The effects of spinal cord distraction on spinal
cord function and spinal cord blood flow in a dog
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FHOBRNLEI LT, BERISEOISIBESN2 05 KRI L. 0O -7 VRkzHWT, L1/2BT
OFFEMFRETTVRY, 19BA2TO—BHTFHES TSV E/ER L, BBEIM07 (spinal cord blood flow, SCBF) & X °
FHFFEN (spinal cord evoked potentials, SCEPs), #A&#IEHER (compound muscle action potentials, CMAPs) % 2
CNEFIFG4REBRI TR L. 7, EBRRTRICEET A MR TWRHOBZ0OFE2 BRI L2, FOEE, He%
FliCBV T, e LTEIERIOE U CEEEOAELESE N2, 16mmbT =9) OREET Tl EBE
R7z 29, 18mm OFFEEF T 3FH 16]T, 20mm Bl E =9 TIZ&eflic, MKEEL FHBERESTBIAL:. 72,
20mm A5 [3BIH 14 &£ 22mm ~ 24mm (n=6) DFEZ|Tld, FEFIPEHERICHEOMKEEED S S ) SCEPs ** CMAPs DiEIE
B0 APk L2 2%, 18mm S [0 35 24 & 20mm 3 |0 345 14T, SCBFIIED | BiaHES L, #5IEMK1~
2% IZSCEPs # CMAPs O REEN (2> PO — L EDS0%LUT) 2SHIET 2 2 & 258 L7, INLDOFERDS, 18mm
DEDEFITREFEHEIREVIEL, BEMOREIHRC, THEBERELRPICRETI I EFHBLE. £, —ByE
FHZB VT, 20mm (n=3), 24mm (n=23) DEZ| T, 1B TEILEBRTISTEREIE-NTD, 28mmOEE]
0=3) Tk, 17HATEFLHBEL THERBEBETEAEEY, NEEE B2 REEI b2 2 LASRE S,
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FHNBFRCBNC, SEBERMOESRICI Y, AEE
FHRZ BV IRFNABECIHIREIL VLS 2l E
SINFHHERLERICEHE, FHBEIEESNL LD D,
2T, FMRERICE, TRSEYEIMICERL, TE3
RORHICHFMBEEELZRBRL, BR*BRETHLENSDH 5.
D728, BAETIZHFHMFHEEN (spinal cord evoked potentials,
SCEPs) R &WH#ESREN (compound muscle action potentials,
CMAPs) L - BRRET =% ) v 79— miciTbh T
BY, ITFHMBEEROBELIL . L L, FHETHEE
2B 5 HF MG (spinal cord blood flow, SCBF), SCEPs,
CMAPs % FIFHC, D OoMBRIChAEHIIL - RS 2w,

ZIT, REAV/-RENERETREBETVESL Y, #
BEIMFT 35 & U'SCEPs, CMAPs * &FECEH I L, #Ewass
FITTHHMBREIEESNLBO NS OBLEFIZEL 72,
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1. PR |EER (ER1)

1) FEES TV OMER

B (Y= VK, 1KE104 +0.8kg) 21 C4#H L 7. Bk
FELT, PVIHL®(IFVTL, TAT7ARE, HI,
VRTANC (ANTa Ty, 77 4 F—BREH, ) %

FR21IE 1L H 20 53243, P21 128 15 A28

BEREHRUCHELLSE, 65mmoy 7S F 2 -T2 8E
PEE L, ALMREHCHEREL TS50/ 50% DMK/ LRRE
R[THBPRE T o7z, F/274 TYNYO(FOKT +— 0,
TAMNFERAD¥8r, KR) OBRESHEICE )BT ERF
L7.

BRBBRICAH =2 —-L2EEL, IENESE AV CERE
FUCEEE L, EHMmMAE% 90 ~ 120mmHg \#EH L, B
BEZ36~3TEICHEFLL. 09T LIZERL VML, 8
IRIMEEFE S (PaO2) > 100mmHg, 30 <HiRIN “EILEESE
(PaC02) <45mmHg, pHZ#H740i2% 5 X 5z L7-.

