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An Experimental Study on Hypertrophy of the Femoral Head by the Intra-articular
Injection of Foreign Substance in the Infantile Rabbits. Takao Nagaji, Department of
Orthopedic Surgery, (Director: Prof. S. Nomura) School of Medicine, Kanazawa Uni-

versity.
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£t 51 ® Berenyi'® HEIE LTV B, FFMAK
BEEEOEEEEET 5 5, KEEEEERD
RAECKLTOALPOREBEELA 2P LABVE
Ei NEFRRMEICFhEEAT 3 ERET 7.
S die ESCERL, ABEEE, BB,
ROV v b BB AT FRIERSENIC bREL,
R B OB s KREREEAOEREFHEL
fo.
HER U H &

1, EBRME :£% 2~ 4B TOKE 120 ~
300 g DEIELERE 50 P AR L.

9. ERAE: z—7F VBT C, WERRARMN
A L DM EL, | RTRARE s vy B
Be /3 oo n) OEBREKEER (30%, I#T
RHTRD 2 # % % 2 h 2 hBEHarsEEd 25T
(#0.2nl) EATSH. EAE, FEEEESL,
Btk THROBHLEHEF L. ik 1 BECE
BREMAEERL, Mik6 B TREL, XBRE, &

A (B)

Fig. 1. Method of X-ray radiation.

:(l[_:?

BEES, KBEBHE, FAB0HMET - 1%, 10% &
k=Y viccEE, EDTA-formol BIKiEIC T
KU, »*3 7 4« vAEO L, UFEREERLL. £
o%YF i HE g, safranin-O % #, toluidin-
blue i i3 & L, WEMABFHRECHELL. X
#1%%12 Kodak X-Omat M film (BRI F7 « v L)

A, 35KV,50mA, 3sec, BAHIZALE (Fig. 1) odng
T 7. WIBAETANC I 1/20mm £ TRAPE T & 2&IR
s &=z, TE2T Ph 213, D823 P4 17 o
BHEAZOXWLE SERAEL , 2 OFEHHEE L -1,
Bo 2P EE.AE ASaE s LTRYHL,
HBEARRICH L O TRIERETH » 7o SRIE
BLoBERAREXRUCEOBMEEZRD L

(Fig. 2). i, ARBEEEMREL L.

5% i
1. I8 (BEBIIRIULEAR
1) ERREE

i) KREEBH

© (D)

A) Rabbit anesthetized and secured, lying on its back
B) Femur placed on a horizontal plane and supportedly fixed at three points-two projections of
the posterior portion of medial and external condyle and one projection located at the rearest

position of the great trochanters

C) Condyle fixed with clay in such a manner that the neck axis of the femur runs parallel with

the horizontal plane

D) Lumbar vertebrae fixed with clay in such a manner that both the anterior sides of the ace-
tabular roofs run parallel with the horizontal plane
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pERFIETRNIE 21 SPICiT » 72 (Table 1) . IERDIEE
24551, FRAIEHOMEHExSSOBKEN
BEoE CETHRL, 100 %L 2 8E % BRI K 1L s
HEBEET S &, 20041 20 58 ( 95%) i< 100 Ll Lok
@ERLE. —RESHICKBEEHIEREET S
0, T HIAbER 120 LLEE 1231 (57%) T&
st KEBEBHREREMEZ2EBL VRS, EXER
T TE 4~ BBV TEROBESKROKE
GHEETRIEROEESDELEAHEELS 5N
1.
BHRFLEA B A, BEMERENE (FHifilo
HEEEMOMBOEZEBRMOBETHRL, 100 £ L
REE) LBEOS S oMNE (FiNfMogHo& s

Fig. 2. Method of naked-eye measurement
Operation Control

LMo EIEOSE s DEERMOES S THRL 10045L
foBRfE) R VWTHE~NTA B & (Fig 3), BEMRE
MELFSOEMBE O EOH (EMSBLULE), T1
HDEBHERTEAEZERT 26D 3FTHY, HT
PlLciBic. B 11 EERZICBRL TW.
BEEI el ik 2 BLIR L HENTHZEo BB BE
2R, EEOREIEHEERORE L 3IZHEEEE
LTwichs, BRMGBHRER VL, EREH
BEONBEHR RO RN EERTH, Bi
Boias -t ik, RRMICMETESOENOEEZ
BN LB dn - 2.
REEBHRONRGHR 1 BTRRMEEKT, &
BEABEZEL, ik 28, JBATRRERL, BE%

A The horizontal diameter of the head of the femur
B The vertical diameter of the head of the femur

D' The width of the outer periphery of the cartilaginous acetabular roof
E The horizontal diameter of the cavity of the acetabular roof

side side
A
B
C (o4 The hight of the head of the femur
D
E
F

The hypertrophy index of the head of the femur:

The hypertrophy rate of the head or the femur:

A'XB'XC'
AXBXC-A'XB'XC’

F The vertical diameter of the cavity of the acetabular roof

A XB XC % 100

A'XB'XC X 100

The increasing rate of the vertical diameter of the head of the femur:]');;—],3 X 100

The increasing rate of the height of the head of the femur:%?— X 100

+
The increasing rate of the cavity of the acetabular roof: E

F)-E'+F")

o X 100

The thickening rate of the outer periphery of the cartilaginous acetabular roof: DD X 100

DI
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BLTWS. Hik 4 BARREECTOREMNMA
D, MEmO BHEKTHEIZME TH - £ (Photos
1.2).

i) HE

FIZEShig | BTRBAILBRERILIKELZEL,
Wik 2 BRI T REAEEANSHER—KLT, H
EREOLEALBbE 2BICHHIICERENRL, 20
EEEERBEAOEBE A L, BHEEAR 2
¥t (Photo 4).

FIZEMNEE MR 1 BTREAERD TV, 2:8E
BTRAZEKESTESEET, RRERL, KEEE
FEADEESKE VWIEZ ORE M MD - 2 (Photo
3). '

i‘é

FHEOFOKRBHERAE (F5bb AOREEIiEY
458 DROBKENEMELORITT S & (Table
2), HHOKREHAFEVREOMALED, ROR;R
8 ~ 133% T, 50% LA Lid 21 #1341 (61.9%) T&
n, Tho0bORBEHERELRK 120 M EoRIEE
KEES b0 12 e  BHEERUER118.2 22T 2
#ITdH - 7z (Tables 1,2 ) . BHRIEK L EBHEFIE DIF
DK E OB ISERE 5% (e =0.06) T r = 0.863
22 AR ERD .

