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A Consideration on the Appropriate Operative Treatment for the
Compression Fracture of Osteoporotic Spine
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The compression fracture of osteoporotic spine sometimes causes incomplete para-
plegia or prolonged severe back pain which have to be treated by an operative trea-
ment in order to regain normal activity of daily living as early as possible. Few
reports of the operative treatment for compression fracture of osteoporotic spine are
not always satisfactory in regard to maintenance of the spinal alignment for a long
time.

The purpose of this study is to clarify the appropriate operative procedures based
on the results obtained by investigation of 17 cases of spondyloporotic compression
fracture that were operated on.

The essential pathology, which caused paraplegia due to protrusion of posterior
wall of the fractured vertebra or angulation of the spinal column and prolonged pain
due to delayed union with vacuum phenomenon visualized on X-ray, was thought to be
an impaired fracture healing accompanied with the involutional osteoporosis.

An appropriate operative procedure is to facilitate union of the fractured vertebra
itself with or without simultaneous use of a short instrument.

Anterior decompression and interbody fusion will be able to remove the neurologi-
cal complication and maintain the spinal alignment, however this will be too invasive
for the elderly. Packing of synthesized hydroxyapatite granules and iliac bone chips
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into the fractured vertebra through transpedicular route with simultaneous use of a

short instrument maintaining the reconstructed posterior wall and the spinal alignment

is a new idea proposed by the author as to the operative treatment for compression

or burst fracture.

Key words: involutional osteoporosis, compression fracture, paraplegia, delayed union

and operative treatment
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B XA HEAERELRD L (Fig. D).

HAMRED 3FOXBTE, 2HciEtL <1 To
FAREBER > FREERES 2D (Fig. 24), *
DH L0 1 FIOFEFHEENK, BREROFEEZRT
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HHEh, B LEEERCEERIRIV - Twb LS K
XFmatoEy, HROBEARTHSOHEL
(Fig. 3). %/, fho 1HTlE, REFHFEO LTI
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Fig. 1 Compression fracture of Tll leaving wedge shaped deformity in 78 y.o. female
accompanied with paraplegia. Simple laminectomy was carried out.
A. Mpyelogram revealed cord compression due to angular bending of spinal column
and protrusion of spur.
B. X-ray film revealed formation of anterior symphyte (arrow).

Fig. 2 Causes of narrowing of the spinal canal.

A. Sharp angulation (arrow) of the posterior margin of the fractured vertebral body.
B. Mild angulation (arrow) of the posterior margin of the fractured vertebral body.

C. Sharp angulation (arrow) at the disc level due to wedge shaped compression fracture.
D. Bursting fragment in the spinal canal.
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Fig. 3 Vacuum phenomenon at the fracture site Ll in 70 y.o. female accompanied with prolonged
back pain.
A. A vacuum phenomenon (arrow) became clearly visible at extension of the spinal column.
B. A vacuum phenomenon became difficult to be identified at flexion of the spinal column.

Fig. 4 Simple compression fracture of T10 with ossification of yellow ligament in 67 y.o.
female accompanied with paraplegia. Simple laminectomy was carried out.
A. Myelogram revealed complete block at the lower disc level of T10.
B. Tomogram revealed ossification of yellow ligament (arrow) at both upper and lower
disc levels of T10, and sclerosis of the fractured vertebral body.
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Fig. 5 Alteration of the posterior wall of the fractured

vertebral body.

A. This X—ray was taken to identify fresh fre;cture

of T10.

B. Marked protrusion of posterior wall of the fractured
T10 (line & arrow), which took place by 5 months
after fracture, which caused paraplegia.

