A Biomechanical Study on the Stability of
Acetabular Fractures after Internal Fixation

B&5:jpn

HhRE

~FHH: 2017-10-04
*F—7—NK (Ja):
*—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/7914




846 IR

CER B EMEE B4 HI5T 846857 (1985)

EEABITOWNEZE BT 2B R

SIANFEFEAEAFERE (1T B850

N F

E3

(WA FN604F 8 H19H Z Al

HEABRE, A7V a—E L — b EROLTHEE L BEOREE 2R T 2 2o —#EDN%
WEBRE{To7. 27, —BICLFRENZ ABEOEBREAZ Y a— I T, 34K
A REBETo/, ZORESE, 32mm i U{TE AO (association for osteosynthesis) ¥E#E A 7 U 2 —
BEITRERTIRMOR 7 ) 2 — L DEBRE» > 7248, SIEHERBRTREMOA 7Y 2 — & DX 560108
WEHER LT, WIZ, RETESACABNCERL EEOOMEN 2@ OWEEETEEL, %
DEERIZOVWTHEN Lz, BSAEHECHEL, ZORCELCIBITFRTOER % 4 » T B\ TEME
FR LS Y AFa—d—2BALTHELL, COBREIDVELOAZ Y 2— L7V - bORAEDEIL
PHEEEOEERAHE L. WEFROBEERICEWTY, FLEOREBAIIBNTY, BEOXY
Bi—BcED TR, 20 BFEORFICLVDEHEL /2. BTE% lag screw TEIEL, ®iE%27
L— N TEET A HER, oEEHRLASOBREEERL, MOFMFICEL LD ILBRRATTA,
BROMTEEET 2 2 £, 3.5mm reconstruction plate i3 EEFABOEMELBIRICES
CHESseBIRESHD, MO T L — EeRBEEEERLE.

Key words acetabulum, fracture, internal fixation, biomechanical stability.

EBABITE, o TRERNENLEBHTH T,
L LA, 5@ R ©— MMu ez 0HEKE
kD FOBITBMLOD0H 5.

HEABNOERRERE B2 OREEORE L
T By, BHEESUBETORKRORENE, HE
WO EHE, BELNEE L RHEHRECD
U= Unl, BEARFCEL TR, BFETZO
FEAEBMRERICEBEINT S 2979, 2k, F1i
OBRBENEL V0 BIFOBENEEIC & Wk
ol e D TH B,

A, EEPEITICRL TREIREESRA O S
ISk, BROFMECHBEEEHIERICL DR
BEhTwa™e, B BHoFEHLLE,
Letournel 507~ 2 2k L BEFD AR O WL

(column) DEHEMES. ZD &3 BT, WHE
2 EECET 2 FUNEARR ORI 1919 L FFF,
FROBIFHOBEsWEEE2RET Z L dERR
MEBETDH2, L LEPoBHEZTOLIA,
EEABITO &L ONEE S % FM T 2 EBR T

bhTwin, KERTHE, A2Ya—t7v—t%
AwTiTbh aBaONEZEEICEL T, HEETHR
R AFIBATREL Ak RET L7z, BB, 2R
WECHOWBRTWDEAZY 2 —ORBHIFINEEE
L7, RGT, ZOERLIODBERLIZAT Y 2
LAEEO LY — b R TRETEICERL -HE
FEFEEEL, TOREMEEHEMEIL 2.
MEE & UARE

1. %81

— A ATV L EEOERENA 7Y 2
L0 EES b O REINT B T SR £ T o7
EERCERALAZ Y 2—if, 32mm A LUHFE AOH
e A 7 ) 21— (association for osteosynthesis,
Synthes #:84, K[E), 16 mm 4 UfJ & AO #HHHE A7
Y 2 —, Asnis # 4 R{J% 2 7Y 2 — (Howmedica !
8, %E), 8L U Hip A7 Y 2 — (Howmedica #H,
KENTHZ (1), £A27 Y 2—OEEETOER
RUILESOERES & Uh CILESORERE 1O

