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latrogenic Femur Proximal Shaft Fracture during Nailing Using
Lateral Entry Portal on Femur Shaft Fracture

Hong Moon Sohn, M.D., Gwang Chul Lee, M.D.~, and Chae Won Lim, M.D.
Department of Orthopaedic Surgery, School of Medicine, Chosun University, Gwangju, Korea

Purpose: We attempted to determine the cause of iatrogenic fractures and to prevent their occurrence during nailing using lateral entry
portal on femur shaft fracture.

Materials and Methods: We conducted a retrospective study of 160 patients who had been treated with nailing using a lateral entry
portal for femur shaft fractures. We compared 18 patients (group 1) with iatrogenic fractures on the femur proximal portion with 18
patients (group 2) who had no fracture, and then surveyed and analyzed the characters of the fracture, position of the portal, nail size, and
complications.

Results: In distribution of primary femur shaft fractures, there were eight cases of proximal portion, nine cases of mid-portion, and one
case of distal portion. In that of iatrogenic fractures, there were nine cases of medial fractures, five cases of lateral fractures, four cases of
anterior fractures. In the entry portal of group 1, mean 1.82 mm leaned to the lateral side in antero-posteriorview, mean 5 mm leaned to the
anterior side in lateral view. Anterior leaning of the entry portal was statistically significant with iatrogenic fracture.

Conclusion: The more the entry portal leaned to the lateral and anterior side, the greater the frequency of occurrence of iatrogenic
fractures. To prevent iatrognic fracture, through preoperative X-ray, we must have a precise understanding and measure anatomical bowing
and variance of the femur, and must pay attention to operative procedures during the operation.

Key words: femoral fractures, intramedullary fracture fixation, iatrogenic fracture
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Figure 1. (A) Anteroposterior and lateral
radiograph of a 27-year-old male injured
in a car traffic accident, resulting in a
femur midshaft fracture. (B) Postoperative
radiographs show iatrogenic fracture of the
medial cortex (black arrow) during closed
nailing using a lateralized portal on the
trochanteric tip (white arrow).



=S thEZ 29155 B AL YA FAI71E 7]
of Aol 7L WS HE elel GS Q=S o5t
14 % SN FEL Sl A R R T4
1=
5

271 4k Al 0|2 A|A] @A shes =Sk

1o
=
N
T >
[0 o
M

)
o

H
_Ilz Ho

L 1o
flo
o 2
eI
2L

p

0

Ql
ox
e

215

it
1A
ox
™ xR A 2 2

al

i
e
o
X rfe
2
o
_O'_t‘
)
5o o
[o
o

oX Rl O o Hi
oo ox

1
)
L
ox tm
fukl
1o

3

Iy

N

Olr
gy 0

o od

10

o
I i

o

= i

2

S
ol
2

)
il
o
o
_o|£
o
£
X
N
alf
w10

uE
ox
1o

2
oz

P
&

O
2
N
)
52

o]

-

s
o
A
i)
X
Y ol
lo go b
ol 2
o
>
s
;
o ¥
2 ol
ML)
RlHe
B oloomd Jo

l‘]l‘ -]o ]O rsl"
8
&
ey
[Vje]
@ & o

o
o
!

)
R
Rl
o
o
i)

o o o huon
b ox 4o
4
T oX
_O|L
)
E O
E

32
32
L o

= i
o
By
me
_1
]

W Tl
filo
o °

=2
>

oy
o
e
i

[

8
rlo
gl
aB
o
e
[in4 AN lo
>,
=
ok
o
o
fru
T
w
ol
o

)
3

2@ e
=
o o

i& J
R

=)
N

N
-

(o

WY
©
ki
7

5

a5
iy
Nz
nd on
H
et
v
1o
o
)

fkd
Qo
5 e o

S~
Aoz
lo ®

N ox
)
I
ro,
ox
Uk
i)
o
4>

ol
ol
R
i

flo

=
i,
ri
40
S os
ok
ofi
i)
i
gl
o
D)
52
[o
ﬂH

g
i)

ry
i)
T
=2
o

N

i
1o
N

o

f
ok
o[\
o

oX o

1

N
oo

oy
5 o

N
e

>

K )
SL'
=
o

opy
Ao
tH
fr
> 2
-
(o
g

al

H &

> ©
inss

(o]

= K

ro,

%

=

1

Mkl

=

_IINI 24

o,

e

”JE il

s []_]l:]