FZEAEO R AR (GEA-BAD. 2 CGERl -
s B &, BRI 16 P K28, HR® 5%
PLER 1239 (57%), #2319 iR E2E D, K
2R 5% P ki3 15 (71.4%) <389, (B +#EHR) x

Table 1. Measured values of femur heads in suxgical talc-injected groups

Horizontal diameter Vertical diameter Height Femur head
Time after of femur head of femur head of femur head hypertrophy
Rabbit No. | operation | Control | Operation | Control |Operation | Control Operation index
(weeks) side side side side side side alxb’Xc' % 100
a a b b ¢ c axuxe
C1 L w 5.4(mm) | 5.4(mm) 5.70(mm) 5.75(mm) | 4.6(mm) | 4.4(mm) 96.4
C-1w 6.3 6.4 6.4 6.6 6.1 6.2 106.6
C-2 5.75 6.2 5.6 6.0 5.2 5.45 121.1
C-22 2w 5.5 5.6 5.5 5.7 4.45 5.2 120.3
c31 5.9 6.3 5.7 6.3 5.6 5.4 113.8
C-3 6.5 6.8 6.25 6.6 5.4 5.7 116.6
c13 - 6.2 7.0 6.0 6.1 51 5.4 1215
C-20 6.0 5.85 6.2 6.5 4.8 5.8 1235
C-5 6.4 6.4 5.95 6.0 5.2 5.65 109.6
C-4W 6.9 1.6 6.4 7.0 6.4 7.0 131.2
C-29 4w 7.3 7.9 7.0 7.8 6.7 7.4 133.3
C-30 6.6 7.2 6.2 6.5 5.4 6.6 139.8
C-12 6.6 7.2 6.55 6.45 5.4 6.5 129.3
C-24 7.8 8.6 7.45 8.6 6.55 7.4 148.8
C-25 7.0 7.8 6.4 7.4 5.8 6.0 133.3
C10 SW 7.55 8.0 7.2 7.2 6.8 7.1 110.7
C-5wW 7.2 7.6 6.8 "~ 7.0 7.0 7.0 108.6
Cc21 74 8.1 7.2 7.9 6.4 7.0 131.3
C-23 14 8.1 7.0 7.4 6.5 7.1 126.4
c11 oW 7.2 8.0 1.5 74 | 62 6.6 116.7
C-6W 7.9 8.5 7.5 7.4 7.5 8.35 118.2




The increasing rate of the height of the head

of the femur

R RBRBME A~ O RYE A L 5 KBREEEEROBE
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The increasing rate of the vertical diameter
of the head of the femur

]

Fig. 3. The increasing rates of both the vertical
diameter and the height of the head of the femur
found in the surgical talc-injected groups.

The hypertronhy rate of the head of the femur
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The increasing rate of the cavity of the acetabular zoof

Fig. 4. The relation of the hypertrophy of the
head of the femur and the cavity of the ace-
tabular roof found shown in the surgical talc-
injected groups.

Table 2. Measured values of acetabular roofs in surgical talc-injected groups

Width of outer perifery Acetabular roof cavity
Rabbit Time after cefaginons acutabula'r mof Vertical di Hori Ldiameter Enlargement rate
No. | operation | Operated Co_ntml Thickening Operated | Contro! |Operated | Control :
(weeks) | side | side | side | side | side | side |(BHF)-(E4F), o0
D D [Tpr X100 g E F F EE

C-1 L w 1.0(mm) | 1.0(mm) 0 % | 5.8(mm)|5.8(mm)|6.0(mm)|6.0(mm) 0 %
C-1w 0.9 0.8 12.5% 7.8 6.8 7.8 7.0 130 %
C2 1.4 0.8 75.0% 6.7 6.1 6.8 6.1 10.7 %
Cc22 2w 2.0 1.2 66.6% 6.85 6.0 6.6 6.2 10.25%
C-31 1.1 11 0% 6.1 6.0 6.5 6.45 04 %
C3 1.2 1.0 20 % 7.5 7.3 7.1 6.8 35 %
C-13 sw 1.6 1.0 60 % 7.2 6.4 75 6.8 114 %
Cc-20 1.5 0.9 67 % 6.8 6.0 7.6 6.9 11.6 %
C5 1.0 1.0 0% 6.0 5.9 6.1 6.1 08 %
C4w 1.5 0.8 87 % 7.5 7.0 8.0 6.8 123 %
Cc-29 4w 3.0 1.3 131 % 8.4 7.2 8.6 7.3 17.2 %
C-30 1.8 1.0 80 % 7.6 6.6 7.6 6.9 126 %
C-12 1.7 1.0 70 % 7.6 6.9 72 7.2 50 %
C-24 2.2 1.0 120 % 8.9 78 9.0 7.8 147 %
C-25 sw 2.8 1.2 133 % 8.6 7.1 8.3 15 158 %
C-10 1.5 1.2 25 % 8.2 8.0 8.6 8.2 37 %
C-5W 1.5 11 36 % 7.6 712 8.2 8.0 39 %
c-21 2.7 1.3 107 % 8.8 8.0 8.7 7.8 108 %
C-23 6w 2.3 1.3 77 % 8.0 7.6 8.6 8.0 6.4 %
C-11 1.4 1.3 8 % 8.0 8.0 8.0 8.0 0 %
C-6W 1.8 1.2 50 % 9.0 8.2 74 74 51 %
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172 T3 14 1 (66.7%) ic 5% PLEDIEKREED 5.
SO 4 PEBEEAMUER 120 L2295 12
BB ARIER 116611822252 TH» 12
(Tables 1,2). KEEB-BHIEA L AEAEOERL @
Blicid r = 0.728 iEBEAMIERE (Fig. 4), BEREL
FHRUBHABOBOEAL OB r =0.702 D
MR E E N ENBBRE % (@ =0.05) THEDK.
PlE& b, KEBEBEBEAREEAENRE, FHEED
EoREOEAE O 3 ERBERER D .

Fig. 5. Method of roentgenography measure-
ment
(): Photograph taken by Method B of Fig. 1.
(ii): Photograph taken by Method C of Fig. 1.

A & C: The distance between the utmost exterior
and the utmost interior of the osseous
head of the femur on the epiphyseal line
of the femur.

B: The line drawn vertically to the median of
Line A from the edge of the osseous head
of the femur.

D: The distance between the edge of osseous
head and the edge of cartilaginous head of
the femur on an extension of Line B.

Operation Control

side side

The vertical diameter of the
osseous head of the femur A A'
The height of the osseous
head of the femur ----------- B B’
The horizontal diameter of
the osseous head =----------- C c’
The thickness of the layer of
cartilaginous head --------- D D’
The hypertrophy index of the osseous head:

A XBXC

A'xB'xC' X 100

The hypertrophy index of the cartilaginous head:
(A+2D) X (B+D) X (C+2D) % 100
(A’+2D") X (B'+D") X (C'+2D")
The increasing rate of the layer of cartilaginous

7
head:—DI:),2 X 100

?ﬁ.