Abbreviations : AQ, Association for osteosynthesis.
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M2DIZELBAZ ) 2a—izD& 3 Hh TR %
fFotz. Instron BUARERBIE A L, 88.7N (20
pounds) DTFE£1T> 7. MO ST 5 H O BEHE I 70
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Fig.1. Screws tested in the experiment.
From the top, 32mm threaded AO (association for
osteosynthesis) cancellous screw, 16mm threaded
AO cancellous screw, Asnis guied screw and Hip
SCrew.

bty s

PXL?
48 X deflection

EXI=
& D P=88.7N; L=70mm ; deflection=3% 5 [ D
FRTDRAZY 2 —Drzbd: &L H EXI 2EKDT-,
2. BlEREHER
B R EE LI5S, BHFEBICEEIHD - T
BN, B ERESREBRAEREET 2, 20D
TOBHREBITAZ Y 2—2RALEDHE I
BIFHCEENSEC L L, ZOFENIER Y
Va—DhUUTk>THEL27202, X2 ) 2—%
FIEHRSBIBBEL I RRE L, FR27 ) 2R+
ZHET 27012, Sl&REONE L % 2 RIXE—
T, D, BBV IR % £ 3 Duocel reticulated
aluminum foam (Energy Research and Generation
B, KE) 2R L (F3), A L7 Duoccel i,
10 pores/2.54 cm, 6 % density; 20 pores/2.54 c¢m,
6 %density; 40pores/2.54 cm, 6 %density @ 3 ¥E8H

Fig.2. Three points bending test.
The screw is supported by two fulcrums and the
distance between them is 70mm. The load (88.7
N) is applied on the middle of the fulcrums by an
Instron machine.

Table 1. Screws studied

Core Diameter

Thread Diameter Thread Length

Screw (mm) (mm)
AO cancellous screw 3.0 6.5 16
(16 mm threaded)
AO cancellous screw 3.0 6.5 32
(32 mm threaded)
Asnis guided screw 4.1 6.4 20
Hip screw 4.3 6.2 full length

Size of the screws studied by three points beding test and pull out strength test.
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ThB, ZhEbH20xX20xX40mmoD 7y E2VEH
L, ®A7V2—HE S LK) L (AOHBWRER Y
Ya—Z 3 EZE3.2mm, Asnis# 1 Fff & 2 7
Va—8BIUHPpAZY 2—IFERE4.2mm) =HE
BL, R 2 LI&AZ Y 2a—nDh UIWLERS (B
LHipAZ Y 2—0DFERE2RCALBY>TH5
7 32mm OEEDA) ERA L, ThiH4 0%
ExBvTC, Instron BUTHERBBIC LY, A7) 2 —
| s B LESRRONEAE L. 3EEO
Duocel #FlWTEADA 7 ) a—IZ D& 5EODF| &
HEBRBRETo .

II. %82
RABBZROCEBABWE/FRL, 2hx”
V—bERZ Y 2—WREDEELT, TOBEREEEZR
L.

MR, BREERRIFSROLERER (FELTL
EIEEE) TR L 10 FUT O BMRE L D 1B He
EEEBEIKEBVL, REAFER, F5EHL

Fig.3. Duocel reticulated alumuinum foam (right
side) and screws used in pull out strength test.
The size of the Duocel block was 20X 20X40mm.

Fig.4. Pull out strength test.
A screw is pulled out from Duocel reticulated
aluminum foam by an Instron unit through a hole
made in the metal plate.
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DARREILAK 1/3 £ TEEOEELIEL, &
HEBrREhiBRELLDOL AT 2 2°CICEEL
TREL, ERCHHET 2 EIMCSRC TREEL:,
BEEARFOBRREHTHY, 2082108

© Anterior column

I Posterior column

Fig.5. Lateral (left) and medial (right) views of
the columns of the acetabulum.

Fig.6. A transverse central acetabular fracture
created by the use of the chisel. The fracture
line was prepared lem below the base of the
anterior inferior iliac spine and passed through
the highest point of the cotyloid fossa and exited
through the posterior column.
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Fig.7. Internal fixation devices employed in this
study. From the left, a 32mm threaded 6.5mm
AOQ cancellous screw, 90mm in length, with a
washer ; a seven-hole 3.5mm Reconstruction
plate; an eight-hole 3.5mm Reconstruction
plate ; a seven-hole 3.5mm Dynamic compression
plate; an eight-hole 3.5mm Dynamic compres-
sion plate; and a six-hole Letournel plate.