=1

_O'I_t‘

o
S oo o ki X o%

)

ok e m o of
M 2 B2 o

ojN
2
kl
ox
ol

[
oz fo
Ao
|o

ol
—-
rr

f(m
2

i fo X

A
= 3

1o
2 o

o
ol
—_
ok

t}. ol of
AL ARl

N
odo vy

W 1 o
fn) oy
N

e o
~

o

A

oF

ED

K
'
ok
R

[0

d
>
o
>

=2
of

i
)
=
H

Bl
dH of

T4 mepel A 95 0=

ol ol 9] thElRe] ofely 2

O:

_O|£
3R
o

% g
ot
5o =

i)
e
iy
32
dlo

o
ol
o
pacs
o ox Eﬁo:
233
oy
T T

g J

i
o ox Mo et H
)
=
)
2
o
4z
=2

My =
o 1o ok
N

—

Ay
o oX
e
:
>

I

<t
= o

o o

¢}

)
)

12_12_1>._Iﬂz’.

At

o

> T
[
i
o
52 e
30

=Y
>

i
1o

%
S is
2
e

S~
2t
0
o

o mo o K

K

1
oy o

o l‘N

N

n X

e

ox

ot @ o
X
X

o
ox
>
do
o
ol
1o
2
fu

4>
£2
2
)
g
o
o
i)
4
N
N
F{é
£
o |o
B

o
T f

o,

o

e

1o

O

ﬁ

dok

o

=

fu)

U

B

_{

1o o>

. 0%

= o
fr e I
on K

i

o

—
JU e o

|
o

=2
do
i
1o
H—t

do
N
i
o,
ot
2
(o
il

ro
ol
S
o

we Ol o wol [ & x
ofy

o
ok i

P
|o
it
oZ
I3

r
=

10.

11.

=
Sk A
o] wHF 4 9lon]

=
Yl=7f

-
=4e

REFERENCES

Kiintscher G. Die Marknagelung von Knochenbriichen. Lan-
genbecks Archive Klin Chir. 1940;200:443-55.

Klemm K, Schellmann WD. Dynamic and static locking of
the intramedullary nail. Monatsschr Unfallheilkd Versicher
Versorg Verkehrsmed. 1972;75:568-75.

Winquist RA, Hansen ST Jr, Clawson DK. Closed intramedul-
lary nailing of femoral fractures. A report of five hundred and
twenty cases. ] Bone Joint Surg Am. 1984;66:529-39.

McKee MD, Waddell JP. Intramedullary nailing of femoral
fractures in morbidly obese patients. ] Trauma. 1994;36:208-
10.

Ostrum RE. A greater trochanteric insertion site for femoral
intramedullary nailing in lipomatous patients. Orthopedics.
1996;19:337-40.

Ansari Moein CM, Verhofstad MH, Bleys RL, van der Werken
C. Soft tissue injury related to choice of entry point in ante-
grade femoral nailing: piriform fossa or greater trochanter tip.
Injury. 2005;36:1337-42.

Ostrum RF, Marcantonio A, Marburger R. A critical analysis
of the eccentric starting point for trochanteric intramedullary
femoral nailing. ] Orthop Trauma. 2005;19:681-6.

Ricci WM, Devinney S, Haidukewych G, Herscovici D, Sand-
ers R. Trochanteric nail insertion for the treatment of femoral
shaft fractures. ] Orthop Trauma. 2005;19:511-7.

Ricci WM, Schwappach J, Tucker M, et al. Trochanteric versus
piriformis entry portal for the treatment of femoral shaft frac-
tures. ] Orthop Trauma. 2006;20:663-7.

Robinson CM, Houshian S, Khan LA. Trochanteric-entry long
cephalomedullary nailing of subtrochanteric fractures caused
by low-energy trauma. ] Bone Joint Surg Am. 2005;87:2217-
26.

Alho A, Stremsee K, Ekeland A. Locked intramedullary nail-
ing of femoral shaft fractures. ] Trauma. 1991;31:49-59.



276

12.

13.

14.

15.

16.

17.

S ol - A

Johnson KD, Tencer AF, Sherman MC. Biomechanical fac-
tors affecting fracture stability and femoral bursting in closed
intramedullary nailing of femoral shaft fractures, with illustra-
tive case presentations. ] Orthop Trauma. 1987;1:1-11.