2) XBEMRR

Al KBEBREO XBEEE 2.5 ~ 3 Btk
LTEEBEEICHRY ., 20TEEEORAE Fiiflo
BEl—8 6% 1/20mm £ TRIEARERS » ¥ 2 TR, &
HiEEr 2T hOERTHRL, SRIEEL L RKELE
86, BHEHOBERERRUKREBOEINE LK
#= (Fig. 5). §TilliE 21 FhiciT - 4 (Table 3). B
IEA{LIEEL 90 ~ 110 2 RE #6110 ~ 120 2 BE o0
JEA, 120 LLEEEKRS D , REBOWBOHEINE - 5~
5% ZARZE, 5~ 10% 2BE DN, 10% 2l E%Ens
DERETSE, | BETRIKREBOMME 26t |
BB B H, WEHE, BHEHOERIEDI L,
2BBTIEHEHOIEKRIEMARED I VY, KEE
DIEH, BANCE L T 26.1 ~ 43.9% OHEMEED, 3
Flch 2 PlicRBHEFEXR, | AlcBEOKEREE
JEA %% 5 (Photos 5,6,7). 3 B8 4 Fid 3 4
KBEOBHEEEALZEY, 20MR 2 HlICKEET
FEA, | flcBEORBHEBIHIERZEDS. X, C
D3IFE 1T A~26.8%DHRBBORBOEMEAYD
3. B0 1 AREBHEHE, KELEBREXRUKER
DIEOHAEZED L (Photo 8). LEHTRHEHE
B, EHBTHIEAZ 4 Fl&fciBwn 20, REBEO
BRI 8.0 ~ 16.7% T, 2 FliciED NN, 2 Flic &
EOEDHEMEED 505, 2ABRKRU 3BHOIEDE
fl & v 2 0BEREY (Photo 9). 5 B# T 44
h 2 flicBHEEER, 2HAcBEOBHERE X %
E s, REBOEOHEING 1 HloHs Tiho 3Fik
RETHY, REVEEFEEXRE2H, BEOKELRS
FEE AR 1 FlicEs 5 (Photo 10 ). 6 BEE T 4 fip
I BB, KEHBHOEX,  flicBEOEKR
2EH 30, REBOBOMEME - 3.7~ 3.8% T,
4P & SRBEBOIBOHEINED SH» - 1. X, KEH
BHEEAEREIVFN L EHEFEERLERED b
{EETad 35 (Photo 11).

ZBEBELCT, REBOBMICILL TOEOEMO
BEE I~ ERTIEML, 4 AT EET. b~
BB IFIERVT2HNTETH S, BHER
BA AL VHEL, BETRIEXOBEMNK
%<, 58~ 6 BT 4B EREDEAD F
TEh, PLEKOBEMSEDT 2ERICH . KE
HEBEEAZKEBOEOHMEBIGET 5, 2 88
Ko HET 3. KEEBHEEXERSEEHEEEX
{LisfL VBV O 2~ 3BT, 4 AR TREARE,
S ~GEBETIREL LI2ERPBERDONE.

3)  HRFEMERR ‘

B gk B A R B & D E B ~ tangential zone,
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Table 3. Measured values of head of femur in surgical talc-injected groups (Roentgenography)

e N —
Vertical diameter of Height of osseous i‘;‘:ﬁ:‘s‘:“:::;? Thickness of Hyi ::x‘:xph;' “;de’; of Hypertrophy index of Increasing rate of

osseous head of femur head of femur r° cartilage layer s head o cartilaginous head of femur cartilage layer

Rabbit.| Weeks after femur fermur
No. | operation | Control | Operation| Control | Operation| Control | Operation | Control | Operation .
side side side side side sde | side side AXBXC 150 | ASZDIXBSDIX(CHD) 4 | BBy g
" A'XB'XC (A'+2D)X (B'+D")X (C'+2D") D'
A A B B [og c D D

31 ™ 4.67(mm) | 4.65(mm) | 1.78(mm)| 1.70(mm) | 4.3 (mm)| 4.3 (mm) | 0.44(mm) | 0.46(mm) 95.1 98.4 4.5%
ciw 4.96 4.98 1.84 1.80 4.15 4.25 0.46 0.52 100.8 100.8 13.0%
c2 4.82 5.00 1.96 193 4.98 5.02 0.41 0.59 103.0 124.5 43.9%
[377] 2w 4.63 4.62 181 1.90 442 440 0.44 0.60 104.3 124.0 36.4%
c3l 4.92 5.12 1.98 1.94 5.08 5.04 0.46 0.58 101.2 1148 26.1%
C3 5.34 546 214 2.25 5.13 5.27 0.46 0.54 1104 1.7 174%
c13 3w 5.26 5.36 2.28 2.36 5.54 5.84 0.46 058 1112 1227 26.1%
c20 5.03 5.26 214 241 5.14 4.91 0.41 052 1125 1235 26.8%
X 5.16 5.18 226 244 5.18 5.18 0.44 046 108.4 109.2 4.5%
CAW 5.72 6.15 241 267 5.76 6.15 0.48 0.56 1272 1316 16.7%
Cc29 W 6.08 6.72 312 344 6.26 6.84 0.50 0.54 133.2 132.1 8.0%
c30 5.46 5.74 3.02 354 5.38 5.98 0.50 0.54 137.0 1354 8.0%
12 5.50 543 2.53 3.05 553 6.00 0.50 0.55 129.1 1298 10.0%
C24 6.54 742 3.34 388 6.94 1.26 0.56 0.62 1379 1376 10.7%
C25 sw 572 6.38 2.96 3.18 5.72 6.42 0.56 0.56 1345 1284 0.0%
Cc10 6.24 6.28 2.85 3.06 6.74 6.93 0.56 0.57 111.1 110.2 1.8%
C5W 6.00 6.04 2,56 269 6.24 6.63 0.52 0.50 1124 108.6 -3.8%
c2t 6.52 7.15 2.87 3.12 6.52 1.23 0.54 0.56 1322 129.0 3.7%
c23 6w 6.21 6.52 3.06 342 6.63 119 0.54 0.52 1273 121.2 -3.1%
C11 6.84 6.82 3.08 3.20 6.56 71.24 0.52 0.52 1143 1123 0.0%
c6wW 6.91 6.91 3.29 391 127 7.36 0.52 0.54 1226 121.1 3.8%
transitional zone, radial zone, calcified zone i< Wiz - 1o, RO B O/ AR @ 28 5

S TEEL . H-E fBICTHI% BB TRERER
mRiET, REOHEE, RUMEEET2506R
¥ %, X, tangential zone ®—IB T 3L LB X
hy, REMEEEZERTRERREMREED, zo%K
RV vy HEBELTHESNS, 5501
tangential zone 7» 5 transitional zone I,y T —
MK BMBOERE A 5. 2 BE Tl tangential
zone %> & transitional zone (o R Ss8E KL D £ 1k
B, B2~ 3 HOREMIENSEKE DN
T~8ELVKZbDETHESNS. X, £kl
EEBOMCRKEmEELEY 2. 3 EHTE 28
HTREDLERBORHOSECLY, EEE2ET20F
BoOMIaEE @itk TE<< 85, 4 BEETR
tangential zone & 0~ 10 ¥, B§ici1 20 $@E
DHRBMIEOEREHA SN, LWbW 3 radial zone ®
LK, B cIEBOEAKERY 5 (Photo 12).
=%, HECBL T HREHL SER I TREME
DEEFEESLL. 20 bDIF 10 ~ 20 HEOHEIEL S5
5. S EROMMB R 4 BHE GEIEAKORREE S
565D bHBH, HAHEATIIHEEKEREOIEI B
BLagmEL T, RENELXRE & 3EE R %
RY.6BIC 3 &, HBENCEHEREELALR
LIREET 20, —BIRBEMBOEEE2/260
bH 3.