Fig.8a. The anterior column fixed with a plate.
The plate is applied from the inner surface of the
ilium to the superior surface of the superior pubic
ramus. :

LT HIC KRB 21TD 2 L3 & & IcR DEFR
SLtE s 0T, NEEOEE®ZH T 5 =ER
i, ROEBHABHFROETFVEAVTT>/2. E8A
BITOAMELI LR, ik, Wi (column)™ (K5) O
B EHESOTY, ZOREKLEL THEBIFE THIIBE
BMEMLD lecm DL 20 EBEABELS%E5 &
S/ S EAVTERLZ(E6), BEME L LTI,
2mmAUHFE 6.5mmAOBHEAZ Y 2 — (FEBR
1 DFER & D #R), 3.5mm Reconstruction Plate
(Synthes, 2K[E), 3.5mm Dynamic Compression
Plate (Synthes, [E), Letournel Plate (Howmedica,
KE) /w7 (B7), §iEo7v— g, BENE
»HRVE LR EEABZE L (K8 a), BifEE2 A~
Va—TREETIHER, 7y ¥ vy =520 TBESHN
HTEBHD N —AD LA L DB LERARIAL
(K8 b), BEDEEIZE, TXT7L—F2AL,
BEANEL DLBRESE CEELS (M8 ¢), FL—
FOBEEWXE, 3.5mm AOREBAZ Ya—
(Synthes, KE) AW, REEERPHET 225

8b. The anterior column fixation with a screw.
The 6.5mm AOQO cancellous screw with a washer is
inserted from the outer surface of the ilium,
above the acetabular dome into the superior
pubic ramus. A posterior column plate can also
be seen.
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W, BT, B, RAICOWT, FL—FERT Y a—
BEILREDOLDOEMEAL L. D& DEEOBE I,
3.5 mm Dynamic Compression Plate & Reconstruc-
tion Plate 3 7XD b D%, #HiFiCiz, 8ROHD%
L7z, Letournel Plate i, #i#%, WfE& b 6 R0
LOEBEALE, AIEOR 7Y 2 —EEiiE, 90mm
DREDLDEAV, v —beAZ7 ) a—%#A
Ebe CO6TEEOEER (F2) HELTZOREN
LG U, WEERE, WERKEREA+&LLY
y7uay 2 CTEEL, ZOLCEBEORIMDOINR
Bia2k5LT (B LAOKFEER NS 2 AE
NFE L LI)PESEHCHEL 2. HEWE,

Instron BARERBEIC X VM ARMOEERE % —F
DFE (1.27 cm/43) THNZ, H&A1334 N ETHEL
72(9). BYIVECAET 2 ER R e, ZRAEHH
B FZ v RAFa—4%— (Proximity Measuring
System, Model KD-2400 Kaman Sciences #t, *E)
WCEHAIL 7o, BIEE, ERLL CBEI 0 So—7i
FIYARF a—Y—@aA LR, MACEAIR (EE
Smm) DEHw> TTERLENETIAF Y7 DE
FARKIDEZEL, PIVATa—Y—Da L

8c. Posterior column fixation with a plate.
The plate is applied from the outer surface of the
ilium to the ischial tuberosity.
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SBEBENOMOEMAROEROELICEIZ 50
Fa—H—DOHNOELLDBVIDETICE L 2 EH
FHLZ, PO UATFa—H—034 1 EEBEND
FIOEEEEIY, TERNIL 1mm KBREL .