WEWEEL L B GoE L Rn e (Fig. 4).
BRRED 6 PIOXB T, 2 FleHEEEEE IR
CHRER~2H L (Fig. 2B), EEC vacuum K
BB Fio, Bo4HTE, BFEEEOBRRICHE
HHERIR L~ L COFREE R IC & L B RE L R
¥ (Fig. 20), »H 14l vacuum BELZED .
TR G T, HERPIC vacuum BB AR DI
4. BIHEGEOEROHR
SBRMERAE OMERRESI O 6 Bl 4 Blhiciy, EEESH
FA L THEL RVWEOXBRERESS Y, TORREME
REHOXBEE &% i LR A O BRSO
WMOHBL L. TR, 261TiE, MFRENFEEL
o, BIFHAORTE LR TR T LT
BEOBAEMZEL N 5Smm L EEIN LW (Fig. 5).
Fio, o2 fITE, ERILVHET L THRRETO
AR B AR LT,

5. FEFICHETT S R TR

Z o1 LTRfTEh Tu iR, L7 Lb—
EOEAFHCRASh TR ERELLWH, B
LOREAEM YRS vacuum BB OHES, BET
BRI L~ TORREEEVOF &S TR R -
Twi., LT, ThbofFEee LT, BHEATHT
SR s, FIAEATCT IHREAMITEhTERY, &
FEATOMRL, BHRE, BROBE, RAEED
3EEMLE-TED, O bLOBM, 50 Erh
Lofic DEAGEETIThR T, h, MIHEAT
oL, BRE & HEEREE & SRR ThR TV,
EFlE, thbofRoEER LBV Ti}, &
1 L

B. A E
ZOIEFIOMEOER %, BIRIEROHER & XERT
Bom b Hbwat L.
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%+ 1 retreospective #at® LIfEGOER, X8R, & 0BG
i oo
vacuumBl &, —
TEB| 7 W | KA g e o | L i .
No. |(sex)| o 4 | o T2 R amone Ay | BARAZ Rk TOMORE
rohR B EE &ﬁ&gxwaﬁ@gg
EE |BRE & E|EE
1 | 78F | (+) (=) (+) O (=) |#iH symphyte(+)
2 | 67F | (+) (=) (—) O (=) |HeEgHFLH)
3 |e6M | (+) (+) (=) O O O (—) |Harrington instrumentation
A MEH
4 | 53F | (+) (+) (—) O o 10 (—) [Harrington instrumentation
He AV PER
5 | 66F | (+) (+) (—) O O O (~—) |Harrington instrumentation
6 |75F | (+) (—) (+) O O] (=) |Lugue SSI*
7 72F | (+) (+) (+) @] (—) | Luque SSI*
8 |53F | (=) (+) (=) O (—) [|Harrington instrumentation
9 |63F | (+) (+) (+) O O | # k& | Kaneda device
e | BEBE2fEEEE
10 | 69F | (+) (+) (+ O AE %) BEBE 1 R
o kR
11 | 68M | (+) (=) (=) O #e k| BT
R MhEBHE2EREE

Luque SSI*= Luque segmental spinal instrumention

C. retrospective BT ORER

ZFEFOWR S EERER, X RoZ/ ks 0Bk,
LFDEs Thol.

FEGI 1 SEEGI 21, BAEARROIEHRDS> LD 1
> H HEFRED L HHESTIRIC & - TIrh I fE S
Thoto. EFL (Fig. 1) @780k, Til &
KB HHEO A ORERIR L ~ L TOMRBEEH I >
B L AERERENED SR, BHHEO LT OREKE
F ofic symphyte BEA A Bz, fEH2 (Fig. 4)
BT O, TI0 REFHFHO LT Al
{bpighsh b, FREC T I BIHEEOEILREA T
Wi, FROERIE, b5 4BUNICHEBRTRE S i
v, O TREREELHEAL, TOREEIEGEL
H¥ T, FBRCENOE R REL R -t 2O 24
O ORBBREM, EFA1A3HR CBIHE
E) FEFI2 240 AT, FORETOEROERILA
[ Y Ao

HEBI3 & 4 1, BHEANARD 3 BEDT~TH double
Harrington instrumentation & BB F TR E

Av rEERHLTIThh. M3 (Fig. 6) 1366
RN, EF4 (Fig. T) W53k, & 41 vacuum
Beoibnic L1 REOHREESERC L 5HEE
PR LT, oA RS, 4 BUR ]
BEEtnote. Fi, fEFIS OHRRREE LML L.

