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An asymmetncal thread profile external fixation pin has better pullout
strength than a symmetrical thread pin

Satoru Ohashi, Isao Ohnishi, Juntaro Matsuyama, Takuya Matsumoto,
Masahiko Bessho, Kozo Nakamura
Department of Orthopaedic Surgery, University of Tokyo

Key words : External fixation pin (BIf+EEY ~), Pullout strength (514K &588),
Mechanical test (})%3(8), Finite element analysis (& REZERHFIT)

EE RLABEANBEEE VD5 HREREYBO L0, BFEOMHAL Y FE UV LIERKFERAD
AL Yy FEV 2R L, NEREBEB L UERERERITEITo7, BEE6mOFERFHE LT
55 type A¥Y (p=40°, y=5°), type BEY (B=5°, y =40") BLUHHKHLE Y (=
y =22.5°) (Ti6AMV) % 6 mEDBEEFNIAF LY — MEF L DRAL, ﬁ%ﬁ%&u;b
0.03mn/secHDBETY v % LG &Iz, TOBEOE Y —BREDHFREYRIEST S
W, NERRLA—DEETTHEREREZHWIIERERTE L Ué’&ﬁﬁ#ﬁk X 551k & HER
DY Ial—arETol. NFEREBR T type A ¥V DEIRE54E (4668.3144.6 N) 13 type
B ¥ (4281.3495.0N) & & Uat#R ¥ > (4333.3 + 46.0N) X ) b FEEIIED o 72 (p<0.0001),
AR EFERN CTIRIERTBITICB VT type A € ¥ Tid4600N DR ERIA T, type B €~ Ti34200
NOFEMH CTHEERS BN L oo THEEENICBVT, ¥VRADEFEFNVEZOM
WIESIZ, type A ¥ DFH type B €V L ) bEVEMICH o 7co LIV FRADEFRLIE
Y CREBRICBITAENEEE Y OMARI Y b T FOREFBEENOE VL D LMOE BT
BEAH B EEL LN,

Abstract : One of the most common complication in external fixation is pin loosening, which
may be prevented by the improvement of the thread profile design. We devised asymmetrical
thread profile pins (IS09268 ; HD) with an outer diameter of 6 mn to improve pullout strength. -
Pullout testing of the newly devised pins namely, type A (8 =40°, y =5°) and type B
(f=5°, y=40") as well as a symmetrical pin ( # =y =22.5") was performed with an
E-Glass-filled Epoxy Sheet (Sawbone) with a thickness of 6 mm. Simulated pullout testing
using a non-linear finite element method under the identical testing configuration was also
done to investigate pin-bone interface mechanics. The pullout force of the type A (4668.3+
44.6N) was significantly higher than those of the symmetrical pin (4333.3+46.0N) and
the type B (4281.3+95.0N) (p<0.0001). In the simulation, the numbers of crack and
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compressive failure of the element under a load of 4000 N, were larger in the type B than
the type A, and also the elasticity analysis of the equivalent stress to the pins surface was
lower in type A. We believe the asymmetrical thread profile pin (type A) has the advantage
of reducing the occurrence of pin loosening over clinically available pins with a symmetrical

thread profile.
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Correction of multi-plane deformities using a unilateral external fixator
with a universal bar link system

Isao Ohnishi, Takuya Matsumoto, Juntaro Matsuyama, Satoru Chashi,
Masahiko Bessho, Wakyo Sato, Hiroshi Okazaki, Kozo Nakamura
Department of Orthopaedic Surgery, University of Tokyo

Key words : Unilateral external fixator (K RIsCEISMEE),
Deformity correction (ZW4EIE), Universal link (= S—411) > %)
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DEEFRAER TR D ik - EHEEROERICH BN GBS R L1,

Abstract : The advantages of a unilateral external fixator are less bulk, a lighter weight,

fewer disabilities, and better patient compliance even with bilateral application. However,
the previous unilateral fixators had various limitations with respect to deformity correction,
such as restricted placement of hinges, restricted correction planes, and a limited range of
correction angles. In addition, it was impossible to perform progressive correction, while
maintaining fixation. A new unilateral external fixator with a universal bar link system
has been developed that can achieve acute and gradual correction of multi-plane deformities,
including rotational and translational deformities. A correction hinge can be placed right
on the CORA or at any desired location. Gradual correction can be performed without
anesthesig by rotating three dials mounted on the link using a worm geared goniometer

- 188 .



BABISEE - BILRFRMEELS 1 53~61 2007

»

that is temporarily attached to the apparatus, while fixation is maintained. The fixator
is manipulated by rotating each of the three dials to the predetermined angles calculated
by computer software. The goal of this treatment is to restore physiological orientation
of the knee and ankle joints, as well as to restore physiological alignment of the mechanical
axis. Mechanical testing demonstrated that this new fixator has sufficient strength for
full weight bearing as well as sufficient fatigue resistance for repeated or prolonged use.
The results of clinical application in patients with multi-plane femoral deformities were
excellent, and correction with very small residual deformity was achieved in each plane.
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P1569 Evaluation of the efficacy of an "~ | Bessho, M.; Ohnishi, l.; Ohashi, S.;
.| osteodynamic agent by predicting the | Matsumoto, T.; Matsuyama, J.;

| strength of the proximal femur using | Nakamura, K.

a CT-based finite element method - A

preliminary study

introduction: The purpose of this study was to determine whether prediction of the strength of
the proximal femur by a CT based finite element method (CT/FEM) could be a useful indicator of
the efficacy of an antiresorptive agent in osteoporosis patients.

Materials and Method: The study protocol was approved by our ethics committee and the

| patients were enrolled after giving informed consent. Axial CT scans of the proximal right femur
were obtained in 10 female patients with primary osteoporosis as well as scans of a calibration
phantom. The mean age of the patients was 62 years. They were treated with oral risedronate
2.5mg per day. In each patient, the bone mineral density of the neck of the right femur was also
measured by DXA. Axial CT and DXA were performed three times, i.e., before administration
and after 6 months and one year of treatment. The CT data were transferred to a workstation
and 3D finite element models were constructed from the CT data using Mechanical Finder
(Research Center of Computational Mechanics Inc., Tokyo, Japan) [Bessho et al., Trans Orthop
Res Soc 31: 224, 2006]. Boundary conditions were applied to this model to represent the stance
configuration. Materially nonlinear finite element analysis was performed. The increase of the
predicted fracture load and bone mineral density was calculated as a percentage of the baseline
value before administration. Correlation between the predicted fracture load, the bone mineral
density was investigated. The bone mineral density distribution derived from QCT was evaluated
at the mid-coronal section. Pearson's correlation analysis, Wilcoxon signed-rank test and
Friedman test were used for statistical analyses and the results were considered significant
when p values were less than 0.05.

Results: The predicted fracture load was significantly increased after 6 months and one year
compared with that before the start of administration (p=0.02, p<0.01). On the other hand,
femoral neck density was not significantly increased after 6 months (p=0.29), but showed a .
significant increase after one year (p<0.01). The density obtained after 6 months was not
significantly different from that at one year (p=0.29). The coirelation between the predicted
strength and the bone mineral density was r=0.52 (p=0.013). The bone density was
predominantly increased after treatment in the principal compressive trabecule.

Discussion: We based on the assumption that the density modulus relationship would not be
greatly changed by the administration of risedronate [Eswaran et al., Trans Orthop Res Soc 31:
158, 2006). CT/FEM could detect the efficacy of the treatment six months earlier than DXA. In

- conclusion, CT/FEM had a higher sensitivity than DXA and could detect the response to
osteodynamic aints much earlier.
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