FH#HiItkH 7 71 —F TThi2 (thoracic spine, Th)~ L4
(lumbar spine, L) VXLV FTREAL, S13WB4*—%HUBL
7z. RIZTh13, L1, 12, L3#EKICHIEAH R Y a—bay
F (CD HORIZON®MS, HAX N O =v 2V 77 ET7 ¥4
v 7R, ) CHEL, A#S %9k LA, L1/ 2#
R % T-saw & FIVCYIBT L 729 2 C, Distractor (EE) #
RWT—HMic L1 /2 M BEFEICET L. %3]
PEfEIX, 0, 8, 12, 16, 18, 20, 22, 24mm & L, &#2IL (©
~12mm) F 724330 (16 ~24mm) % F\v7-. F7-, Fi[T 2
Bizid, ErlFRALEHORRSNE —HT L cny K
PHEBEICFITICE AL 5T L. TR, &
MO EDOBRBRESOMF L LIcEML T iunh+5ois
FERE L 7=,

Abbreviation : CMAPs, compound muscle action potentials ; SCBF, spinal cord blood flow ; SCEPs, spinal
cord evoked potentials ; Th, thoracic spine ; L, Lumbar spine
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2) FRmiHlE, FHMOERERFEWEHE

HBMF, SCEPs, CMAPs %51l L7z (K D).

FHOLKEOWUERIL —F— Fv 79— Miit (Omegaflow
FLO — N1, Neuroscience, ®E) ¥ A7, WEE AL,
L1/ 2 LV OF RIS ER 0.5mm EORME 70— 7% B
&, FEHMmMHEELFHIL .

HFEER AN ER A EMETMIE, SCEPs% 5 UNZ CMAPs %
HW\wTiTo 7z,

SCEPsit. BHi#AREMMEEE (Neuropack = MEB —
5504, AXNKE, HF) RV CllE L2 NRERN S 7 —
FNVEB (UPG—100—2P, 2=—27 X741 Ak, EE) %*
WEFEESICH-> THAL, HBERE L1 2H##E 2 S HE
IZ12ecmD L RVIZERE L, SREEHIE, L1 2HEBIER
1Z4em DL ~OVIZEHRE L7z, AEERIIHEOEFEHTEN
ICRE L2, B E 0 2ms ORI E HYy, RIBH
ES5Hz CHIEEMIZImA L L7z, 74 V% —i310~ 3000Hz,
mE b EiEs0mE & L.

CMAPs i3, E7TEMMH IR TH L2 I AHLHER
(NE — 2238, HANLE) ## A L, belly-tendon % v THj
B2 8H URG LA, HSS 36 0.5ms, HEREE
2.0ms, Train FIBKEIZ5HE, FHMEE 1Hz, FBUERE2 ~ 5mA,
7 4 % —10~3000Hz, MEREKI0ME L 7.

BB E DA E DM IZ, Machida 5P, Mochida %2,
Shinomiya 5 ¥, Tamaki 5?0 #5512, SCEPsiIHE1EBND
BRSO RE SPESICHH LA o - VEDS0%
LLF, CMAPs i3S L BHRSOAEHa Y bo—ViE
DOS0BUTCEFBEMEFML .

HFBAME, SCEPs, CMAPsZFESIR] (2~ Fo—n), #E5|
B (0R), #31104, 204, 304, 1HH, 2KH, 3KEH,
AREEOBRETIHEZT o, Wb EF IO bo—)
Bz T AEAETRL, FHEICBIT S EETEREMT
Non-repeated Measures ANOVAREIZ THE L 72, P<0.05% %
S>THEEEE L.

¥ EBETHIIEERES Y, #RoBEoFELHEAL,
FO®RBUT 4 TN TREELE, BILD ) 7 L2 8RE
HFLERLZ.

