et &so|X| M18w, MI3L, 2005H 7€

Journal of the Korean Fracture Society
Vol. 18, No. 3, July, 2005

=
0

0
0%
2
ur]
i

S, ZAE, MHZ0M 242 He 2y IRt Eads Yt 29 21F FXIE HEE U ZEE PRSI
FETHOE, HAE flet ZEFRE UEL, L5 LE NS MSIRE. 5 mm HEQ| St=HEL 9 mm HE2| HEE 24YS ASSIRA
o, 2489 4 77, 2 4 S0 UE 4F YdYEE & Fx ANEY| (MTS machine) 2 53 H|WSICE
4 Ik 22 9 stZEE NPT 4P S+YS HYUS Ik M FROM e 2inF J|7|=0 ot 2 =0t ofFE S0M 1.1~1.2
Hi, 2ARZOIAM 1.2~1.6HH, A ZOIA 15.6~15.9842] E7HE HUCL Half—pin2| 4=0i [HE H|WOIIAM, 24 =7+ 4] REo| 2749 B F0]
ofF8 28 deoiMe He 21d 71712 742 H Zof His 25 ZE=ot BO{RLL, ZAEL AMZME 23] 242t 1.2812F 1284

of 248 JHEE BHTL

# BT 7|8 olgE AE0IN BATES UK AP US THEE ZINL 4 UOH, B4YS MY £ 1Y JIS FH A
ol 2Hol RIS 9, 29IR0| TSI H28 MY 522 A HoE MUECH
Mol Elof: NI, B4, 90, SHEH, 45t

A Biomechanical Advantage of the Lengthening with an External Fixator Over an Intramedullary Nail
— An Experimental Study in Saw Bones and Cadeveric Bones —

Chang-Wug Oh, M.D., Poong-Taek Kim, M.D., Hae-Ryong Song®, M.D., Jong-Keon OhT, M.D., Hyung-Soo Ahn, M.D.,
Byung-Chul Park, M.D., Byung-Guk Min, M.D., Sung-Ki Park, M.D., Young-Heon Sohn, M.D.

Department of Orthopedic Surgery, College of Medicine, Kyungpook National University, Daegu, Korea
Department of Orthopedic Surgery, Kuro Hospita,IKorea University, Seoul, Korea”
Department of Orthopedic Surgery, Dong-Dae Moon Hospital, Ehwa University Hospita, Seoul, Korea'

Purpose: To know hiomechanical differences in methods of limb lengthening between using monolateral external fixator and using external
fixator over an intramedullary nail.

Materials and Methods: In acryl rods, saw-bone, and cadeveric bone, we created two lengthening models of using monolateral external fixator
and using external fixator over an intramedullary nail. The axial compression test was done on the site of osteotomy for lengthening. To fix the
models, half pins of 5 mm in diameter and nails of 9 mm in diameter were used. Using MTS (Material Test System) machine, we evaluated the
differences of axial stiffness according to the presence of an intramedullary nail or the numbers of half-pins which were fixed at each side of
osteotomy.

Results: Lengthening over an intramedullary nail, comparing to monolateral external fixator only, increased the axial stiffness by 1.1~1.2 times in
acryl rods, 1.2~1.6 times in saw bones, and 15.6~15.9 times in cadeveric bones when the same numbers of half-pins were used. In saw bone
and cadaveric bone, the group of two half pins in lengthening over an intramedullary nail was stiffer than the group of three pins in lengthening
with monolateral external fixator.

Conclusion: In the distraction of the limb, the addition of an intramedullary nail may increase the axial stiffness of the frame of monolateral
external fixator. In lengthening over an intramedullary nail, it is enough to distract the bone with fixing two half pins at each sides of osteotomy.

Key Words: Lengthening, Intramedullary nail, External fixator, Half pin, Biomechanics
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Fig. 1. The basic models for the measurement of axial stiffness.
(A) Amodel of 2 half pins only.

(B) A model of 3 half pins only.

(C) Amodel of 2 half pins with intramedullary nail.

(D) A model of 3 half pins with intramedullary nail (from left to
right).
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Fig. 2. In the model of lengthening over an intramedullary nail,
the half-pins were eccentrically fixed posterior to the nail not to
engage the nail (left). In the acryl rod (center) and cadaver femur,
the same method was applied under the fluoroscopic guide.

Cadaver

Saw bone

Acryl rod

Fig. 3. The axial stiffness was measured by MTS 858 Mini Bionix
11 in each model (Left; acryl rod, center; saw bone, right; cadaver).
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