LinL, fEGI3 T, #iks »ATHE AV b TED
TEER THO 7 v 2 ORI X AEEROET L EE
FfEER D sublaminal wiring LT 28EAEOTEEHT
DFEAE L, W 6.55 8 T instrument HE I i
ZOfEME, T3 A, EEFELL.

¥, EF4 T, 7o 2 OBENE R AV A
bbb THIEcEd, M2 A THEL AV b
» B\ fevs Harrington instrumentation A ¥z,
EFhd, o4 HATHEUY v 2 BREEL, WIS
AT instrument A FEE 1. TO®K, BIEHES
BRUED Ly, SREREIERE L1 o
FEFIIHEI6H AR L TV 5.

fEfl 5 (Fig. 8) 1664 tET, vacuum BED A4
bhts T2 REOIRACRHC L5 HERECH L
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Fig. 6 Angulation of the posterior wall of Ll in 66 y.o. male accompanied
with paraplegia. Laminectomy of T12 and L1, double Harrington
instrumentation with sublaminar wiring and bone cement, and postero-
lateral fusion between laminectomized L1 and L2 were carried out.

A. Postoperative A—P view of X—ray film.

B. Dislodging of lower hook (arrow) took place by a half of a month.

C. Compression fracture at the sublaminar-wired vertebra (big arrow) also
took place by 5 months after operation.

Fig. 7 Severe bending of the posterior wall of Ll in 53 y.o. female accompanied with paraplegia.

Laminectomy of Ll and L2, and double Harringtin instrumentation with bone cement
were carried out.

A. Postoperative A—P view of X—ray film.
B. Dislodging of lower hook took place by one month after operation.
C. Re—dislodging of lower hooks took place after second operation without bone cement.
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Fig. 8 Mild protrusion of the posterior wall of T12 in 66 y.o. female accompanied
with paraplegia. Hemilaminectomy of T12 and double Harrington instrumentation
with iliac bone graft were carried out.
A and B. Postoperative A—P and lateral views of X—ray film.
C. Progression of compression fracture (arrow), which was the lowest vertebra
of the instrumented area, took place by one and a half month after operation.

Fig. 9 Severe angulation of the spinal column due to the wedge
shaped compression fracture of T11 in 75 y.o. female
accompanied with paraplegia. Partial laminectomy of
T12 and Luque segmental spinal instrumentation with
iliac bone graft were carried out.

A. Postoperative lateral view of X—ray film.

B. Progression of compression fracture (arrow), which
locates at one more cranial vertebra of the instrumented
area, took place by 11 months after operation.
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Fig. 11

A and B.

PR M W 1048

Fig. 10 Severe angulation of the spinal canal due to the
wedge shaped compression fracture of T12 in 72
yv.o. female accompanied with paraplegia. Re~—
alignment with Luque segmental spinal instru-
mentation without'bone graft was carried out.

A. Postoperative A—P view of X—ray film.

B. The lamina (small arrow) was cut by the most
craniel wires and compression fracture in L2 (big
arrow), which is the most caudal vertebra of the
instrumented area, took place by 5 months after
operation.

Compression fracture with vacuum phenomenon of T12 in 53 y.o. female
accompanied with prolonged back pain. Double Harrington instrumentation
with iliac bone graft was carried out.

Postoperative A—P and lateral views of X—ray film.

Compression fracture (arrow), which locates at one more caudal vertebra of
the instrumented area, took place by 5 months after operation.
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BHAEAN KD 3 BEFOT~TH, double Harrington
instrumentation & EBEEZHHELTCELA Y P A H
VitWTTbhle, TORRE, 6 HEITEUERTREE o
fo. L L, itk 1.5 A cRIEmOHEG OBIRM:EE
BHOHET L. C OERAOREOLAEENIRIL, 28
H H TH-T.

fEB 6 (Fig. 9) Q758L¥ET, Tl BFHLLOT
RO IABLRBHTRE L & A HERIR L ~ A TORIREB %
o & AEREREcs L, #5EAT, Harrington
instrumentation & Y HBEEHOBENHERLTVD
Luque segmental spinal instrumentation » B & -
BHH LT, BHEARRO 3 ERD S LOEHOBIE -
#wHEE M bR, 4 BECIEBATRES T Lk
L, #iglin AT, EE Lo 1HEE B OBIHEAE
WHET Ui, ZOfERNE, M%7 Hh ATt Lic.