=, BELBLTRMERSEREICZRNAED S

BRashich, Z2oBRERER, BABIHELTM
B4 12 <, X, macrophage, foam cell & 3 W id
giant cell W &AM S8 » /2 (Photo 13 ).
4) HEBILENRR

Safranin-O fECHEMcB VW TRREB IR B
HEMEPETdH % 48, tangential zone (355 < | calcified
zone |4 7 < , tangential zone #» 5 transitional
zone BITEH P PBI BB IS, FRfllics VT
tangential zone Itk 1 ~ 4B cRBI LT

(Photo 14), 5~ 6 BE BV T s B4
3. X, 1 ~3BHcBOTREEROKBOEKE R
9 % tangential zone »» & transitional zone i3 3
WREMART . 4~ 5T 10 5ME, B 20 8
DREHIEOER =23 5280 transitional zone
5 radial zone 213 THEM FEA L BEEREEDL, P
PZLVAS, ZOREMBORERBO A TR
Eh, EEMAR CREMROEN LA TIRREN
FEV. BEBTIRELALBREECREHKLE L
fo. ZBEEL CORBREREBIEBHELZ L,
MiaOREHBRECIBE, ZORERIZEL, 20~ 30
HoB&RZTORKEORED L, ZOBLEFIIY
BEHENZ LW,

Toluidin-blue TR Bl B W T EHOKF
&3 metachromasia B2 29 2 B—H T34 <,
tangential zone %> & transitional zone O 1T ¥ &
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U calcified zone 3# <, T MmO EIHFH LV
metachromasia [BE%2 24 5. Filrfil (3 safranin-
O il o fcifefath & 13 & A C RO REBEHE
2L, HEcKBEHRBOREKEEETEIRETR
metachromasia (g 53 < ,20 ~ 30 EOKEMAD
#4227 5B T ldmetachromasiaic Z L Va8, £IK
AR @ & 13 metachromasia (& 4 A3 v (Photo
15).
PAS rfaTid, BREB I BIF R pLBlEEET
2h%, calcified zone TlRePHLOREEHEELEE L
(Photo 16). BfI& FHifll & g tatkobiR TG
EALEOREBHEERL /2.
2. U@ (BFdiFEAR)
1) HRNEE
i) KEEER
KEBEBFHEHEA{LIER 100 L2 2T HE
173 12 3 (70.6%) i3, Z DA, S I B

i)

EAzEET B8, 74O LERERHER 12000 L%
B AHNE T (41.2%) @Bt i, HObIcE
dARE LA BT 5011 47 (24%) TH » 7o (Table 4).
BEAEARHER 2EEOHEL, 2~ 388 0T
#8%© (Photo 17,18), 4 BBLR TIIBREDLEE
TEH GBI, COPIIBREAETREGREL,
BHoBEE224 200,488 17,5 88 27,
6 EEE I 1 3B 1z (Photo 19). | #F & &bk i< B 584
BMME L BHOS S OMMEB L O FERFELHZ2
A&, 1T 5 (29.4%) i, il 4 BELIK
Wceh -7, B, BEOBMBHSOAIZST, B
D THEEEREEE L (Fig. 6).

pEI I BB ICHENSHEONE SR, I8
B TRIENSHEO N EB RO M BN & F
BTH e, JEBRLUROBRELERTAPITRE
AMASMEROREL bR, Bk, NRMIH
SEORMOFESHEI LG, -1,

Table 4. Measured values of femur heads in cod-liver oil injected groups

Horizontal diameter Vertical diameter Height Femur head
Time after of femur head of femur head of femur head hypertrophy
Rabbit No. | operation | Control | Operation | Control | Operation | Control | Operation index
(weeks) side side side side side side a Xb Xc
————— X 100
a' a b b ¢ ¢ a'Xb'Xc
D-12 LW 5.65(mm)| 5.6(mm) |5.3(mm)| 5.3(mm) | 5.0(mm) | 5.0(mm) 99.1
D-10 6.4 6.4 6.2 6.3 5.6 5.6 101.6
D-2W 6.4 - 6.5 6.4 7.1 6.5 6.5 130.8
D-22 2w 5.7 6.1 5.7 6.1 4.85 5.25 124.0
D-32 6.0 6.5 6.0 6.4 5.5 6.0 126.1
D-11 6.0 6.3 5.5 6.1 5.0 6.0 139.8
D-3W 3w 6.5 6.8 6.3 6.6 5.8 6.5 122.8
D-33 6.8 7.3 6.4 6.9 6.5 7.0 124.6
D-21 7.0 8.0 7.25 7.1 6.6 74 136.1
D-30 4 W 5.0 6.4 6.9 7.0 6.0 5.0 108.2
D-31 7.2 5.8 7.0 6.0 6.0 5.0 589
D-2 6.7 6.8 6.4 6.45 5.9 6.6 114.0
D-3 5w 6.2 6.5 6.1 6.1 6.1 5.2 89.3
D-23 7.0 7.0 7.1 7.0 6.3 45 70.4
D-20 6.7 8.0 7.2 9.0 5.9 4.6 116.3
D-24 6 W 6.8 5.0 7.0 6.6 6.0 4.7 - 543
D-6W 8.25 8.3 7.9 7.9 7.0 7.0 102.0
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The Increasing rate of the vertical diameter
of the head of the femux.
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Fig. 6. The increasing rates of both the vertical

diameter and the height of the head of the femur
found in the cod-liver oil injected groups.

Bt

i) H#&#

FIZES I S ANEZ TR IBEBERETH 2 D, 4
BELBRTIRHASKEIREsw, 4BB%R I Pk
L PloANEOILRKERT 20K 3PHBRE, 5P
B AEORDEZ2 L 1 (Photo 20). ¥, FIE
MEOBFRKEHAZEOIE I 3 BRE T I L
EHRDIERERT B45, 4 BEHLMETIZ P 6 P28
B 2 EL EOBOIEREE L, TOMN 5T ER
ICAZEREDRVEZ L (Table 5).

KEEEEFHEEXKEAENEOL K EOMicidr =
0.862 (Fig. 7). KBEBEIREX L HFHRMEAZEORE
DERKLEOMICIE r=0.68, IZERNKEOILK & HEEK
HFREDBOEAEOMICIE r = (.584 OERAMBKE %
fERE 5% (@ =0.05) TEDL.

2) XH¥EHRR

[ B &R 55T 17 300h 16 BBl 217 » 72
RO PG BHEENMEA L, BB bREL -0l

Table 5. Measured values of acetabular roofs in cod-liver oil injected groups

Width of outer perifery Acetabular roof cavity
Rabbit Time after caltilaginous acetabular roof Vertical diameter |Horizontaldiameter nlargement rate
i : ickeni !
?\Io. operation | Operated| Control Thlcktemng Operated| Control |Operated| Control ‘
(weeks) | side side D_D’," € side side side | side |(B+F)-(B4F) oo
b b [ % 100 E E F F E'+F
D-12 1w 0.6(mm) | 0.6(mm) 0 % || 6.1(mm)|6.1(mm)|5.9(mm) |5.9(mm) 0 %
D-10 1.2 1.0 20 % 6.5 6.5 6.5 6.5 0 %
D-2W 1.45 1.3 11.5% 7.4 6.6 7.5 7.0 9.6%
D-22 2 W 1.6 1.1 45.4% 6.3 5.4 5.7 5.3 12.1%
D-32 1.6 1.2 33.3% 6.5 56 |. 6.7 5.8 15.8%
D-11 1.8 1.2 50.0% 7.0 5.3 6.3 4.2 4.0%
D-3W 3 W 1.2 1.0 20.0% 6.9 6.4 7.0 6.7 6.1%
D-33 1.8 1.3 38.4% 8.2 7.0 6.9 6.0 16.2%
D-21 1.9 1.2 58.0% 9.0 7.0 7.4 6.5 21.5%
D-30 4w 3.0 1.2 150.3% 7.4 7.2 6.4 7.8 -8 %
D-31 2.8 1.3 115.3% 7.1 8.0 59 7.3 -15.0%
D-2 i 2.1 1.3 61.5% 8.0 8.0 7.1 6.9 1.3%
D-3 S W 2.6 1.3 100 % 7.6 80 | 72 8.0 -1.5%
D-23 3.1 1.3 138.5% 7.6 8.1 7.6 8.4 -1.9%
D-20 2.1 1.3 61.5% 8.5 8.2 8.2 1.9 3.7%
D-24 6 W 3.1 1.2 158.3% 6.85 1.7 6.6 8.2 ~15.4%
D-6W 2.1 1.0 110.0% 8.6 8.5 8.9 8.6 2.3%
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E LB » -1z (Fig. 5. Table 6). | BEEKER
PRAACHEE 90 ~ 110 2 RE, 110~ 120 ZBE O
K, 120 Bl EEEAS » SHET A, 1ERB0 LT
ZETEHEOB L HE L. BB, KEBEOROMME,
BN — 5 ~ 5% £ RZE, 5~ 10% LEE0HEM, 10%