Tencer AE, Sherman MC, Johnson KD. Biomechanical factors
affecting fracture stability and femoral bursting in closed in-
tramedullary rod fixation of femur fractures. ] Biomech Eng.
1985;107:104-11.

Papadakis SA, Zalavras C, Mirzayan R, Shepherd L. Unde-
tected iatrogenic lesions of the anterior femoral shaft during
intramedullary nailing: a cadaveric study. ] Orthop Surg Res.
2008;3:30.

Bohler L, Tretter HL. Medullary nailing of Kiintscher. Balti-
more: Williams & Wilkins Co; 1948. 81.

Harper MC, Carson WL. Curvature of the femur and the
proximal entry point for an intramedullary rod. Clin Orthop
Relat Res. 1987;220:155-61.

Browner B, Wiss DA. The Grosse-Kempf locking nail for the
femur. In: Browner BD, Edwards CC, ed. The science and
practice of intramedullary nailing. Vol. 1. Philadelphia: Lea &
Febiger; 1987. 150-9.

18.

19.

20.

21.

22.

23.

Bick EM. The intramedullary nailing of fractures by G.
Kiintscher. Translation of article in Archiv fiir Klinische
Chirurgie, 200:443, 1940. Clin Orthop Relat Res. 1968;60:5-
12.

Gausepohl T, Pennig D, Koebke J, Harnoss S. Antegrade fem-
oral nailing: an anatomical determination of the correct entry
point. Injury. 2002;33:701-5.

Oh IS, Ko JH, Kang KD, Kim SH, Moon DH. Problems and
complication after interlocking intramedullary nailing for
femoral shaft fracture. ] Korean Fract Soc. 1996;9:547-56.
Linke B, Ansari Moein C, Bosl O, et al. Lateral insertion
points in antegrade femoral nailing and their influence on
femoral bone strains. ] Orthop Trauma. 2008;22:716-22.

Carr JB, Williams D, Richards M. Lateral decubitus position-
ing for intramedullary nailing of the femur without the use of
a fracture table. Orthopedics. 2009;32. doi: 10.3928/01477447-
20090818-05.

Kim JW, Byun SE, Oh WH, Kim JJ. Bursting fracture of the
proximal femur during insertion of unreamed femoral nail
for femur shaft fracture: a case report. ] Korean Fract Soc.
2010;23:227-31.



271 pISSN : 1226-2102, eISSN : 2005-8918

Original Article J Korean Orthop Assoc 2014; 49: 272-277 e http://dx.doi.org/10.4055/jkoa.2014.49.4.272 www.jkoa.org

e A
=
=7

x| 3424 U
EHE'IZI _T'_I-I

ZE: o] 7 oA e AR AR RS S Ed W AR A ERAERE OJQd 9 ohE 2 o) 1Qlke A4Skl o
ol thsl dop arA} SR,

CHed S HHH: 2006\ 19 1d0lA] 20119 19 31714 thE] TR Z-8o] cish e dabst el &7 W =<78(Sirus nail;
Zimmer)Z- o|850] 2|53 1609 Z & & 9] thElR Zdo] WA 18(HI1h)E T i silon], Zdo] wAliskA] ke- 18
oS ot (Hl2wh) o AAsto] o] o B AR 91, AR 54789 A7) 55 v, EATskaL REEell thell Akt
Atk

Zut: IV T Hare 9] (= 80, S = 90, 9] I = 1|90, QJold 2EE SR o] 99l= vt
A Hl Z H

AR, A= AllRtol A A5 AN AV 150 et 1.82 mmell, S

Ul o
ZE: AR &5, Rl 1A wf =7 HimrF oAl oJ9ld S WAk S18l 1 = A AR AARE S8l HiEREE]
Sl FIPARE 2] Zto] ALIEe Agaks Zlo] 2191 BAL ke 4 Gl Wholeka Az,

T4 20135 9 22 £FU 20135 118 132 ARHEPEY 20143 2 282
TEIRIXX} O E

A ST U2 365, 20t E @ HYlat

TEL 062—220-3147, FAX 062—226—-3379, E-mail leekci@chosun.ac.kr

*0| =22 2013K= MBI SKaTH (0| XIRIS KOt SRS,

CHEFESRSIS|X| : M| 497 M| 4= 2014 Copyright © 2014 by The Korean Orthopaedic Association

“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.”