FEE7T (Fig. 10) 3728 &M<, vacuum BED &
Hhde T11 BERETHEO BRI ORI v~ v TR
WEEH I X A EE R LT, Luque segmental
spinal instrumentation & X 3% AHEARAD 3 EHE
D1 oTHHEFETOHZAEBEETCTbA, BHR
B LT, 1 BSBICIETTEL - L L,

it d HATEMRY A Y2 HESEY, WEksS VAT
EER FTRmOMEEDOEGEH NRE L. ZOEFIL,
36 ANEERL T 5.

fEF 8 (Fig. 11) X, B e CEFARRE LT
WSSO IYET, vacuum BEOL LA T12 RP
FHrHEw- X LT, double Harrington instrumentation
EEHBHEEOE LT, BAEARKO 3BERTH LA
OBIELBHEENTHA, 7HEICT plaster body
cast BRZESh, HFWMHLIENLL. L L, FiHic
L AR EOMINE S5mm &AL, iS5 H A THE
EMO 1 EETROEEERNREL, HE8»H T
instrument A E X hi. ToO®E, BHFHEOFETL
AT, LES L LTHERRcT 2F1HE -
T, ZOREGNL, WHEBH AR L TV 5

fE@ 9, 10, 11 (Fig. 12) 1 xhFhe3gitt, 69
Rich, 68RBMET, T2 BRREHHE OB ORI
LRATORRBEER (EH9 £10) & TI0 ®BFHE
FHEOHEED 2R (FEFID) X LT, BIHEATOR
FE, #EAREE S ThR . BREARE L TBHEE N
FE L, plaster body cast #BEL THTT 5L 51k
fooik, BPHBEK o191 Kanada device i LT

Fig. 12 Cases of anterior decompression and interbody fusion.

A. 63 y.o. female, complicated with paraplegia: Anterior decompression removing
T12 vertebra and its upper and lower dises and interbody fusion was performed

using Kaneda device.

B. 69 y.o. female, complicated with paraplegia: Anterior decompression removing
disc between T12 and L1 and interbody fusion was performed.

C. 68 y.o. male, complicated with paraplegia: Anterior decompression removing
T10 and its upper and lower discs and interbody fusion was performed.
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FHLOMARR BT, FHICEKERARE S5
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1. #BHEATOWRIC2WT

HSEBRO & 5 LEENEARESHETREES £
Thie <, BHOBIES L OHHFEE % HS instrument-
ation ZPHH LTI 5B A Th, re-alignment & i
DOREVC L - TERERENRHEND T LDRER,
FOBERTAEALAE Lo, UL, HERVEH
(585 A AR CEEROEEETT R =5 g s
BETlLE-TWwh. 20 &3, BEER~OIEIAR
ORI AR L, BITHEHREOBEME SR CFH
FETAEFCH L, REEMO#S instrumentation
CEAEERBVWERE Lot ¥, BF
instrumentation # ALk b LR, EEw
~ADENAH A DXL T I, TELRFEL
instrumentation L& FDLPERRHD EEFELHR
oo 86, B4V b instrument ORFFOEIE
fEOHE - VW 2FEHIT O instrument D FiERIE,
Bt Ay bOFE~OERICEE AR DT,

2. BIHEATOMRRIL ST

instrumentation #ffH Lic W&, THHM R
ek, BHBEAREC & - TEPHERB ORI < i
3EEx b5 L, instrumentation % RO
EROLDCRTA5E L, HETEE Lol ik
WEL S ET, Sk SBRLMEAREOBEAMEES
HAFREMEL S B S, BHEATONE L LB LT,
FRBIIAE L, FHOBAYE X OHBEADOIRE O
A ELL L, HE~OBEHNAELKEVLI LR
hb, TELRGBR LI RWITIREBEbhi.