Y
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e
-
w
o
o Ll L]
2
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=y
2e
3%
&
g3
E.- 2 ——:Y =158 X4 004
Sg - X=Q4TY 112
= 0.86
_g’%. r 0.862
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The increasing rate of the cavity of
the acetabular roof
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Fig. 7. The relation between the hypertrophy of
the head of the femur and the increase of the
cavity of the acetabular roof in the cod-liver oil
injected groups.

b

Plia#mesn, - 10~- 5% *BEEOEBORD, -
0% UTZ2EORLH Y ERELL. | BRTIRE
HEE, FHEBEEALRD T, KEBOBOENE
1 FhiziBwro. 2 B8 T 3 Fldefic 33.3 ~ 52.6%
ORBEOBOEMERY, REREEERE 2K
B 5, BHEEHEERE I AOSBEOEREEY
fo. 3BETE IAID L FlcBHEEEN, 2 Mg
DEK, 3 AFICIREEERIEREED , REEOR
orEmE 2 i, &Y 1 FRREBOBOBEORD
A8 3 (Photo 21 ). 4 BE T 1 FlicBEH, B
BHREA%ED 308, 2 flicikEdE, BEBHOBE %
Hy, | FlciRBBOME, 2 AlickEBOEDOENE
2 5 (Photo 22). 5B T 1 flickkE, BEE
FEX, KEBOBOBEOEMERD 55, &Y 2
Flch 1 B3BBG BIENE A L, IR ORERE
BAEY B0, BB B IR T 5 0 AIEARE(Photo
23), B0 | FKBEHHEEL, BUHEREIAEEE
THEREEEHEOE D ERD 5. BT 1FlAK
BEOESEALERET, KEE, BRHEHOREX
BRIV, Mo 1 FlRKEESHEEL, BIEER,
REHEHOREDERED 5. By | AIIKREBOES
BOL, BHEEHOEKREED 4, REWEHOR
KizEw» 1z (Photo 24).

£BEEL TEHETHERE 2 BHO—MicED 5
#5, 3 ERTR2RCED, KREEFHEIEAG 2 BHS
DED 5. 4ERELY, —BIRELEER, BHERO

Table 6. Measured values of femur head in cod-liver oil injected groups (Roentgenography)

Vertical diameter of Height of osseous | Horizontal diameter of | Thickness of cartilage | N . . -
ypertrophy index of Hypertrophy index of osseous Increasing rate of
Rabbit,| Weeks atter osseous head of femer head of femur osscous head of femur layer osseous head of femur head of femur cartilage layer
No. | operation | Control |Operation Control | Operation| Control | Operation | Control | Operation |
P side side side side side side side e | AXBXC o0 | _ARDIXEBSDIXCHD) _yyqq | DDy g0
" A'XB'XC {A'+¥2D")% (B'+D")x(C'+2D") D
A A B B [od C D' D
D12 W 4.54(mm) | 4.53(mm) |1.94(mm)| 1.96(mm) | 4.68(mm) 4.70(mm) {0.38(mm}| 0.42(mm) 101.5 104.1 10.5%
D-10 5.38 5.40 1.92 1.94 538 5.33 0.42 0.44 100.5 102.5 4.8%
D-2W 5.50 5.88 2.00 202 5.50 5.50 0.42 0.60 108.0 127.8 42.9%
D-22 LW 5.10 5.23 190 1.89 4.90 520 0.38 0.58 108.6 1330 52.6%
D-32 5,16 5.40 2.00 2.06 5.22 5.44 042 0.56 1123 127.4 33.3%
D-11 5.04 5.29 2.09 2.23 5.18 5.41 0.41 0.59 117.0 136.8 43.9%
D-3W 3w 5.00 5.44 2.79 2.94 5.37 5.56 0.46 0.52 118.7 1223 13.0%
D-33 544 5.98 2.54 2.87 5.96 6.25 0.52 048 130.2 120.7 -1.1%
D-21 6.13 6.57 2.83 3.04 6.30 6.72 0.41 0.59 122.8 138.6 43.9%
D-30 4w 6.10 5.24 2.26 1.46 6.18 5.12 0.44 0.52 46.0 576 18.2%
D-31 6.20 3.57 243 2.32 5.96 5.64 0.41 0.00 520 39.3 -100 %
D-2 533 5.63 237 258 5.69 6.13 0.42 0.46 1239 124.9 9.5%
D-3 5w 522 | 552 237 196 5.20 5.54 0.44 0.00 93.2 515 -100 %
D-23 6.13 * 2.35 * 5.94 - 0.44 - . * *
D-20 6.04 8.57 295 1.88 5.48 7.52 0.46 020 ) 124.1 97.3 -56.5%
D-24 6w 6.08 6.02 2.86 202 5.86 4.90 042 0.00 58.5 39.2 -100 %
D-6W 7.28 7.28 3.20 3.20 T7.31 7.43 0.44 0.44 101.6 101.5 0 %

* I nability to measuzrement for the osseous femoral head is disappeared
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GOEBRD L. BEELIE, KEBOBORDHIH
LLIBITHS.

3)  HEFERETR

I#c B 2MHREOMBEIE | ~ 3BT ]
BicBi 27t R@RULTVwS A, 3BHTE—
g E RBEMICRE, FEELsA Sh, FREEKER
Ja%s tangential zone A 5 radial zone 2/, TEE
xh3b0bd5. 4BBLUBTE, REEEH S
radial zone & %\ calcified zone & B 3 58 & #X
B4Ila4 7, tangential zone #» 5 radial zone i
P THIROREES 5., TOEKRIZ 20 ~ 30 KB
HEMBELIORY, [BHEvohsERL~N, £
CORBHEEDERSATWE. BEBOBIIEHR
EAFTIREIcBw 545 (Photo 25 ), BEEDHI T
REEL, 2L L THRERREY. EHKEOR
o 285 5 R o4/ (Photos 27,28). —7,
AEiBVTid | #& 313EHTSH » 72 (Photo 26 ).
B, BEE I#E aEERCEERsoBEDEMD,
NETARR OB E © 2 % 22 % 3 55, macrophage,
foam cell, giant cell HEZRM S, » 7.

