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Experimental Study on Radiation Myelopathy
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Experimental radiation myelopathy was carried out useing rats. This studies were done refering

the effect to skin, the body weight, the status of the paralysis and the capillary densities of the cervical

cords.

The quadriplegia was seen on the animals which were irradiated over 4000 rad. The vacuoal

degeneration was observed on the cervical cords which were irradiated over 4000 rad. The capillary

densities of gray matter and white matter decreased finally in proportions to the irradiation dose.

The vacuoal degeneration was recognized on the cervical cord in which the capillary density decreased

to under 70 per cent of normal density.

Decrease of the capillary density is seemed to be the one of the cause of the paralysis.
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Fig. 1 The experimental set-up for locally irrad-
iation of spinal cord.
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Fig. 2 The indian ink was injected through the
right ventricle of heart for angiography.
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Fig. 3 The photomicroangiograph of spinal cord
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Fig. 4 The time courses of increasing body wei-
ght, of incidence of epilation, dermatitis, unusual
movements of nind limles and limles and forel-
imbs after irradiation of x-rays.

ORI X B b o LB, BIEOM S
Ty rEMCL, ANTREZ KIS ETO
B & KRN T o SREE) O BT b HETE L
(Fig. 5).

2,000rad LA o> FRAHHR I Cud B B Uie
otz 4,000~8,000rad oW SER T B
B BB, & TR ISR D% b o



3 Fi544FE 9 H25H

BEWEBNCH - e LT OEIETHD, Sh
LOORRETH 5. WM HAMITIEL T
ORI 24X fed o 1o (Fig. da~c), 10,000
rad o FERGHRE T X BRI X30E T H - 1
(Fig. 4d). %7:10,000rad % 5 43%| L 5 58124y
TS U C A e PRIBIT 35 B o S > 540
HTHh -1 (Fig. de). BEEio MBI TS
LD TN, Bl & B TR O R 5
LOhH o7, H1H8,000rad o JREHGEE TIE S
< fid B B HEBIR I F < fe b, 10,000
rad o AGHRE TR O 2203200 £ 7D,
10,000rad 5 ZrEIfESHClLE, £ OEX30H 70w
o (Fig. 4 c~e). BEEEORRE O B 6 FRIED
BET 2 ToHVEIC—EL b FEROEMRT
BN B o 7 (Fig. 4 d, o). o FREH 1
T BIC o T TR AL R, 2R HIE
RIS B o T DD T2 b DI ASREDRIA &
Bbhn., FTHITKMEREBETIC L2 2RWb
DEEZLD.

Fig. 5 The picture shows flaccid paralysis of the
hind limbs appeared after 10,000rad single

irradiation.
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injections of H.E. and indian ink (100). Normal
capillary density in the gray matter and white
matter was seen.

Fig. 7 Cervical cord of two weeks after 6,000rad
irradiation (<40). Small hemorage, dilatation,
tortuosity and stenosis of the capillary were seen
on the picture.

Fig. 8 Tiradiated cervical cord, nine weeks after
10,000rad  irradiation (x40). Many small he-
morages, disappearans of capillaries and vacuoral
degeneration were remarkably seen in the cord.

Fig. 6 Photomicroangiograph of spinal cord by
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Fig. 9 The enlarged picture of Fig. 8 (x100).
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Fig. 10 Calculated ratio of vascular density in
the irradiated cervical cord.
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Fig. 11 Relation between vacuolar degeneration
and vascular density.

v, # ==

AR E S R s ST s BlE
TAVEA S PR LT B Do, % < OffFRHR
HERABRHYY. Fx b BEI0ERIC 3FIOE
IRBIA B Lic.  HORR T AE vk BRI ik 4
20 Type W pH ShTwbh, flixDREHE
EIRTWBH?Y, ZoHn Type I, Filebb
paraplegia # %\ % quadriplegia #7573 4 O DL
R E UTREREO mAT 3 5 oo g x
»THF 5 infarction I D E Ex LT
WA, R, B X5 BRI,
VN K DR T DR A 2 B &, BEGHER



WB 544 9 A 258

B, BRI, RESORAES  oEMERYR
I & TEB. 2T, ZOERCEWT
133 & LTHFRERB/MERROZE(E & 35 LUK
HEoORELFHOREREADOTLEBE L.