Recorder
CMAPs
Recorder
SCEPs
TN Electric b
T T stimulator ¢ \\1\_‘
) (I distraction | N J
P -

l Measurement of SCBF by LDLI

Fig.1. Elements of experimental setup.
CMAPs, compound muscle action potentials; LDF, laser
Doppler flowmetry; SCBF, spinal cord blood flow; SCEPs,
spinal cord evoked potentials

2. —RRVEBEES|KER (X8R 2)

=7 VRO ZHAL, EBR1EEABKOFETEIETL
EEL, L1 /2% ER L. ES5(HES%EO0mm, 20mm,
24mm, 28mm % 3% E L7, HHMHE, SCEPs, CMAPs D&
BEFRCEITITwIhEarto—- e L. #0145
D 2R L7, HRrIFED L MEL, BU4BEEZD
BATEEIL, Efoay bo—-MECKHT AEETEL,
&% 5 | JEBERER T Non-repeated Measures ANOVA %12 T Hb#s
L7z, P<0.05% b o THEZEL Lz, 851, EBRETHEICKE
72 PRIV, REOBEOFEYERL.
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Fig.2. Changes in levels of spinal cord blood flow and markers
for spinal cord function during continuous distraction of the
spinal cord.

The value for each animal before the start of distraction
(control) was set at 100%, and the relative values for the
different distraction groups were plotted asX =+ SD.

Distance of distraction was:O,0mm;[],8mm; A,12mm;
(0,16mm; , ¢ 18mm; N,20mm; A 22mm; @, 24mm.

* significantly different from the Omm distraction value( P <
0.05).

CMAPs, compound muscle action potentials; SCBF, spinal
cord blood flow; SCEPs, spinal cord evoked potentials
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1. BT 2 ER0ES | O E (F81)

EFEFHBBEEERATO, EFFET L ORI,
SCEPs, CMAPs DZE{t# H212mRY.

Omm#ES[HETIE, EFIRGARFHBEORST, £5foa sy
b= M LRI 1015 + 0.5 %, SCEPsi3
93.0+3.0%, CMAPsiZF3994.0+60%Th b, 2B TEE
BEN*ROT, BETA P TREHTREOBE 2O/,

SmmZER BT, #FIEH GOF) ITIZ0mmET | BE& hE L
TEECHEBLTIZED UAS, B5HEG4RE®ROBET,
HFHIMAIE T 109.0 £ 8% ICHE L7-. SCEPs, CMAPsii4
BHOMAELIRIBR TR0 2 L3k, #FFIHE4NE
% OW;EH TSCEPs i3F3992.5 £ 4.5%, CMAPsiZF#81.5+
155%TH Y, BEF A P TELBTEEOT X 22D,

L2mmZEF TS, FEFERICRIAFECERLRRIRLS LA
B, EFIFBAREZOBET, FH1151+10.0%ICEHEL
7z. SCEPs, CMAPsiZ4ARROBMAELRIBET #0562 &
137 <, #E5 | FRMA 4R B D 5 T SCEPs 11 °F34 86.5 & 13.5 %,
CMAPs i3F374.0+£2.0%, HET A b Tid&flcHlnE 2
Rz,

1I6mmFF(HETH, FFERCEImMmEERLEBLTE
BCHEMOEIEEDS LA, E3RG4ERGZEOBAT, FEY
105.2 = 11.8 % WEM L. # DKL, Dog?, Dogdid
116.7%, 110.0% & o7 > P o — L% 4 L 745, Dog9 D%
BAIMITIZ89.0% F THOMEEIZE X F 572, SCEPs, CMAPsi¥4
BFHOMAELIRIBET2RD5 2 Lid %k {, #5| BB
H OB N TSCEPs i3 715783+ 9.4%, CMAPsizFEH90.3+
103%ThhH, £FITERFEIRELZED Y, EEF A b TIELH)
THREOBHE 251D 7.