4)  HBLFRIERR

PAS et i3I MRE:, [ BLEEEAUL TR, &K
FEMcH T VERMNAONLEBE VLD, 550V
calcified zone iKWV T, W FBEHEELE L. Hig
WML EE ¢ safrain-O #¢f, toluidin-blue Bt
L gefait, U metachromasia G282 L, #
o, SEMBOBETE®RVRIEE 2 Lk (Photo
29). 26, MEHRESKIEL, BRMSELLPlTR
BYO Lici 2 iciRBmasSEL, KEMaEZzD
BE @& HgemEiE%E 2 U (Photo 30).

z -3
1. EMOKREEAEACLKIKBEBRREEAXD
RECDONT

REHICBY 2R ABEEHEERICRIAET
BxoFRMEESNATVES., SEBERRYLHE
FRMBAEIAICEAT 2ERICL Y, KBEEBEEEXR
OFREREAFRL:. AVEEYE, THELT,
e R Rt B4 A B 78 A DB v F i o o B L
THO, REFHHNICERATILEEBbha s vy (B
RT7xvoL) &, NEELT, U7 RBOREE
Dlo>E LTHEBEBINCEASNIFHTHSE. 20
R, IBTRIER2 M 127 (57%), DRTR 1T
R TH (41%) w KEEBHEEREREY L.

%ic Gerschuni-Gordon 5 '* 2 $hER T A% B 1

KKyny &AL, KBBEHOEKEERIT 2 ER
ATV, £ D REEE synovitis, KL, HRAD 5 - 1M1
& & ABAEIEREE D hyperplasia ic & 3 D &
HELTWS., —7, flS" RN ERRRMEEHIC

Menkin ® REHREFEFEA L, synovitis ZFLEX
i, KEBPEEHOERE L, #ic, 72k
Zihe 2L, MAKEOHEEBREERDLTVS. Th
S OEERTIE, BEEANEMIEAICL S synovitis % /]
BiclTLwaRREBELCOIY, BRERMETH -
7.

EEOERTEIL, [#HLSROKBEEHEEX
ZEDBED, EEIBTAATFARELE A BN
EEHOBMESEELTHY, ThoDREMH
synovitis Kb 30 &I pERITEREL ST V. &
tih b 1 BT, Gerschuni-Gordon 5'¥DEE L,
I#HO—HCRANICOEREELUT IHEEB -
M, ThyRPicE-S < synovitis DA It K 2E{LE
REBERDOEELVELAH V.

R KBEEHEIEASE CBe, YRAZFOE(L
KIEBIRETHBH, ThF TORKEY, EERIND
ROE FBHEEKCEGFONTEY, AFET 3
HEUABRLL V., BHOBKEI®BT 30<, B
FEREREOMKMEIEL, ZOREHEHEOEAS
U, CoBHEKFORAEBCTRER, £ L
THEOCKEBK bRIHKORE(LEB CTHrHBBETH
5.

AHECTREBEAEOORERE I ETE 4T
(67%) 2By, 12PN BHEEAER 120 ELER
L, T#<T TR (41%) <@, 2P BFREX( LK
120 L% BT 2 KBEBBERAFITH - 2. BER
e QR DHAKE KEBERHEXREOMICIE I BT
r=0.728, I8 T r=0.862 O+HRERIFREAD 7=,

ZOBE, BHEMKE(BEZEZhEANIAED
KELWBBEL, BN ERBRRTVE X H i, H
ENEART BTN N THIHOAZ HABEE
BEILONS.

BRI SABERRESERERED ERET &V
IELH R&EST, Bho™Y) o4&, #ic, FHEEMS
RERKBEEHIEAOKERTHELVWIER (B
S WHD, COLELELAMBERT, EbohMER
THALRIARETCRHUETE LV, THO 488
BICED I BEELOR, EREAMTE, BEARME
SL, BEKESROLLY, BEMSEZELDIIAH
ah, BRA*ELLCE LD, ABSEHEIRIE
THERERTELL,

2. REBBHEEXIGBEREE XN B EBE
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RAMNIDONT

EBHEOBEAIREHEHOE KO, EFHD
A ON, HEDERBDMIED>VWTOREMN DI
. b ¥ Gerschuni-Gordon &' BIEOE K
#B 0 hyperplasia i & 2 £, X ER/NSPRE
B OB OEROBERTH 5 LBRNTVERH,
BEMIIARHATH 5.

T AEZHOHETA LD X BEREEZAV
#o. AEBR T [B, TEHA®EL THE%2E X0 A
L THREBOROMA (REEEIHOMEK) 238
» B0, BEEOEX (BHEHEOER) 22DV,
#ite 38 & REMHEEIEA & I BEOBHFHIE
KADEY, BT EBHBEIEAAER IS, BT
EECEM, B SRR 205, 6 BTIREN
EAAEL, REBOBGRALFERETY, KE
HEFTHRAREED T,

PltoEly, BHEEXGKEEEHEBANEIE
L, Z0kic BHEREAIE L, KELEHEEAN
WEL-BLEHEASEETI O LEDNS.

3. BYEACKIHAOBERMHEL

I8, TR &, ARG IREBHKE O fibrillation
R, SEHao % tangential zone »> 5 radial
zone 23 LWT—HEE» b, £ OWALH B IFBERRE
W iEsOBREOREMIECREMNEDL SN
3. KBEEHERAHTRERMSKEOKREMED S
FEEh, 2OEEOHSERCERCEADLH, &
e L CHREMEOEMERD, X, KEBOEOH
KEZIDS. )

DR 4 BLIEICED S — G REHI T,
B 30 ~ 40 KEORBEMIE, SRS H, EOR
TR & IR o I BB TR AT YE L, IR O
BOBEL &K E L TREBMIEOHORDERD 5.

REAHOEKEFREL TOMEICE W THHES
nTtwa. THab5, 75 3 Menkin © £REHER
FoEMSNEARRT, X, Meachim'” (3 BASERER
BERTERLEYD, AGENRELD, BRER
HEMEEREEO bDTH B ENTWE . —7,
LSRR SETAE O ¥CE R E 12 toluidin-blue I L 3
B0 ET, safrainin-O RO REEOET HE O
bR B4 2 L, glucosaminoglycan @ # /b
ARTHMEREBAEBETROL % glucosamino-
glycan OEMERT LEbNTHD, LAY IR
B OBV T KBS E AL, chondro-
blastic & 2 WIZEA L, EREER T3 Ll~, &
UDH?-?MOD&'%%IBB@OD{'R%Q?L;&R@ LTWBZ LD
W3,

‘;‘é\

T, TBRUIBCSITZHREICS O THEELS
ot L& A, RRBEARE safranin-O B
EBVLWTELROVREHRAR L RRENTECEEL,
REMBOBMARTREBEBANCI L THVWRR
#4 2 L, toluidin-blue BIcB LT RYM £ 8
Utz i, ERIMASHUE L, SEEEEREAsEm L,
HAFEORWIRERB BN L TREEOET:
KLz, PlEoE», s, REMBEORKEREL TR
glucosaminoglycan O TLER U Z O EBEOEILHE
Bk, &k & LT, glucosaminoglycan @4
LTVWAENEES T, KREBHEEREEOERL
LTEAOGNS.