TERBH X 5 A LSBT ER LYico
WIS OBV B D, BEEO BT HED
ERIRTWS. SEHOERCIIIEMRCEREY
DHFICRF LT OWAFSBEELFECTH e
2, WEO BEE: T3 M, 5, BEEUA O
H, WiE HBEREATLES. ZZTHEOE
BRick&iioT, AEeH LToORMY TS
DEIPTTE s B O FRE & 52 Fe 3 ETE O P &
DIDIT FEFHERATS T BHE T5c&cL
fo. o TRIE D FH L BEREO R ELZ
FaHClhoTLEaT. LORKBE, AfH0ER
B L, RBOETE 2L RERRHTO
[EENSDEEO S < hEER Ui hidlis s i
hote, Lnl, $EOERTEBHEETNE W
2, B, BiEe &R k58 ixg < ot
£ —F LT,

FEEI ORI ISIRE & 6] LTy,
RERF OIDh, EHHPEOI D, FREIC
LB HONNE- &) LcERi20 bR
e, L L, KEEE CUIRREL G < BT L
Rt F a0 cE L 5 FERIEMEC X5 b0 L
Ezbhs.

FRELLAREEE O REHRE CIRTER & b iiER
Ric, KRBT EEI»OITESLVOW, K
FHfE EREORBL L OBREY &5 L, SEIDSE
B Ci34,000rad B Fo> FREHGE T BRI AR bR
oy, BERTIIIEC b E FEOREOR S
B, Fio, WIS BT5% X 5ic NSD %
PR LTRHWAEIATRETH 5 7 bIE,
FRIRO & o SR OBItR A —Tofb 3% & L2t
fXs. bieiic, 2, 30IFEINDN o,
TR~T &% E NSD L+ LTl,150rad~1,850rad
EIFRECEMNIE. LrL, 2hbDoWTFhbjj
BOBHIREC LB DD LD AR THS.
CDEDFED 1 D3 OBHEFOkE X L3
HO"0LEL TIWTHS D,

1005—-(89)

R T2 TR ER O E T, BED
H B . glial cell, oligodendroglial cell o
Bbic EN, B, FECEbh, mEL >
SIfil, MHISZHRD LT SO, SE0HE
BT 3oV % ZefaZE e S AE T B /N I A 3R b T
RLZIL—FHLT5.

Bz S EIOERIC B\ T, MAEFOTR O E
COWTHHEH COMEREFR, 2hbo
Z BT A UCHR L, BRI bR
MEhT\w3 X3V BRECPLLH Bdbh
fo. MEFBEXKABEELABEECHTTRDS L,
EEFHC S WTKREOMEREIXBE D
TR0 R 03, TREHER O I EBEE DR
THEECORIFTFLHLATED, ©2HED
MEBEOETHARVEETH- e, [REE DM
WHEIE - C &R REE O BEEO 10w
BHD12EHFLBZ L LTARETHEZD, KEE
CHHWELR DS LR SBMEDVL LS RS,
S EOEBRIT I\ T b KEVE OB LI B2
2, ThiZEEOBELOBELHBE LD boRH
BROBECRD LTS, MAFHE O &
ZEfAZE DS L ICiTiE - 2 D LEBIRAB D,
ZERZE D SN EHEE OBREL TR T 5 &%
x% &, MEHELREORE L ORcBIREK
T A,

RSB MEEE »70% L0 ETFT5 & KA
% BE LI EZREER BHoha &, K
Lo B & 22faE ko HE & 3\ Th $4,000rad
Dl EORBSSRED L EILHhbhb o L s &8
5 &, MEFEENEFEROTOZLT IS & RE
DB 5 L B2 5. ¥R MEEBE OB &R
O tHBL ORI BIER TR DA D3 561T L
T, G o CHEHRE OWA I REO TR b 18
5.