18mmZEF|HETH, I EHRCEBROHKRIIFY 753+
74% & 0mmES BB L THEICRS L, 4BRBRORS
Td, FHE5.7X22.7% EFEIEDr 7. FOHFIE,
Dogl0, Doglliz#NZFh86.0%, 77.2% & 60% L EERoT
Wiz, Dogl2id34.0% THo7:. SCEPs, CMAPs b %3]0
WH2RBE,SFBELIREET 300, E7IHB4AEMEOR
M TIISCEPsiZFEH47.7+33.8% Th o7, FONRIL,
Dogl0, DoglliZ75.0%, 68.0% & BEEM ¥ RO o 7275,
Dogl2 DixIRIZiHE L, BEEM TR0/, CMAPsiE, T
47.0£332%IZF TIERT L. #0RERIZ, Dogld, Dogllid
ENENTIO%, 70.0% TREBMN T L o745, Dogl2
DIRIGIZHEE L7, BET X P T3 Dogl2 D% OB X D%
RO,

20mmZEF BT, BHMEEIES FHBERZICEY580+
43%B L AR LEBILED. FORNFIE, Dogl3 & Dogld it
62.0%, 60.0%, Dogl51352.0% CTdh - 7. MEEIZZDEH
B LT, EBIHA4BEBOBET, FBY350+94%Th
D, 2P PO - LEDO50%LLF & % 5 7. SCEPs,
CMAPs b 5| EHE AP SRIBE T 280772, 4HEBOBET
SCEPs i3F#517.7 £ 12.5%, CMAPsIZTF¥0.0+00%TH Y,
EFTERENTEY, HEF X P TR THREOR X 0N
KEBDO/.

22mmZELHTYH, FHMHE, SCEPs, CMAPs D\ ¥ i
EHBEZISAEELNKEORL, RIEOBET 2RO,

E|MGE4RBEEORLT, THMEILFH34.1£10.6%,
SCEPsi3¥353.3+4.7%, CMAPs{IFH00+:00%THY,
EFTREEN TR, BT A P TCEREHTHRIEOT X0l
KEDDT,

2ammF5|HET L, FHIMIKE, SCEPs, CMAPs DWW d
EFIFBEZ> S EFELLEEORY, RIBOETZED .
ESIABABBBZORET, FHMKIEFH10.0£3.2%,
SCEPs i35 0.0+ 0.0%, CMAPs{ZF#H0.0:00%TH D,
SR TEEEMERD, BEFA P CTRLH TR0 E D
KExRDI-.

T/, BEEM, RO EIOWErED L BT B L,
EF|EHEISRVLDIZLE, MEEESE <, SCEPs%® CMAPs
DIRIFH SFIIE T T A EHMERD 7.

KT, BRI T A RENES 0RE LY, BEIERI L%
BEOED /N — it L h L OiZ5E L2, OmmAp 5
16mm#EF | TOLIFE 18mm&EFF| L -3 2B DEH114]
i3, E5|FHBAFR %ML TSCEPs, CMAPs & 3 B ¥ &N
BHBEEY, \EHROERET A MC, BREOBHEZEDH /.
ZOEOFIF8FIE, FHILEEFES I EHZIC—Har b
—NMEDE0~90% F THA LA, kEicar bo—iEE
THEME LA, o360iE 16mmZES| L4216 & 18mm#EF| L7122
BIC, FE5tR, MITIL60~90% I LT, ghlidic
I M- VEFTREL Zh o7, LAL, WFnd HFEMm
MEBRERBBLOKRTHEHITCHLT, a>ba—-VED
60 % LL & MERF L Ty /e,

—7, 18mmZES|FHD 16 & 20mm Bl L OES | B L TOE
10612, ERECHABIAL, EEFA M CRBEOSHEERO%
o7z, 205 H18mmEF IO 16 L 20mmES | B0 28T
i3, FHNRERET FHERIBPNEEEI ooy bo—i
ED60 %L L% MR LT /zas, 5 IBERABEORBIZa v
FE—-MEDS0% % EI D AAL. WOTEIE, THMNERIZE
SIBBER LD a2 PO -V EDS0% % H Y AATE.

DEDEREZEE 2, HHMEB X USCEPs, CMAPs Dk
RBOENTHEL:. FRPhOBORRIIRLIC, FAFAR
DROREF % K3 ITRT.

Table. 1. The patterns of the effects of continuous distraction

Distance of Distraction (mm)
Groups 0 8 12 16 18 20 22 24

I A 2 2 2 2

B 1 2
o A 1 2
B 1 3 3

All animals with continuous distraction (Experiments 1) were
divided into 4 groups according to changes in the markers for
spinal cord functions.

