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D7z BHETEIRES T pH 4.1 TB $efuc TEE
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o7z, MEEHTE TR, BT O I R bR,
BRI BN CHBIIRORT AR DS A 5 h, C3~CT7
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10 1 23. 8% TR P W B HY/ VB LB
Bant, Lyl, BEEPEGHO L S RBL L
e Bl HHEHCELBLRBRES Lo
Tes



— 854 — ®

BIEHEANO B EA L L, 4 2 ABRDD DT
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14 % B (0 16) A o iBbE 2Ry, B
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ERRAEICE LAY, BB O 5 I I3 Bt s
enthesis IFEIZ A S 17z & 5 a3 0040 28
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BEETIZOTRRTOMEEZONE LD TR
Tz, F72 25 wHRIICBBIEN LTS & R
BBz 3B LE S EHEIc R s h, —ERERE N
7o BALRDOHERITIERTH % I @EBREEE D
EERT b O RSN, BEERRE L L Ciis
JEESEHE NS L3Ik o7,

KIS 1F X #1197 OPLL ER O £ HFHE O
B oS8R, BEH, EREIE L b CRPEEIC
B CREGM RS T 2 EERE T 2ERERL
o, A, IREE OPLL Th % 43, C4~C5 DEF
MRS TRMEREAIC B W TEROIEFLE I TE
L, IO TIE L LB REMIEOREE 2 4 -
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B o 0B 7o PRERS TR ERL, WL
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R b & b _EAIOBIBEHAE (C2~C3/4) 2
pH 4.1 TB 3tt CEEREE D Byt 2 /8 3 ¥ IEE DS
BEIND D, REBERICIIHER 282 T < 8
T 5 ECE IR D RIENSERD & Tz, C2, C3 MRS
\Z13 papilary type \ZAH¥4 3 2 SRS 2 BUIVEAE
bH 6N, BEFEELE O AR A O 2
ZZIER, b5k C2~C3/4 BT DI e
R DT HEE SN D, C4/5 BILOHIHILE
W b, B LEIBRIR AR % S U 7o e ERAE R R
TiriuhtBEbhi:,

C4/5 LTI ELE & R O BATER I B
2 7z enthesis DL KIC & % BiliG B~ DB
iRk, C2~C3/4 B TIREIH N TDIRMERE
RO % FR & U7 BLRTECRAE & U C O
EEOMHBHEEO—IHEREL TS bDLEESH
72,

2. EEREMICEITHEEHHEL

Zucker fatty rat OEFERH CIXHEERT ST OB
FEDSHIL - 7208, BRI B EEEC b RUIVEE
EBBEEN, TOFRIEERE & OBLEb %
VW, RETIVIIHEREDO—D LT, 1 ¥R

EAR BB UE O BLYTHR R B3 2 B AR SR
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YRR T WS IR R, MHEEORER
Ty, & NER, PIEARAFSEIERE CSEL
THEEEELTCWS, IhWEFECESET250T
BEOENFIERTE RV, FHIHE{LFRRD
EREHLEEMI TS b D EHEINT:,

B L BEEE T, BEEERREE LT
enthesis T 5 TOWEMILOEIE = £ & L 72
hyperplasia (2 {5 S IEENFIEL, HEME L 728K
EHfuEE coEE KRR E, BEm e
3 EWNEREBE B2 ERE LIBERBEI 2 b0
LHE s N, FHEE LR ORI enthesis 23K &
RIBERFEObD EEZ SN,