& EIDORER 35\ TR BRI X 5 184 Fe ik
AR AP R/

V. £ & &

4,000rad L) o> FRAHIRE Tk iR & &Rk
O HBLA B,

4,000rad Ll o> fREHRE C13 BEEAL O BHE



1006—(90)

BEACaEtE i &,

REE 3 X O EVE T MEHE B A 1@
SO LTET L,

MAEREEMT0% T Tl 2 s b3 7E Lic.

MEEEOWPEREO—BRTHS. ZDC
Edb, FHRN, 5501, Thi s b #uh
MmAFOBIREE S BAHREIED 1 ERTH A
5 LHETE Lic.

C oW ERES o EARE, PR, HiRGE
Rl k2 THEThI L.

MEEHSFCoWTI BHERSBEE © & #Rw
el EE L, FlHAREE OB weEERL
to. MR EHGEL . EREBHoFTHEL T
iR T R Elhe o L .

W
1) Maier, J.G., Perry, R.H., Saylor, W. and
Sulak, M.H.: Radiation myelitis of dorsolum-
bar spinal cord. Radiology, 93: 153—160,
1969
2) BE M ESRERC s s EWERo B
FERICEE ¢ HER, HrIvFo iH
(D) #Hiio WEHR. & o BK, 21: 553—
559, 1975
Ahlborm, H.: Results of radiotherapy of
hypopharyngeal cancer at radiumhemmet,
Stockholm 1930 to 1939. Acta Radiol., 22:
155—171, 1941
'4) fEFIFER : Radiation myelopathy o 2 #]#
—toFBHKETOWTO FEE—. MBS,
15+ 619—639, 1971
5) & FEEEME, WEBIETY, WHEEER : Radiation
myelopathy o SEEREITFZE (1). HHEFESEE,

3

—

6) I

7

8

9

10

11

12,

13

14

15

16

)

)
)

)

—

)

BAREZERRESEE H9E s

23+ 594—596, 1976

e, BB &, frepog-—-, MARE K
HEFHLE ZErohd SEMA. ERES®,
15: 758—763, 1972

SeTFREEE, MEET, WEER, BEF W
Xk o Bl e RoE R, Mok, 21 ¢
480-—485, 1975

Rubin, P. and Casarett, G.W.: Clinical
Radiation Pathology. Vol. 1, pp. 62—119,
1968, W.B. Saunders Company, Philadelphia.
BE O : W BE—ER 2 PO L
T—. FERBUME, 151 717--726, 1970
Bradley, W.G., Fewings, J.D., Cumming,
W.J.K., Harrison, R.M. and Faulds, A.].:
Delayed myeloradiculopathy produced by
spinal X-irradiation in the rat. Journal of the
Neurological Sciences, 31: 63—82, 1977
Locksmith, J.P. and Powers, W.E.: Per-
manent radiation myelopathy. Am. J. Roent-
genol., 102: 916--926, 1968

NFEEERL, NI EEE, FT O MU B
gem 141, Be&H#E, 16: 965—969, 1964
Werity, C.L.:  Tissue tolerance: Central
nervous system. Radiology, 91: 1221--1925,
1968

WwE 8, I IE, #&#H =F : Radiation. B
AERR, 28: 510—518, 1970

TEREES, T 4, W@ArEER @ Radiation
myelopathpy o 1 #lél. EEPRAIFEZE, 11:
120, 1971

Godwin-Austen, R.B., Howell, D.A. and
Worthington, D.S.: A combined -clinico-
pathological and radiological study of radia-
tion myelopathy. Proceedings of the British
Institute of Radiology, 48: 608—609, 1975




