22 220 =58 Mel=Al 820 U2 Xz 21t i 51

GEe nusi olysizel Aol b4 HAHl WY nals Zimmen ol8% 18000 Fig, 10), oS 414)
o= olAge] ghkFig 1B). I}, o)dsh A9l maA  AM/DN® femoral nail; Zimmer, Warsaw, IN, USA)S ©]
TEAL ol HAGol FobedelM H]?}%W'%% 83 17012T)(Fig. 1B)E WFo® stqlon IHio] =

b 2 2E, & dEE Aol 2 em ol SWE &

dog & A9 Ay 9o FATE ofHa, vF &y =)
7 3 & 3 BAAE 5o 5ol H“J:Jd‘:}*“ A AN 7 em o] TS O R Stk WA =
o] thEEel ) A AYHL olgete FEAel 1 Holu FAd tER Ao FHAe] = AL, 154
FEACHFg. 14). A AYPHE ol 8st S5F=2> . mwke] SR A= tideld AlQlstdirt. Ao et
o] g Rl Tkl 23 S olFo] VI 5 A" 3644315 73A) e, o o] AR, yol, AT
&o] AU gl S BslE s ZoR 17 T2 Huy 2 Aoyt flglen, Hit body mass index
o, 1 ir,—_,_,_ S rus® femoral nail (Zimmer, Cow-  (BM; kg/m’) T3 oF ol & ol QIAGE 25 o]
pens, SC, USA), TAN® (Trigen system; Smith & Nephew,  A¢] BMIZ ROl 3haje] i tdxt Ade olgdt
Memphis, TN, USA) Fo| A7 gt} ol &L oA o Egltk(Table 1),

e Azl akddo] ool AldEn FA Ak Al A &4 717 AEap ALt 13llA] 1374, 27l 124
Bxzz 4 g4 &35 ¢ 29 F dda Huga gl dE hRES AxEa, B S48 5140(28.8%) 9
o, I A3 ek odelEe] AlI fARE 2o AnE Byl &) BEEom AR FHo] 8, a1A] Aol
Hysln g}u}m‘”) 169, obAZ FHdo] 5o, FH &4o] 110, HF &40

AR olgsh @ A4 YA BE A% dEy 35
B s A Ao 8P olgEm e,
224l olL2] B = 3 o) = atolH Table 1. Patients Characteristics
SHAIRE o} A7RA] e 1HE 2 Xzl QoA F %

lj

gul H
Zre] wale] #et HuE RES Aot ol AaEe Variable Greater Piriformis —_ 1ue
TR BN B o 2o g 9 s 23, trochanter fossa
a3 ES v BAFtoeM oF o] xg ZFES  Number of fractures 180 170 >0.05
= o] ALol R0 5 A AlolZo] © Age (yr) 358 (1879)  37.6 (12-76) >0.05
jii;é}j_ﬁi};;ﬁe okt BEE A= 84 Gender (M : F) 114 : 76 102:68  >005
= 38 X Mechanism of injury
Traffic accident 137 124
Ab Ol HpEH Fall 21 27
RICHE 4 Others b%) 19
Body mass index (kg/md) 243 (202-46.3) 237 (21-33) >0.05
2001 2€5E 20109 5E7HA] e IR 2 A5l <25 (case) 137 144 >0.05
9lo] 257 Ul 224 AleS Adska 2d ol 4] >25 (case) k) 17 >0.05

Bl
SoFRE = all B HT iI'USR emora Values are presented as number only or median (range).
7b 7Fsstdd 4324 oA AdA(Sirus T femoral p y g

Fig. 1. (A) Trochanteric entry portal: the correct location for the trochanteric entry point immediately next to the tip of the
greater trochanter on the anteroposterior view and exactly centered on the axial view. (B) Piriformis entry point: the correct
position for the piriformis fossa entry point is immediately medial to the tip of the greater trochanter.
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Table 2. Fracture Characteristics

Variable Greater trochanter (n) Piriformis fossa (n)
Number of fractures 180 170
OTA classification

32A 92 57

32B 41 65

32C 47 48
Location

Proximal 1/3 68 71

Middle 1/3 87 80

Distal 1/3 25 19
Open grade

I 4 7

I 5 6

1L 9 4

OTA classification 32A: simple fractures, 32B: wedge fractures,
32C: complex fractures. Open grade: Gustilo classification.
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Table 3. Comparison of Results
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Variable Greater trochanter Piriformis fossa p-value
Number of fractures 180 170
Operation time (min) 90 (42-120) 110 (50-150)
Body mass index (kg/m’)
<25 85 (42-90) 90 (50-120)
>25 92 (54-120) 120 (60-150) <0.05

Blood loss (ml)
Body mass index (kg/m’)
<25
>25
C-arm exposure time (s)
Body mass index (kg/mz)
<25
>25
Union time (wk)
Harris hip score
Body mass index (kg/m’)
<25
>25
Complication
Limb-length discrepancy (>1 cm)
Nonunion
Delayed union
Iatrogenic fracture
Interlocking screw breakage