I-A, normal SCEPs and CMAPs; slightly decrease of SCBF
with recovery; find leg mobile.

1-B, normal SCEPs and CMAPs; slightly decrease with no
recovery; find leg mobile.

O-A, abnormal SCEPs and CMAPs; delayed severe decrease
of SCBF with recovery; find leg mobile.

11-B, abnormal SCEPs and CMAPs; early severe decrease of
SCBF with recovery; find leg mobile.

CMAPs, compound muscle action potentials; SCBF, spinal
cord blood flow; SCEPs, spinal cord evoked potentials
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I #IXSCEPs, CMAPs DR EENM (G0%LL EOIRIBET) %
BBRLado -8, ITREREEMIBBLAFLSHELL.
25 I B, FHOAAETEH60 %L 1100 %KiHIZHD
L, 4B ECIcary P —VEECHERIELA I AL,
ERMMEAT Y PO - VED60%LL L0 %R CHEBL I~
- fEECEEL &P o721 —BEO2BICHELE. %
LOEY, BRHOESEIZLESR IV PO VED
60%BLLETH 7205, ZOH0BLUTIZEAS LT —-ARL,
FHMIEAESEE,rS2 Y PO - VEOS0%ATIZEAS L
I—BEEO2EICHHEL.

EFEEMNIFTEBATHFTORMIBI - AR T 114,
2EEMA 26, T—BETI, ZEFIHEEZSH, 105228 TH

o7z,

140
120 4

100

60

SCBF (%)

40 A

20 4

T T

Control 0.5 10 20 30 60 120 180 240
120 -
100 -

80 -

SCEPs (%)
3

20 4

T T T T T

Control 0.5 10 20 30 60 120 180 240
120 1

100 -

60 A

CMAPs (%)

20 A

0 T T 7 — T T T T 1
Control 0.5 10 20 30 60 120 180 240

Time of distraction (min)

Fig.3. Changes in levels of spinal cord blood flow and markers
for spinal cord functions in representative dogs from different
patterns of the effects of spinal distraction. The value for each
animal before the start of distraction{control) was set at 100%.
@, dog 3 (8mm distraction, Group I —A) Hl, dog 11 (18mm
distraction, Group I —B) A, dog 14 (20mm distraction,
Group I —A) @, dog 18 (22mm distraction, Group I — B).
CMAPs, compound muscle action potentials; SCBF, spinal
cord blood flow; SCEPs, spinal cord evoked potentials

2. HHICHT 3 —BHNESIOTE (XBR2)

5 MRR4RER%OFMIME, SCEPs, CMAPs DiRIENZAL
FR4IRT.

OmmZ 5 | BETld, FRM%E, SCEPs, CMAPsid, 4EREI#
CERFRERWOIY PO — VEOFEY101.5+0.5%,
93.0+3.0%RUM0OT6.0%THY, BEDPEELFINT.

20mm S| BTk, FTRM#E, SCEPs, CMAPsi3, 48[
KEREFRI Y PE— VEDFEH1053+£57%, 94.6+1.7%
RU95.0+14%THY, OmmES B LB L CHEEERER L,
EXINGE TP IER St oVl

24mmZES BT, FHMIE, 4BEKIC b a—VE
DFH156.3+25.7% & OmmEF| B LB L THEIZHEML
7:. SCEPsi3803+152% T ) OmmZES B L LB L CHE
Zd o7, CMAPsiZ733+74%THHAEIZETLT
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Fig.4. Changes in levels of spinal cord blood flow and markers
for spinal cord functions at 4hours after the one-minute
distraction of spinal cord. The value for each animal before the
start of distraction(control) was set at 100%, and the relative
values for the different distraction groups were plotted as X+
SD. Distance of distraction was Omm, 20mm, 24mm,
28mm. * significantly different from the Omm distraction
value (P < 0.05). CMAPs, compound muscle action potentials;
SCBF, spinal cord blood flow; SCEPs, spinal cord evoked
potentials
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Wiz, L2 LefiTRTEMEEST, Riomas a0k,

28mm #FEF[FFTIX, FHMH, SCEPs, CMAPsid, 4%
Iy bO—VEOTFHE1.0+135%, 0.0£0.0%, 0.0£00%
EOmmEFIFHELLURLCEFRIIRSL, W TEREENER
O, BROBXILHEE L.