A2, REEHERRIHICB VTR
o THIBEEE ZET L, D\ ZEREMEsHEEL,
HEHWVWTSH degeneration MBTLHE Y 5 L BT
W3, X, Mankin 5** b FHARKKEICBWT,
EHEVWHSRIEAMbE &, B LD IEREARN
chondroblastic 2 78 % & i H#ilaSREAE LTl
TEEEA—-FICHEBFELEIO>EL, BEEEBL TR
glucosaminoglycan @D & W 5 AR EL
S, 7 OER, 2 OAMMTULE L EEHERCH S,
EHEMHEITTNITE OEE, HEREBRINAT LR
~TWV2 ., [E 4:BLSRIES S BT
WEFORDY, REREBRERUED &S WRERICESS
bOLEbLNB.

4, KBRBBHEEXOBREICONT

pEpR b, Bb% < MBT 5 KBEEIHEARERR
BB BEERRICAONEEDTHS. TORE
EEE LT, REMODRE!GHHEIR S oM E
EREL, FE, 1% "IHHEIRE ORVEE
Db -z &b, Bh'VBEBTRIC & 2EEER
RO ELEAR & B Es S - c EWEL, B¥
5293 capsule I {2BAINA 2 C & & MEHEE
Sk L, KERE RO MmEmME RS HE LTV S,
25 503 FHHEIEIC X » T synovitis B#E D, £h
S AN, FeE, BIRD -8 S TH B LHEE
L. EANS RFWNEEIC & 2 MFEM0 & BRERRR
LOTAHBELTVEERELTVE. VTR
S DERARIENMD - TH Y, Filic L BARRN
— 2 DAL, synovitis iz & 3 MFEEMO i, fid
ORI S RIS RE A, MEIR MM Xy, HE
BT E L, BIEBIEOBICIREEETIE
AOEL, #hALEL, BHEAMNELZLEL
5 3. Hoaglund?” i3 R PABAS o Fefte i ik % £
ATBCEckD, MERKEOEELBEELTVS.

—%, BEREORBOAHLELTH B L, W
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HEOEBERIBICE,E 1 CBEICE 5 b0 (Brower
52 Mankin?® ,Maroundas "), 82 BT O
BEBEMITIC & B & D (Greenwald 53", Hodge 5°2),
HILLTEDOEEICL S &0 (McKibbin &%) 78
# v ,Honner S EESHYclIfE L KBS,
BB TRBROAD SRBEEIN B LB~, BIFC
AMEREL > TWVWB. 2 THETYOIRBEGHNE
WEAC LB RKBEEHBER~OEEE2EZTH D
L, B 1ICBEEM D © BETERE ~ 0 BP0 fil# s 3 W
RIREL, 5 2 I BRI & B synovitis It E-S< I
HHEMAHRE TREL O ORBHBEEMELE S &0
SEEEZERADLBENDH L. EHERAREOFRRELD,.
HERe /Ay a, bAVIEFHC X ARERLSD
EEOEBEE | EWICEL L. ToRMIL, F1
o, BEGRRIC B B RIERIEBC, MEWERRY
BHonitwv. MEEMAsS -72& LT bREKEIC
B AREMIZOMMPRERR L, Chick-TH
Hexiw, 2o, EAREBHC, REREICIE
HRREORRER Y, BN b4 SRR
BOEESED LN . B3, RELHICHSKE
HEOERFENBD SN S . H4lc, BENELIE
&, MIEEMERY, REBOBOMKERDLS. &
510, ERRFEBIREMIEEDE toluidin-blue &0
RYPE, safranin-O BBEBEHE MBS & S h,
glucosaminoglycan FEEEDTTENHEEE N B T & 1%
ETHB. }

PLL, AERIC & 2 KEBEHHEEAG, BRBSKAK
AASNHE< 7 2 vy 2Dl &0 R A K
BEEREAEERNHL, B cREoBRWEEE(L
ZEl&E L, MEMIOEERRS 2 hic & 2mia
mAsEE U, BEE A glucosaminoglycan EEAIC & DR
BEEMEESN, Z0BRCBVTREBOEOH
K, OVWTRKREBEEHEEREZ5 ST O LHEES
ha, LHLiEhs, ThooRIEEE(iE»h TR
<, —ERIEER S & 0 NENRT & MEERE 0L
CBEL > AKBEBHEOEXICEET 260 EEA
5N 5.

5., HETI/RIUIULEABLIFHEIARICLS

=

B/ 2 vy s ARTRERICKREEHEER
EED. Chdgiom<, KRE~NORIBIC L 28
BREGLOTHERTHSE. LHLL.5~6BIlcnzds
Hfv s/ 3 v o soBBERECHEL, BHEXH
ERCREBOBSBA EFIEECY, BEEHO
BRos2ET. Shick~, FlEARTE, 3L
DIFBHEEALZRTHHE WA, 4BBLIEIC IS

BREAERL, BHEESECHEDT I ONELHE,. ©
NBREBFHICHT 2HBIEL, BEsopg8nrE
MRS 5 C L EBHRL, BUDRBEREERT b
DD, BTRRERELEE, #iI¥TsEMnHELL
T, MBBERART I LERLTWS,

ST, BBEEFEMGIC T LTSS LR s
FYULNEALTS, —BHREBHEPAERTC &
WEBRERIVBTHD S>30, 20RBRENNS
5350 TRIETVDOT, FHiHROBHEKROFREAE 4+~
THR- /A YO LLTBIERTER YL, LhL,
—BEHC L ABEEPHBEORB BB L5125 60T
bPLE, TLFEROHEM R A (F1) 11
TRICREL TERc AP BRETHB.

—H, 7 2RORFROFEADIC, KBEEHD
1B AED B i, IRBAEICIFmAEAS 2 ik
H,ESREEARE. SR LB I~ 3l
i & penicillin 7B AL % REBAEIRIC 1 ~2 7 B &
2~ 4EEALT, 4ERF 12 EI BB o
GHERED I EHME L TV 5. X, Berényi I3 BTHO S
ZURIC 2~ 3 nlDOMFM & penicilliniB&#k %A 37 B
Bic 3El, T4FIORBIGMIZEAL, BOERESBL
EHELTLAED, ZOFHRITO>VTEREIA TV
W, DEOFHMEAR & 2 BEOEHREG, SROER
L0ABBLE, BRLTRBILITINETREL,EAR,
Bl S REREEZIL Y SLENS 5.

i #

Ktk 2~ 4EEDKE 120 ~ 300 g DEBSERR
IERAgC, | HCTEER~ 2y ya, TRECRAN
*FHE, zhZhBEASENCEAL, #ik 1 ~68
¥l ABCEMERRL, XBEBY, ABMEE,
FHRIETT - 7ok, HEEENREETV, ROBRES
fo.

1. KHMEBHEEXRZIECTIR2 Pch 20 H
(95%) o, METEITHP 100 (58.8%) ica bh
o8, —R LU CBIHERE 2T 2 Fll3 BEEER{LEXK
1208l b, TEBET 129 (57%), IT8<TRTY
(41%) Wi i,

2. HENEOOROHEARE TET 143 (67%),
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Explanation of photographs
1 Rabbit No. C-29 (4 week surgical talc-injected

group). Note the enlarged head of the femur on the
operated side (the right side).

2 Head of the femur (taken from its load portion) of
1abbit No. C-29. Note the enlargement in the head,
the rough surface in the load portion on the oper-
ated side (the right side).

3 The acetabular roof of rabbit No. C-29. It is
recognized that the cavity of the acetabular roof has
grown larger in diameter on the operated side (the
right side).