27, BROWEERAITOMIZ, TO 72
Fa—Y—0REERHENTL, FPIUYATa—¥ 38
WEBE12.56VIZT, FIYAFa—¥—=0Da40)
SERENOBOMAROEREDOZEL? 0~1.75mm
O, FEEOBIME b7 > AT 2=V —DH i,

Table 2. Combination of Fixation

Anterior column Posterior column

D — D
R R
L L
S D
S R
S L

: 3.5mm Dynamic compression plate

: 3.5mm Reconstruction plate

: Letuornel plate

: 32mm threaded 6.5m AO cancellous screw

wrwg

Fig.9. Specimen mounting arrangement for the
measurement of acetabular fixation rigidity.
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EEWBEFR AR L2, 240 ESBEMNORM O BN T
LEAAEANDEMCEL T, 2083 1.5mm UTF
TR I VAT a——DHENIIEL Lish o7 &
REBEND I A T B EEEAEN 15 BEUTO
b, HcEbsgr o,

BYIDEICE AR & L ENE (quadrilateral
area) CTOHIZER (T1), BEO B gap DY
B (T:), REBTOEMER (T:), BLURHETOE
D gap OBEE (Ty) D 4 #FROME S12 8 W TEH
WLz (M10a, b). 42D 7Y RAFa—4—DH
HOEALZ N, Instron @ loadcell L Hh DHE %
B L TRE—EBHMRL LAy oRa—7Lic
L, SHEBERICED, Ro7 —5 Ot
(RVA

EBE, —D0EBHICEWT 2BEONETE
BLCfTo7. MOBEEZDOFEL® T 270, H—
OfF (column) W7V — b 2EEHET2 L x1E, 7
V- RBEETEAZY 2a—-0KIE, 1EEHE L —

Fig. 10. Non-contacting electromagnetic displace-
ment transducers mounted across the fracture
line.

10a. Transducer [T,] records shearing displace-
ment along the quadrilateral area and [T,]
records fracture gap normal (opening or closing)
movement of the anterior column.

R IO PURISE B 5 2P 851

PEEELAZ Y 2—DREDAZ Y 2 —DEED
2ELLEEEN S X o L, FRIOEEBE2ERL /-
2o, EFUEIEERLD E CAMNRIHIORERIC
HHEHEZROIIBHO S L — bR 2 Y a—l0 &
DIBENCEELR, Z2ALTEB LB 24207
ALEToM, BEIGBEACT 6 EBEONETREIC
DVTELZ6E, REF6EDOT A N E{Tok.
. #EFBRTE &
HEETFEHIME E Student O t-test IZ X D {Fo 72

1514 18

I. KB&1

1. Bl EER

BeDAZ ) 2a—ix, SEOHITREETo Co
REIEKRA—Thot, THA—HEED2EXDR 2
Va—ORICbFERICER Gh o, BRAZY 2—0D
HRBOBRERICTT, £ 2mmAalz
AOMEREA 7 ) a—DOEITRERIC 517 2 ExI{E (i
I, flexural rigidity) % 100 & L7zt 2 7
Ya—DEXIELH#E R, 2mm Al s AO

10b. Transducer [T,] records fracture gap
normal movement of the posterior column and
[T.] records shearing displacement of the
posterior column.
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HREA 7Y 2—i%, 4EEOR 27 ) 2—DHFTEXI]
ELB/NTHIFICH L THE LI, Thi 100 &L
LEMORA 7Y 2—@ EXI{EIZ 16 mm R UfF & AO
WREAZ Y 2—T123%, AsnisH 4 F{f &R~
) a—T7121%, Hip A2V 2a—T130%TH o7z,

2. Blatk&HBR

BA7Y) 2 —DE|XREBBROBERER4ITTRT,
¥ 7-FEIAIE, &4 D Duocel I & 32 mm 4 UfT &
AOWEMBA 7Y o —DF | & H EEHV % 100 £ L7z
BOMORZ V2a—DETHS, 5|&EKE DB
2mmAlfTE AOEREARAZ Y 2 —FHKREL,
OAZ Y 2—iF, 16mm B UfT & AOEREARA Y
V2 —T54.2~61.0%, Asnis guided A 7 ) 2 —T
47.1~70.6%, Hip A2 V) 22— 51.6~66.5% TdH >
7z,

Table 3. Three points bending test

Flexural Rigidity

Screw (E I, 10-2 N xm?)
AO cancellous screw 2.86 (123)
(16mm threaded)
AO cancellous screw 2.32  (100)
(32mm threaded)
Asnis guided screw 2.82 (121
Hip screw 3.03  (130)

E: Young’ modulus, I: Second moment of area.
Each value in the parenthesis is comparative
ratio assuming the flexual rigidity of 32mm th-
readed AO cancellous screw is 100%.