280 (150-400)

250 (150-250)
320 (220-400)
185 (120-250)

140 (120-180)
220 (150-250)
18 (14-32)
78.2 (64-100)

75.8 (68-100)
74.8 (64-95)

336 (250-600)

280 (250-400)
420 (320-600) <0.05
200 (120-500)

160 (120-250)
300 (180-600)
20 (16-30)
77.2 (60-100)

76.6 (65-100)
75.2 (60-95)

ACT N N e

<0.05

Values are presented as number only or median (range).
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Fig. 2. (A) Anteroposterior and lateral radiograph of a 21-year-old male who received a femur midshaft fracture in a traffic
accident. (B) Postoperative radiograph: iatrogenic fracture (arrow) during closed nailing of the femoral shaft fracture via the
trochanteric tip. (C) Anteroposterior and lateral radiographs of femoral diaphyseal nonunion after 4 months. Nail dynamization
was performed, femoral diaphyseal nonunion (arrows). (D) Bone union observed on radiographs taken 2 years after operation.
(E) After implant removal.

of

A1 A A Sirus® femoral nail (Zimmer, Cowpens)
S olgdte] AR HEd Alei=s AL Hadgown
Hol7b & & Ues 2ElEl ¥ FAEAE ol8st]
Z u

jm
AFE 2 SAE BEO ARl AT F Ues

bk, dhaa gvel dshe 344 A% 347
Fel7h diE el sinets 548 wste] A Al 7
< 3] 74A7)7] wlEe)] thAAY 71 afpela el

9 wEjstA] 9a WA ARt del] Zdste] Al

oft ox, oftt
nZi rEE b to



< A2 A A Al "EE 2953 18E S7HA
9 dEFe] oI =4S 2T F vk HiuEa
b, AEe] Aol 18de] ol Fdo| WAy
et & A ke AYRET A, WEom Al
ASHE A 2R oA Sdo] s As #
Zekar, gk FeA A F 2 A A S5 9
&5 T ZushA] 2kS Wl 554 Ay Al EFE
o] WEo= date] o|= gl Wil ool =do] A
39S Ao AAEHATE olet oo THE Fo)
AerE = A AP AR S8 diEE] sjFetE o]
sk ALt «=717F sty 554 A Al 29 1
FEE U57] o SEe g¥o] 388 o= A4
=i

Johnson 57 HEE 293 1/33M 22 3474
S ARgate] ebelelr AHdE Ae vk BAHEoe] A
A 9len 1594 F 1549] Uiwk FgAHo| SirkaL
35t AR AL 5 o]

SHom wEold S AYsy] nd o A
i =S Beitka Y2

74
=

rhu

T T QYA 9 s g0 393
2 Aol o) WEel o 2 de] 3
% Azol Qo] T BE T AP
ohoolgsl AR olgd ISR thaA A
olgd Tl ANIHoR WEoH & F FAA
5o SHalAE B o Ue 23E mA, ooy
4 5ol PEFoR 3 A AYES ol8F F5
Y A BB 2709 Bl Wad Aow AL
SR 2% 2 FeAe A9 oS AddRd o
A% YA o vhe 298 By

O_L;£

A=)
o

o

0%
N
N

= ]
o Mh ni mo i mx Hm

References

1) Ansari Moein CM, Verhofstad MH, Bleys RL, van der
Werken C: Soft tissue injury related to choice of entry
point in antegrade femoral nailing: piriform fossa or great-
er trochanter tip. Injury, 36: 1337-1342, 2005.

2) Bohler L, Bohler J: Kiitscher’s medullary nailing. J Bone
Joint Surg Am, 31: 295-305, 1949.

3) Gausepohl T, Pennig D, Koebke J, Harnoss S: Antegrade

femoral nailing: an anatomical determination of the correct

55

entry point. Injury, 33: 701-705, 2002.

4) Harper MC, Carson WL: Curvature of the femur and
the proximal entry point for an intramedullary rod. Clin
Orthop Relat Res, (220): 155-161, 1987.

5) Johnson KD, Tencer AF, Sherman MC: Biomechanical
factors affecting fracture stability and femoral bursting in
closed intramedullary nailing of femoral shaft fractures,
with illustrative case presentations. J Orthop Trauma, 1:
1-11, 1987.

6) Kempf I, Grosse A, Beck G: Closed locked intramedullary
nailing. Its application to comminuted fractures of the
femur. J Bone Joint Surg Am, 67: 709-720, 1985.

7) Kim JW, Byun SE, Oh WH, Kim JJ: Bursting fracture
of the proximal femur during insertion of unreamed femo-
ral nail for femur shaft fracture: a case report. J Korean
Fract Soc, 23: 227-231, 2010.