Ll Eo#Z LY, B EREoFEARHTF
Wik B AECT AR, BT RE BN

»E K, AREEEMAHET Ui EBER (GES 1
E2) BRI, BFfEOHERLYBELT, &0
re-alignment %EWT 5 2 LIt k- THEREORSES
Bnkrx, BHMEBEOBLLE5 - Lk - OsE
TR AR T AR R, TEDLOBED DAL
THRITTELLORBE LW EEL LA, 07T, ¥
EHL, o, RETRNS LS Ei il
REBRE L CERGICER L 0.

HI. EEOEEL:-MRICLS prospective
RFMTE R B DM

A, W REF

1. fEfOEE

Bt LCiE B, BRAREESHERE S & 0Bar
FREREERTA BT, BITHERERE O a5
et L, FHEEART LB 6, LHsHoits
BT, FWMOMRE LicEER S EOARE, HREES
5 SMRBEORRED | 6, BRUIREONIES 1
Bl 2~9 7 AREET 2 ERES A BITH - 1

2. EEWIeE L Lk EERR
FBENER L LEANRE, TErLOE81 L 5T,
B L THES i HEER vacuum BB AL R BB
MEOHER2HBIEL, Foo Tz, BHEA
THB AN P 7824 (HAP &8 2BERE
FEEDERBTHLDTHS. ik, HAP L+ 410
T 5 HFRER OfiE, HAP (4~7cc) O# 1/3
Thb.

2 LT, ZOHER, RESEEMCH LT, BT
KRR~ HAP S BHEEBA ORI & 2 HESOE
TR O HR BB O D 5 R R T 5%
RE, BHHEBAROBRE #RTDRALIE LTt
Fio, BRIEO L WEIERHRAICIE, T L AMGE O
BIEAER B BEREOTEA R RIYDRL MG LT
[N AN

¥z, ZOWMRE, EA~ORREAENRICHEST,
FHROBRBRLTHES 5 HAP OIS LEFE Li-

a. FeHRRER

TOFER ~OFEHE, B ORES R
fOBEECE 5mm <HWONLE BT T - T
7218 (BHESHBELE). LrLl, —flrs0FRTI
HAP #Fic FEL AR S D 2 &, HSREFEEL
THEACEZET 3FHCER L s h bRt -T, &
A, FEIOMSELEH L TR @HFESHEE) LT
w5 (Fig. 13).
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Fig. 14 Three types of synthesized hydroxya-
patite (HAP). Left granules are HAP
sintered in 900°C. Middle cube is
porous HAP sintered in 900°C. Right
granules sintered in 1000°C are
slightly harder and more irregular
than the left granules.

Fig. 13 Packing procedure of hydroxyapatite
granules into the fractured vertebra
through transpedicular route.

b. L7z HAP OfE
MPOFEFIC R L. HAP 12, BESURE 900C T
1.68~2.38mm O HAP Bh (Fig. 14), DEFBEELSPRELLODT, L LEL, TEEO
Fioid, Smm SIHOEBIAET HEIUE HAP (Fig. @S EOREWSRCT 5O TER Y LT 558K
) Thoic. LL, Thbd HAP i3, ERT 2 IR 1000C D5k (Fig. 14) TH 5.

Bl TEhPT W &, SHABRFTRLECW I E 3. HEGOWHR LR
&b, BRAEOERNE, §i2 >0 %A 7D HAP & BB 1 68tk

Fig. 15 Burst fracture of L1 in 68 y.o. female accompanied with paraplegia. Hemi-laminectomy
of L1, packing of synthesized hydroxyapatite (HAP) and iliac bone chips into LI, and
double Harrington instrumentation were carried out.

. Postoperative A~P view of X—ray film.

. Loosening between rod and lower hook (arrow) took place by 2 months after operation.