. k82

Bohn-wE—ERHRE, FBCIELERER
Lz B8y ntyaoXa—-7LOEERER 11 105
T, 6 EEOEERD S BN /207 -5 1%, HER
Zit, FME-ERMSRSIFIFERNELERLE, L

10 -

-

NS

0.251 N |
1

7

DEFORMATIONS [mm]
=}
&)
T

0 !
0 APPLIED LOAD 1334N
Fig.11. Typical features of load-deformation
curves. Near-linearity in the upload phase was

observed in roughly half out of the thirty six
individual measurements. Upon release of the
load, substantial hysteresis was documented (top
and bottom curve). Despite the degree of
nonlinearity or hysteresis, however, (apart from
the third curve) more than 90% of the observed
peak deformation was recovered upon load
release. The displacement magnitude involved
were generally quite small [series average=0.
096mm, range=0.006 to 0.455mm] .

Table 4. Pull out strength test

Screw Pull out strength (102N)
Duocel
10 ppi* 20 ppi 40 ppi

AO cancellous screw 2.23 2.74 2.91
(l6mm threaded) (58.0) (54.2) (61.0)
AO cancellous screw 3.85 5.06 4.77
(32mm threaded) (100) (100) (100)
Asnis guided screw 1.81 2.88 3.37
(47.1) (56.9) (70.6)
Hip screw 2.21 2.62 3.18
(57.3) (51.6) (66.5)

* . ppi (pores per inch=2.54cm)

Each value in the parenthesis is comparative ratio assuming the pull out strength of the 32mm thread-

ed AO cancellous screw is 1009.




HHEBNONEE CEY 2 &5 02 853

L, BEERELLBCRIACVEDTEEE
(histeresis) ZIRMBBEE N, HEBOH — T HH
ESHEHE IR, RAFEIGED 2 ERSRAMEIC
ETIONEHER 2R L, WEKRERICIE histere-
s MRBE CEHB S, SHO T — 5 0 EERH T
b0, 7 histeresisFREERLIZZ L 2o b s TF
FNUUELEEBESTHEORECLVERR S &2
ELz, B RHAEISNLERER, 2FRCEDT
P& L FE0.096 mm (F&/)N 0.006 mm, K 0.455
mm) ThH Y, EBRTABEOHBE /- Lz bk~
flypot, 6BEOCREEEDWTNIZEL TS,
2 EOPE R BT HFIFHROEROFAIC—F
Li-AAREED ook, DEDFHEICLDE
RO gap BWEWCHEL RobDEL B> 0, Fih—
BRI TN Z Eiderot,

BB 2BENZOARICH ST, BEAD
F2BREL R3O THHE-FERMRICB T 2L
DHFHEOBRAKEERD 72, F5ik, BREEREIZD
WT(T1) 25 (T4) ETD4DDBIESCBIT L *
DEDFHEERLIEDDTH L., WIFhONEERE
DFEW D, BEOAESATOEREMMUDRIE R X
DHEREREWERRT I L3R o7 (p<0.05, t-
test), EOREBEL I ki, FRPNLOBZEHRICE

w3, Lal, BHEREGOD 3BT, £FRE
PEZEES CHAEOERLRE LB 2 LI T
THD, TOFER, BRICIMEBROBETIERBEEE»
B ZhRBIET 203, FWRECEEEO
ERET R LBELNEE 2T, RHL 0 EHHES
2T 0EG D2, EEABTINT 2 HBELNEE
EERET0, SET>EBROBREICOWTLUT
EERMA B,

I. %81

1. BiTEE

A7V a—0D& 5 HEROSEHE O 1ENBRE
EITOB/ECE, B, AL, WK 3
DETHB, Lhl, A7V 2—2BIF 28 % CHl
ASNBEE, BINBOBEECIR ZASORTIRET
KNTA2ENNEETHS, WEICXBRA27) 2—0
b & (deflection) 1%, FIROR

PxL?