% £

FHOEFIHEE LT, B4 4 L CHENCERETETT
BHEE, BARPHELERESTLHENH 5. MEIIEE
DEMBMICET I E LT 2EUERICAVTEY, #EEE
BEVCRIEREE R S OBHES|EFTALE LTHW TV S, HIEE
ZEDFMOBITRI HEF|EER, #HAMESFOERICZL -
TBIOHEBENTHEEOBMIERTAENFEETH S &
ZEioNnBc0, FERTUEFEZRAL:. BHTERES]
THEHELZERY, LML CHFMICES DTN AR E
BOFETE, BHICMHLLET N EEEETH I L IZHE
ThHb. Lol, EBRMPORISEH—T B2 LT, EFIHE
Bl o CEBILT A ENTERLDE#EZ 7.

BEFHERAR BRSOV, HPoBFHET=s ) v 7iC
SCEPs #° CMAPs 35  —ff I I T 5, SOanER
TMachida % Y, Mochida % ?, Shinomiya & ¥, Tamaki®Y®
HiEw #iC, SCEPs 31BN OBHRS DK E SAEFFIC
SHILAZ2a > PO — M ED50% LT, CMAPs IR MRS &
BESOEEF T PO - VEDS0% LT CREBA & 5E
L7z, 20#R, BREENSBELb0ER, KEF A MCH
OB EALFHERL, FHEERESHAL TSI Lo
Bani,

FAERITE, FFHEENRELEL 2B IC2ATMKE
EEREREOBEENSMAL Y, HeoRICL ) ZFORE Y
— Vi34l osh, 1—-A%, 1—-BE, I—A% 01—
BEOIRIZEALA AT L2 &b h o,

FTI-AE 0=8) DL HIZ16mmBBE F TOEF|TIZ,
FHBERIC-BMKEBRI T A3~ 4BRMAIC Y bo—
VEE THEEL, BHEBRIERLRL. IERR, B FEIT
BEBALERIIP P ERAFBETLIZEZHREL T,
T/, FHoOLKEIHCHASREEC X ) AMED 60~ 120
mmHg D#EPHT, ZIT—ZBIRFEND LW HEHD 59,
MEORET 2HEE, F5LA-FHOBAB A Z &
2, HHMAOE CHEHBREIHVAL/EL LN,

SHIZEFILEES, [-BH =3 OX512FF#%60%
PH0BRBICHL LT T TMHEOEREREIL VL DA
HHLA L2LI-BEGE, 4BE&8L Td ks =z b
O— L ED 0% EF1RE, SCEPs, CMAPs DRIES 1£7-11,
FRBEL RN,

THIZEF|ILAEE, I-AB =3 L3I, BEOL
BEEDICMBFEARA LT, E5H1, 2Bz o
—VEDS0% LT &2 Y, EFIEBIIZREAN T/ SCEPs,
CMAPs DIRIBEL WA L, REBNEZELL. 20 hb,
I-ABRTRFMOELS AR TLVIREEIC T TES| S
BT, BIUKRECKHEY, FHBEIBEESIALEZZ L.
Jarzem 691k, BHICESZ MR BE, BUMRNENSLAL,
TUN— MRV MEBRBEBORKBIIZZEHEL TS, T/,
Fujimaki & % Kato & "3 E B 55 BIIR % &4k L 7= AlRe 2 0 3
BEERETV, SHEBREZERL B 6HME T CHMEMRE

BRBA LoD, BEBENEZELALHELL. 4, 20K
RzERMIZLoC, BCHAEREIHRELZEZEEL TWA.
R THEMES L ->T, BHRNEOLRE T XL, 4
FHMEZDO S OOEHCHEBENSEE SR, FHOTI R
TELRL otz &R