Compression fracture (arrow), the most caudal vertebra of the instrumented area, took

place by 3 months after operation.

owy
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Zhit, HEREEZMH BUHERBEONKEATH 5
(Fig. 15). avva—2—WBEHECIX, L1 HER
Fo#kgnetrs o (Fig. 2D), XBEFETHEMSE
BEEOAREELENM S vacuum BEEZA DL, Zhic
w15 FME, AREEORIE - FEREOFIEME DR
& LT Harrington instrumentation %] T10~
L3, ZEfl T11~L2 4T\, L1 BHHE0L0UHES 2Bk
Wb, BEOBIEC L - TEF X AEAMHELL
oD% RBACRERE LT, BESIRERET, BlRE
900C» HAP Hf % ARBER & bwFE L. i,
XHEE F, BH LB Ok & #ARORND Tmm
BEBON, BEREELHEEL, BbREED, 6
BT plaster body cast #EFE L. £, #
EBEOW  »BERYD, #F LA instrument O 7 v
ploy FEOMODELMNFEEL, W83 1 HTTH
7w I Do T AR EEEHT A REE L TIEH
HE L. L, #EOAREEEHOERILLL
BAEsh AR L T B,

FEH 2 ¢ TORE i

ZhiZ, vacuum Bl A R®I L1 B OERRHE
#Hless (Fig. 16A and B). Z hicx3 2 F4E,

BHESRAEE T, BERUREE 900C o HAP 2 HEE
BREEOEFTRL, SbFEEBHOTE LT, B
PO+ TR 8 Uk, BB S 8RB
BRELDETRMCTE L. D2, vacuum
BEoa b8 HAP AFEE XA, 4dmm 3 &
HEGR R DSIn L, W L ECHTLBBI R LT 5,
FEHE L - HEROREFE DR 4 12 L < HAP BRI A
Ao LB IRE. 4, EABHRY*TH T2
T A R Tl Lot b, #itk120 A cHEE
WRREL, ToHEL oA ks EEEETHREL
T, BloBEEHRCERoMBELFL, BET T30
B LT3,

FEI 3 : T2REEH

Chid, vacuum BB ERDHI T10 B OARGRHE
Flch s (Fig. 160). Zhex$ 5 FifE, SESH
ke, HABRAYHTHEM4 HAP »HAEBEH
EELEFEE L., TOR, vacuum HEDL LR
oAz HAP M S h, Smm i SHEMEEH BN
L, #ii# 58T plaster body cast *f3, Bl#E$ ©28
IAPBLBL TV, HERORBARK, THRLE
HAP OB DB & T - T 5 BEIIT A o,

Fig. 16 Cases, treated with packing of synthesized hydroxyatite (HAP) without instrumen-

tation.

A. 70 y.o. female with prolonged back pain: HAP granules sintered in 900°C were packed

into L1

B. HAP granules were thrust out from the packed vertebra (small arrow) and compression
fracture (big arrow) took place at the vertebra, which was packed for protecting from
compression fracture by 12 months after operation.

C. 72 y.o. male with prolonged back pain: Cubic porous HAPs sintered in 900°C were packed

into T10.



F5 . HEEHEBRIESIC B\ A HEE B E e s 4 5 Tk 99

Fig. 17 Severe angulation at the upper disc level of T12 in 63 y.o. female accompanied with
paraplegia. Packing of synthesized hydroxyapatite granules (HAP) sintered in 1000°C
and iliac bone chips with fixation by spine plate ‘with pedicular screw was carried
out.

A and B. Postoperative A—P and lateral views of X—ray film.

C. Removal of instrument and packing of the same HAP into 4 remnant holes of the
pedicular screw (arrow) were carried out at 12th months after operation.

Fig. 18 Compression fracture of T12 in 64 y.o. female
accompanied with prolonged back pain.
Postoperative A—P and lateral views of an
appropriate operative procedure proposed by
the author.



100 PR ME W104% H25 TR2HE2A

fEFl4 7ot

Zhid, vacuum B& AL T11 B & 2R
Bl Th b, kT AFMRE, ER2EE 1<
B i Ty, vacuum BRSO &S hciifiic HAP
DI &N, Smm & EMEARRM L. W 48
C plaster body cast ZFR#E L, ERIZBERE LA,
U Ll HAP SR A HEG ORI LS h
fo. BHEE cofkoERBERE26h A Th .
TERS 63t