deflection =m

TH5EZ2560, PrLE—ELoIXEXIE (B I
DREVIEE Teb A/ E W, FE 2 RE— 2> b (1)
W RO Pk T,

e s - Xd*
TEOERRICEREDE I & 3 BEEMICHITC =22
FEDE% (p<0.05, t-test) D7z, d=HEDERE
TEzohd e,
E =
deﬂecti0n=-—4>i&
BEBABNOS 1, BETHRENCHESLT 3XaXEXd*
Table 5. Fracture displacement
Combination of Fixation
Transducer D-D R-R L-L S-D S-R S-L
T 0.049 0.074 0.096 0.080 0.048 0.091
(0.037) (0.059) (0.137) (0.066) (0.042) (0.072)
T2 0.038 0.095 0.081 0.057 0.038 0.111
(0.034) (0.109) (0.051) (0.055) (0.049) (0.104)
Ts 0.107 0.095 0.062 0.055 0.142 0.181
(0.098) (0.081) 0.029) (0.054) (0.110) (0.136}
T4 0.100 0.144 0.148 0.108 0.139 0.140
(0.069) (0.168) (0.093) (0.111) (0.106) 0.110)
T 0.074 0.102 0.097 0.080 0.092 0.131
(0.052) (0.068) (0.044) (0.048) (0.059) (0.048)

The average of the largest absolute valu

various fixation alternatives.

D: 35mm D

e of the fracture displacement ocurring with respect to the
Each values in the parenthesis is standard deviation. (n="6)
ynamic compression plate, R : 3.5mm Reconstruction plate, L: Letournel plate, S: 32mm

threaded AO 6.5mm cancellous screw, T): Shear along the quadrilateral area, T:: Posterior column
fracture gap normal movement, Tj: Posterior column fracture shear, T,: Anterior column fracture

gap normal movement, T: Average of four displacements.
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LD, HbhARBHASOERD 4 BRHIL T/ha
(Y, BROKELHDELEITIZNL TV E
Wb, REREE» S, @EHRLOERORKRD
Hip A 7 ) a—p@iF et 2 BROEHRERL, K
WTAsnis 4 FF&E A2 ) 2—k 16mm A Uff &
AOHHRBAZ Y a—dNZIZRAI LE%, 32mm A Uff
2 AOEBREBAZY 2 —»B/NDERFLL., 32mm
RUME AOBRERZ Y 2—DEXI{E% 100 &3
2L 16mm AU & AO¥BREA 7V 2 —»% 123%,
Asnis# 4 N {F & 2 7 1) 2—»121%, Hip A 7
Ya—130%ThHot:. ZOBRENKXBED ICh LD
BEREO4RBIEERA Lk no701E, A2V a—»H
MAMETEZ L, RUILESS2ED EXIEE
ErEzient, A7) 2a—OHREDBENZLEY
YIROBOOBEND D, & 517, EROLBEA
EV Asnis A P& 227 Y 2—»% 16 mm 4 UfT &
AOHEMEBAZY a—LZIZB R CEERLIDI,
Asinis # 4 P& X7 Y o —BELRERS D4 4 F %
BT 7-0hETHS -0 ICHITRIEECET2 &L
TWwaEeEZoN3, £ AOBHKEAZ Va—T1
, 2mm OB CAEDHFRI6mm DA LHEDD
DEV/INENERRLLSL, R CLUESOEGOERE
PhE Wz, RUILDORWARZERIZFT T
ZEFIBNEL BB LHTHSB, A7 Y a—DfiFiz
ST BEMEW T D103, EEHOBEEEAELT
NEL b THEH, BERZIIABOREE, KU
BEFRYNREDFLBEZT WWELBIEERICE
ZEIFDILEEBIC AR T RIER S &0,
Bechtol %23, ABREBTR NGO I L2EETS
EEEIZ2.95mm ¢ 5 Wt kv kiR, British
Standard Institution »%3.0mm BX W LT3,
INSERERTDE, TZAVWEABEDOAY
Va—DPTAOBEHEAZ ) 2 —DBHOER 3.0
mm i, LPIF T 2 ERAMIDRA Y a—& D
FOHDDBEAREDILHBEOICHEFOEN S i
HEHEE LwEEI NS,