SHIZES|HEMTRCLAEE, I—BE =7 DL
BHMARBIFEIEE»S2 PO - VEDS0% % TE Y,
EfR 4RI ZICIIMKIE S CEEST, FHEHEETOEN
THEIN/. F7/, SCEPs, CMAPs ®iRiEIZ, 20mm,
22mm, 24m#% WY 2 LFEFIHESRVIZERAMICELRT S
NN TSN (AN

EER2TIE, YOREOET|IERC, WENZHEREEFRE
H4 502 BE L7, Nakagawa & DI3f#e s Mk EEEER
LT, KEREEHRL2AHEE LR CREREBIRL B
&, CMAPsiZo > PO — L L ARVIZEBETZ EREL T2,
RERTIE, 19EICESINEELHEEL, ERERENICES
NBFERVMABEDZEEZIT VL S IC L, 5| EEig,
EEITEFEEMAHET 5 20mm, 24mm & 28mm IZFE L
7o, 20mmZES RS, EFIEHIIERIOLI-B, I-A¥
YT 5, B *BBRTVMI4BBEECIERMLKRY
SCEPs, CMAPs D iRIGEix OmmZES |[#L il CHEE*ED
T, BEOBE SRR/ 24mmEFIHE, F5IHEMIER
1OT —BEICHAET B4, B EHBRTL L, 4RHKICE
FMLHIZOmm #EF [ B EofEF Tl 7-. SCEPs, CMAPs
DOiRIEIX, BEBMNLREST, BEoBE RELn: T4,
28mmZES BT, FRMTIZ4BRZICO mmES BRIV A
BT FTHY, SCEPs, CMAPs DIRIGIZiEE L, #%iK
DEE LHE L.

INFETH, BEL OFMEF LRI SNIVD-B - 25
S BRBEEEORRE, MEESCNRBENERTH
HLEHEESN TS, Dolan 5PIIEFIZ L A BB EIL
FHEBEMLFREATHS &L, ERAPIIEMHETNC X A 8ME
BEORBETIE, MEREOHMBENENEIEEACHFELLY
ELTw3, AEBRTYH, HFHBEEES 18mm M EoEkEE
FICHIEL, 20mmOES|TiE, 19BTHRETLITESRE
BEIEI L2V, ESL2BELLSEE, MKEEIIIIE
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The effects of spinal cord distraction on spinal cord function and spinal cord blood flow in a dog model Masahito
Kawaguchi, Department of Orthopaedic Surgery, Graduate School of Medicine, Restorative Medicine of Musculoskeletal
System, Kanazawa University, Kanazawa 920-8640 Juzen Med. Soc., 118, 137 — 143 (2009)
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Abstract

We explored the disruption of spinal cord function after various degrees of spinal cord distraction. Experiments were
conducted in 30 beagles. We prepared 4- hour continuous and one- minute models of distraction at the L1-2 level, and
measured spinal cord blood flow, SCEPs, and CMAPs for 4 hours after distraction. Neurological deficit was confirmed using
a wake-up test after experiments. In models of continuous distraction less than 16mm, normal spinal cord function was
retained for 4 hours after distraction; however, continuous distraction of 18mm caused ischemic spinal cord dysfunction in 2
out of 3 dogs. In the 24mm continuous distraction model, severe spinal cord ischemia occurred immediately after the onset of
distraction, and amplitudes of SCEPs and CMAPs decreased to 0% of controls within 10 minutes. However, in the 20mm
continuous distraction model, spinal cord blood flow decreased slowly after distraction, and it took 1~2 hours for amplitudes
of SCEPs and CMAPs to become abnormal. These results suggested that high degrees of spinal distraction caused a rapid
impairment of spinal cord function due to severe decrease in the spinal cord blood flow. In the 20mm and 24mm one-minute
distraction models, the amplitudes of SCEPs and CMAPs and the spinal cord function were maintained as normal 4 hours after
distraction, but in the 28mm one-minute distraction model, the amplitudes of SCEPs and CMAPs and the spinal cord function
had not recovered by 4hours. We hypothesize that the spinal cord dysfunction might be caused not only by spinal cord
ischemia but also by mechanical rupture of neuron in the 28mm distraction models.