Zhid, vacuum BEE B T12 BURBIH O
TIOHERIM L ~ v COMREBER I & 5 FREIEIC
LA BEHONBEENTH S (Fig. 17T). Zhiexwd
BEWHE, IBARLTO X R CHERE 2N L, R
ERERT 5D EED T 0T, BHESRET, B
IR 1000C > HAP Fikr % #E = O HEIBIRTE 5 Bl - ¢
BB QTR L TAREBERABEL, 0
HeFF D 7o ¥ D spine plate with pedicular screw 12 &
% TII~L1 OFEE&TT -7, LR, Bl Tol
RORIBEE AHIEID Smm 2B 1dmm &icy, #E
IR L < T OBREEEB R L. ORI,
#7464 BT plaster body cast ¥BE L, MFHKEO v
LB - TV Eh0o, s, HiEO
BB SR 1 EHSIZ, instrument ##E LT,
KoLy TEroR, AL HAP Bl EE L.
L, 01 HA%E, £ORECEEBINIREL
fo. COFEFIWHIS I BSRERL TV 5.
FEFI 6 : 64ttt

Z ik, vacuum BHEEEDIL T12 B OEFER#E
fless (Fig. 18). Zhix+2F40, FHELL
HAP BRIAHEE ORI ICI LS ER 2 & 4 0off
BaEL, fiEfl5 L[ U spine plate with pedicular
screw R LTI~ *OFBER, TRCL->TRE
HIR T OREEORTREE AT 11mm 7/ HAR 21mm
st b, fi# 48T plaster body cast FrFE L, Bl
EETIHAEBLTL38, FHMIE - HE
LT,
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A. FHEETHHEEETOREA DT L
HREFIOFREIEL, BUERESTALNI LS
B U BEEORERPBRM RS TABhIc L 5 i
BEEDZEHI, F O L ~UL CORRBELTHAIND -
THEULh, HEMREACERMRBEN TR LR &
5 I BERBIHEO NS 2 i BEIOHERII L ~ v T

FIRBBLL L, BHAHOBHHE RS CL~T4EL
T,

¥ 1o, EORERAITE, vacuum B I HAEORE
WEES D - o,

LT, 20L& IBIHEEOREE, BHRIEOK
BEEEABRGE, BOVERINTER I LI L S vacuum
B, BHREBEEDIOETR, £@EHS HERT L L
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BHBREOTHELEBIN TR N2 ET 2 RBORE A B
A, EOEFRABRECERLTAEE LD
hiz. abic, B TRMCRET 2 28RBED
MFEHDFMAETLHRES, B L CHEbL v
CRETEM LY BENELOT, TOFRBRED A
H= X it BEBECERLL A D= XA XERC
ERLNEEZ LR

B. HAP #EROHZ

BENERELLHRC HAP #FH LETEL, %
DESIETH - T,

1. BEIVGERS SEBECHT AT KR

CERTE AT &

2. WITEATHARCEBMET S 2 & 2L LTu
LBOTRERET O v I EFELRND &,

3. BEBCERBOLEZIERCLTHWEES
AFREEREE - oM@\ o teSF Lot
W, FHMCINERTORLER LTS b
HELZELERE, BEBSFAREIATLE 5T
Whbb b

4. HAP i, BHFEOTENSES Y, BHEFTLD
PHRERCBHEORBENTEL & 5 Th -
7

% LT, HAP %, BHHEOR\FERIRE 90T H»
5, FhH P LE L 1000COLDOREE LLBFRCI,
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B 1000Co s D ThH, Tl 6 BB R F4eE
REFETLIERbh b TH -
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B R IEA OHERS 2 BITHER B OB & - TER
TEHMRSBOAFECHT D EEZLRD. Fh, Bl
FFE O KRR OFREE R T <, BT IEERIE OFFHE
EABT CEM A ET AREL R EbIRAGBECE
T BRI, BBERHOBIC L > TLESR
HTExroT, BRMOMERLZEL L, ToMEEHE
OB R T HI, HAP & B & 2 BHHEER
EFRBE L BT, FUVEPEO instrumentation & X -
TIBTEAI % 4R C % % spine plate with pedicular screw
Dk 57 instrument & D HES, FEC L - T
B TehbEELOLRA.

L L, ROEBOL I, MEDTUE->1BER
D2 HAP 2R LEBE L BAREr b D LD
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