8) Klemm K, Schellmann WD: Dynamic and static locking
of the intramedullary nail. Monatsschr Unfallheilkd Versi-
cher Versorg Verkehrsmed, 75: 568-575, 1972.

9) Kiintscher G: Die makknaelunguon knochen. Langenbecks
Archive Klin Chir, 200: 443-455, 1940.

10) Kiintscher G: A new method of treatment of pertrochan-
teric fractures. Proc R Soc Med, 63: 1120-1121, 1970.

11) Linke B, Ansari Moein C, Bosl O, et al: Lateral in-
sertion points in antegrade femoral nailing and their influ-
ence on femoral bone strains. J Orthop Trauma, 22:
716-722, 2008.

12) McKee MD, Waddell JP: Intramedullary nailing of fem-
oral fractures in morbidly obese patients. J Trauma, 36:
208-210, 1994.

13) Ostrum RF: A greater trochanteric insertion site for fem-
oral intramedullary nailing in lipomatous patients. Ortho-
pedics, 19: 337-340, 1996.

14) Ostrum RF, Marcantonio A, Marburger R: A critical
analysis of the eccentric starting point for trochanteric in-
tramedullary femoral nailing. J Orthop Trauma, 19: 681-
686, 2005.

15) Ricci WM, Devinney S, Haidukewych G, Herscovici D,
Sanders R: Trochanteric nail insertion for the treatment
of femoral shaft fractures. J Orthop Trauma, 19: 511-517,
2005.

16) Ricci WM, Schwappach J, Tucker M, et al: Trochanteric
versus piriformis entry portal for the treatment of femoral
shaft fractures. J Orthop Trauma, 20: 663-667, 2006.

17) Robinson CM, Houshian S, Khan LA: Trochanteric-en-



56

18)

19)

try long cephalomedullary nailing of subtrochanteric frac-
tures caused by low-energy trauma. J Bone Joint Surg
Am, 87: 2217-2226, 2005.

Stannard JP, Bankston L, Futch LA, McGwin G,
Volgas DA: Functional outcome following intramedullary
nailing of the femur: a prospective randomized comparison
of piriformis fossa and greater trochanteric entry portals. J
Bone Joint Surg Am, 93: 1385-1391, 2011.

Starr AJ, Hay MT, Reinert CM, Borer DS, Christensen
KC: Cephalomedullary nails in the treatment of high-en-
ergy proximal femur fractures in young patients: a pro-

spective, randomized comparison of trochanteric versus

20)

21)

oia, 4= O

piriformis fossa entry portal. J Orthop Trauma, 20: 240-
246, 2006.

Tucker MC, Schwappach JR, Leighton RK, Coupe K,
Ricci WM: Results of femoral intramedullary nailing in
patients who are obese versus those who are not obese: a
prospective multicenter comparison study. J Orthop Trauma,
21: 523-529, 2007.

Winquist RA, Hansen ST Jr, Clawson DK: Closed in-
tramedullary nailing of femoral fractures. A report of five
hundred and twenty cases. J Bone Joint Surg Am, 66:
529-539, 1984.



ISSN 1225-1682 (Print) + ISSN 2287-9293 (Online)
(et S| X M 27 A, M 12, 20144 18 m bSH |
J Korean Fract Soc 2014;27(1):50-57

http:/ /dx.doi.org/10.12671/jkfs.2014.27.1.50

g H:diF 5 TE 954 e ARA oldet 3 didA AdAE o817 AR 2 Hlushala) skl
ey o wy: 20019 2U5E 20109 5U7HA] tfF 7H THlA wdh Ul 554 Ales ARRE 4324 5 diAdA
AUHS o8t 18072 1=, oldet AAE of&e 170 & 22002 st AWE ARSI

2 3 g 2olM vs A e 8L VI 9 AR AR e A2 BAFElA 1ol 928, 2telA
12002 SAA R F3 Afol7} Qlolth, S8 15kolA 280 ml, 2wtollA] 336 ml= Aol7t QUSLaL, HAFY A+
2o A W SEFE B C-8 FARA mE AR 25T 1ol A AA| YeRd AR SA4 o /it =Rt
< 109, 119, A2 242 4ol = wiseskaich, 99l S8 180, 492 1o A Hlr} #okon FA4 o frofgh
Apol & Eeitt

2 B 7 oA 9AE Wl xS 52 2 AolZE )l diidAk ARdE o187 A e AR
o #a el Aglon A Y HEe v &2

Mol Brof: A, ool ofEE A, Yuis, 44U F44

, Sirus, M/DN

FAQ 2013 9, 13 £FY 2013 10, 21 AKHEE 2013, 12, 16
= pAIRKH O] T
AFA S LROH2 365, ZAMCHSnEY Haelnt

Tel 062—220-3147, Fax 062—226—-3379, E—mall leekci@chosun.ac. kr
0l =22 2011HE RNCBmHY MEXIZsIoTE(0l o5l AREIUS,

Copyright (©) 2014 The Korean Fracture Society. All rights reserved.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

57