" 4 Posterior aspect of rabbit No. C-30 (4 week surgi-
cal talc-injected group). The acetabular roof has
protuberated so well that the bone face on the
posterior side, i. e., on the operated side (the right
side) has grown to fit to the shape of the cavity.

5 X-P of rabbit No. C-2 (2 week surgical talc-injected
group). The cartilage layer in the cartilaginous head
on the operated side (the right side) has grown
thicker than the normal side.

6 X-P of head of the femur in rabbit No. C-2, taken
in the direction from the inside to the load portion.
The cartilage layer in the cartilaginous head on the
operated side has grown thicker.

7 X-P of the head of the femur in rabbit No. C-2. An
enlarged photograph of Photo 5.

8 Rabbit No. C-13 (3 week surgical talc-injected
group). Both the osseous head and the cartilaginous
head on the operated side have hypertrophied.

9 X-P of rabbit No. C-30 (4 week surgical talc-inject-
ed group). Both the osseous head and the cartilagi-
nous head on the operated side have hypertrophied.

10 X-P of rabbit No. C-24 (5 week surgical talc-inject-
ed group). Note the enlarged osseous head and the
flat head of the femur on the operated side (the right
side).

11 X-P of rabbit No. C-11 (6 week surgical talc-in-
jected group). Note the enlarged osseous head of
the femur on the operated side (the right side).

12 Femoral head of the rabbit in 4 week surgical
talc-injected group. Cluster formation of cartilage
cells was observed in the layer of articular cartilages.
H-E. X 100.

13 The synovial membrane on the operated side of
the rabbit in 3 week surgical talc-injected group. A
slight increase in synovial membrane cells is seen, but
macrophage, foam cells and giant cells are not found.
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H-E. X 100. . .

14 Safranin-0 stained specimen of the acetabular roof,
synovial membrane and the femoral head which are
removed in a lump from the rabbit in 4 week surgical
talc-injected group. The cartilage matrix in the
cluster region of the femoral head was strongly
stained with safranin-0. X 100.

15 Tolvidin-blue staining of the femoral head (4 week
surgical talc-injected group). In the section of the
superficial cartilage where cartilage cells have dis-
appeared, staining effect is not brought about, and in
the matrix of the cell cluster region, metachromasie
has appeared. X 400.

16 PAS staining of the femoral head (4 week surgical
talc-injected group). In the superficial cartilage, the
section where cartilage cells have disappeared,
staining effect is not brought about. In both the cell
cluster region and the calcified zone, a positive sign
is presented. X 400.

17.Rabbit No. D-32 (2 week cod-liver oil injected
group). The head of the femur has hypertrophied
on the right side (the operated side).

18 Rabbit No. D-11 (3 week cod-liver oil injected
group). The head of the femur has hypertrophied on
the right side (the operated side).

19 The head of the femur seen from the side of the
loading portion of rabbit No. D-24 (6 week cod-liver
oil injected group). The bone marrow of the head
on the operated side (the right side) has exposed.
The horizontal diameter of the head has shortened.

20-A Rabbit No. D-24. The cavity of the acetabular
1oof on the right side (the operated side). The
cartilages of the acetabular roof has become thicker
and the cavity has become narrow.

20-B Rabbit No. D-24. The cavity of the acetabular
roof on the normal side (the left side).

21 X-P of rabbit No. D-11 (3 week cod-liver oil
injected group). The head of the femur on the right
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side (the operated side) has become flat and has
hypertrophied.

22 X-P of rabbit No. D-21 (4 week cod-liver oil
injected group). The head of the femur on the right
side (the operated side) has hypertrophied.

23 X-P of rabbit No. D-23 (5 week cod-liver oil
injected group). Note the disappeated osseous head
of the femur on the operated side (the right side).

24 X-P of rabbit No. D-20 (6 week cod-liver oil
injected group). Note the flat, somewhat segmented
head of the femur on the operated side (the right
side).

25 & 26 H-E staining specimen of the femoral head
and acetabular roof which showed hypertrophy of
the femoral head (4 week cod-liver oil injected
group). Clusters of cartilage cells are observed in the
layer of articular cartilages. H-E. X 100.

27 The hypertrophy of the femoral head (3 week cod-
liver oil injected group). In the layer of articular
cartilages, the dense clusters which consist of several
to ten cartilage cells are observed throughout the
layer. It isalso observed that the cells have increased
and the layer of. cartilages has grown thicker (com-
pare with Photo 28). H-E. X 100.

28 The head of the femur on the normal side which
appears in Photo 27. No clustering of cartilage cells
is observe. The density of cartilage cells is lower
than that of the hypertrophied femoral head. H-E.
X 100.

29 The hypertrophy of the femoral head (4 week cod-
liver oil injected group). In the cartilage cells,
safranin-0 staining effect is strong, especially it is
strong in the matrix of the cartilage around the
clusters. X 100. ‘

30 The femoral head with exposed bone marrow (4
week cod-liver oil injected group). In the layer of
the cartilages, the cartilage cells have disappeared.
X 100.
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An Experimental Study on Hypertrophy of the Femoral Head by the Intra-articular Injection
of Foreign Substance in the Infantile Rabbits. Takao Nagaji, Department of Orthopedic Surgery,
School of Medicine, Kanazawa University, Kanazawa 920 — J. Juzen Med., 90, 397—417 (1981).

Key words: Hypertrophy of the Femoral Head. Hyperplasia of the Femoral Head.
Coxa Magna.
Abstract

Surgical talc (Group I) or cod-liver oil (Group II) was injected intra-articularly into the hip
joint of infantile rabbits.

1. Hypertrophy of the femoral head was observed in 12 of 21 animals (57%) in Group I and
in 7 of 17 animals (41%) in Group . The increase in the cavity diameter of acetabular roof was
observed in 14 animals (67%) in Group I and in 7 animals (41%) in Group II. The correlation was
observed between hypertrophy of the femoral head and the cavity diameter of acetabular roof
(Group I, r=0.73; Group II, r=0.86).

2. As for the hypertrophy of the femoral head, it was confirmed through the roentgeno-
graphy examination that the cartilaginous head of the femur was first enlarged and then the
osseous head of the femur was enlarged.

3. Histological and histochemical studies on the Group I and Group II showed that the cluster
formation of cartilage cells was in the layer of articular cartilages. The cartilage matrix in the
cluster region was strongly stained with safranin-O, the increase of glucosaminoglycan being
noted.

4. The hypertrophy of the femoral head, induced by an injection of surgical talc or cod-liver
oil, was attributable to the direct effect of surgical talc or cod-liver oil on the articular cartilage
rather than to increased blood stream caused by synovitis. Infused surgical talc or cod-liver oil
caused varying degrees of degenerative changes in cartilage cells, such as cluster formation. If
the degree of degeneration is low, cartilage cells in the cluster region produce much glucosamino-
glycan, which repairs the cartilage matrix. In the process of its repairment, the cartilage layer
increase in width, and in turn, hypertrophy of the femoral head occurs. If the degree of degener-
ation is high, the feedback system between catabolism and anabolism of the cartilage matrix is
broken down, with the resultant destructive progress of cartilages.

5. The contamination with foreign substance on operation and the injection of cod-liver oil as
the treatment for Perthess disease involve the risk of the enlargement or the destruction in the
head of the femur, so great care must be taken in conducting such treatment.
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