2. 3lxikHER

BITMOEE P REL 21213, BHEMICELHD
MboTWw3ZBNBETHY, EhIOEENRE
BOBTE b2, ZDIDICERIALER Y
Va—ikDlag A7) 2a—QEEY (BiffgEz
TAZY 2—%FAT2HE, RULETSEEIER
DRDHIIZA>TEB Y, AMNBEFOFORAZ Y 2 —Hf
AR LCUDRWEHRORIOATH B L, O
BAZY a—%D 5B ERT A4 K LUERUBRIGENE
FOB~B&FESN, ZORDEFRCERNNED
3) BHWTHAREEN2E SR 2 0ESNH 2,

WREA 2V 2 — D RS, BIEICEL 2 Ey
NEAET 205 S HEFB 2T, ZoKs
mmAbUfTE AOEBMHREAZ Va—iE, fioz s
Va—X DEBITRE G (B 50~70%) 3| ik =i
ERLF, THHRERLD 32mm AUt £ A0 Hig
BAZY 2 —F T 2 EHATHEA D 2 o,

EBROECCHLBEELEENCEL THiox »
Va—tbiddhicKEN-7:07T, EER21113
mm R U & AOWBEMBEAZ Y 2 —%2FRAL K.

II. ®B&2

% OHE-EHHED T EREEEIZ B (histere-
sis) IR ERL724, THIRHERICE -z Ly —
DO—F», AR EOMOTAINF —L LTHHEEh:
lHEEZSNDY, ERHWE-ERMESRARE
WED K W ONENEMER LTz, D DI BHL
WL e-fzZ ki3, EEYETH 3 F D viscoelastic
TREERLTE D0, BUIDEEEHFL TR0
BV =R 7Y 2a—RF T3 BFHOERL
BELTHWLIENHLNLTH D,

ZOREBTIE, AOBMERAZ Y 2 —2HIEOHA
Wlag A 7 Va— LTHRAL R ZDFER,
Elliott!?23%]® T Hagie pin # W TIHREL T 3,
L L, BEEORBEEETha b7z, Senegas
S8y, FIEOBNIEAZ Y 2—(FAL, BEES
Vv CEEL, ZOREILD, HSIIERTD
EHZEFELEES*/ TS, SROERIE, 7-5
DEFEMBELERHL L, ERLERME L L TRIEEES
FERL oM BBUCEIRSH -7z, LoL, BEfL
1z 6 EEHONEEEOMIC Z DEENCHEDEN,
MmoleZ &Y, BEREEAORMEL lag A7V 2—TH
EL, #BfEE 7L — M CTEET S HEE, AEREEE
FLr— bCEET 2 HFERESQBEEINH L LR
5.

Letournel & Judet'™iz & 3 &, BEFIBHT 469 fl
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A Biomechanical Study on the Stability of Acetabular Fractures after Internal Fixation
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Abstract

In order to assess the mechanical stability of acetabular fracture after internal fixation by
screws and plates, a series of biomechanical tests were undertaken. First, the most commonly
used four types of cancellous screw were tested by three points bending test and pull out stren-
ght test. Although the AO (Association for Osteosynthesis) 32mm threaded cancellous screw
was relatively weak in the bending test, it showed markedly stronger pull out strength.

Second, the rigidity of a transverse acetabular fracture in a laboratory cadaveric model im-
mobilized by internal fixation was studied. On the application of a longitudinal load imposed
on the fifth lumbar vertebra, four modes of displacement of the acetabular fracture were moni-
tored by the use of variable impedance transducers. The rigidity of various combinations of
lag screws and plates was assessed.

The fracture deformations documented were generally quite small at any observation point
with any of the fixation methods, and in most cases they were recoverable on load release
Anterior column lag screw fixation combined with plate fixation of the posterior column pro-
vided a degree of stability indistinguishable from that of other methods, and allowed the minimal
exposure and devascularization of the pelvis. The 3.5mm reconstruction plate, which is readily
contoured to the intricate peri-acetabular bony structure, showed no significant difference in

rigidity compared to the other apparently more rigid plates under study.