Niepel®, Cooper &9 2345 L 72 & 3 1Z, enthesis
VIERER R & AR OB & v O IR AR T T
A MVADREBEMb2EALTH Y, 2Bk
interface Zff < HEN 2 32T D EFEbN LD, X
NUADHRIBERZBZ 2 EEENBIY, Hilx
BRESEE S N, B L RIS E <,
metaplasia DFLZ D LT WIE{L & TN T 5,
Buckwalter 7 (% enthesis @ &&= %2 K19 O
< a), b) 200 type KA L7, Zucker fatty
rat OFFEEIE TI3, EOHHE O enthesis & a) DT
ERRICIT L, FRBARAIR 2 A KALRTR SRR L 72
73, PRAEEDE T ARHEE B G KA B O FEE
L, AKIGETIR S & £ VBB T2 < ) I u
BEEERLI,

% 72 enthesis T ICFET 2 HER ML O BIRE
22w TlE, Hirsh &% 3 B(LORES %R - 72l
DO EREME 2 R L, Fran ¢ ois? \3#E FFMI 1T
T ABE B R o ToilE & 2 7, AR AR
0 enthesis FTFE TRIFF Y EATiE W KR L IE5E
TR Bk, BEOMES M S HiuE
ROCRZERMIEOMS M EES NS, LrL, T
3 enthesis X BFREE R - 28I TH D, £
F1E T % #iflA13 enthesis DIEMAL & & b I FERERY,
BERERICIEHIfE~BEAT T 2882 BT 5 b D LHE
Zohd, WEMEOMEIEL, EREREOIKE
ok L, @RI E Z 5 L WP IR
AR T 5 b0 HE ST, BIEHIH enthesis
CHZEINAMIE, K15 TRU L S, BREE
BN 1 LEER R U 72 AR T d 2 3R O TS 1 =
R, OGS & SRR Z > Tz,
F 7z, T OMREOBETE L 7 ERAT W R AE D BT
HERENBZEI N L EL S, WEMIEAEITT 568
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Pathohistological Features of the Early Stages in the Ossification
of Spinal Ligaments based on Autopsy Cases

and Experimental Animal Models

Ryo HIKONE

Department of Orthopaedic Surgery, Tokyo Medical College
(Director : Prof. Yukio MIURA)

The Japanese Ministry of Public Health and Welfare designated the ossification of the posterior
longitudinal ligament as a specific intractable disease because of the resultan severe paralysis of the spinal
cord and also because of its high incidence in Japan. The etiology of this intractable disease, however,
has not been elucidated.

The author made a pathohistological study of the conditions of spinal ligaments in the preceding, early
and progressive stages of ossification. The materials studied included specimens of ossification of
posterior longitudinal ligament autopsied in our department and Zucker fatty rats which were used as
experimental animal models to examine the ossification of spinal ligaments.

The clinical course of the ossification of spinal ligaments suggested that ligamental thickening is the
preceding condition of ossification. In the thickened ligaments, ectopic proliferation of cells with the
functional and morphological characteristics of chondrocytes was recognized. This early pathological
condition may have a close relationship with enthesis of spinal ligaments. The cells which are usually
present in enthesis take the form of chondrocytes and a fibrocartilage layer spreads over the ligament.
These phenomena promote the widespread proliferation of chondrocytes and formation of fibrocartilage
tissues in the spinal ligament that may result in thickening of the ligament. In enthesis of spinal ligaments,
the formation of fibrocartilage tissues and the form of ossification may be related to differences in the
forms of attachment, the types of component fiber, the spread of fibrocartilage layer over ligament, the
effects of stress, etc. The manifestation of the ossification of spinal ligaments is based on degenerative
physiological changes. However, in clinically problematic cases of hyperostotic ossification of spinal
ligaments, the involvement of factors which promote the excessive proliferation of chondrocytes around
the site of enthesis and the ossification mechanism of fibrocartilage tissues formed in ligaments is
suggested. In order to clarify the pathogenesis of the ossification of spinal ligaments, we have to face the
important task of elucidating local and general factors of ligamental ossification including growth factors,
hormones, and other aspects.

{Key words> Ossification of Spinal Ligaments, Zucker Fatty Rat, Early Stages of Ossification, Thickening of
Spinal Ligaments, Enthesis.
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