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ABSTRACT

Radiographs of 86 children with unilateral Perthes’ disease were examined to identify
the acetabular changes. When acetabular hypertrophy was seen on the affected side in early
stage of the disease, especially, enlargement of the acetabular height and width of more than
Zmm, the condition indicated a poor prognosis. The acetabular hypertrophy which appeared
prior to the femoral head deformity seemed to be a primary changes. Cases with severe
femoral head deformity showed secondary acetabular changes due to adaptation to the femor-
al head. As the femoral head became larger or more deformed, the acetabulum became shal-
lower and more inclined. Considering biological plasticity, containment therapy is necessary
at an early stage. Containment therapy in late stages may incline the lateral edge of the ace-
tabulum in too steep a manner. Acetabular epiphysis-the secondary ossification center
appearing in the rim of the acetabulum-was seen in 40 cases. In 26 of these, acetabular epiph-
ysis was found earlier on the Perthes’ side than on the normal side, and in the other 14 cases,
acetabular epiphysis was found almost simultaneously on both sides. Cases with a more de-
formed femoral head tended to show earlier appearance of acetabular epiphysis than those
with less deformity. It was suspected that a large or deformed femoral head exerts excessive

pressure on the upper acetabular rim and promotes the early appearance of a secondary ossi-
fication center. Ryukyu Med. J., 14(2)133~140, 1994

Key words : Perthes’ disease, radiological study, acetabular change, acetabular epiphysis
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Sharp angle W 7

Fig. 1A Radiological parameters. h: acetabular height w:
acetabular width. s: acetabular size. d: acetabular depth.
h, w, s: Perthes’ side. h’, w’, s": normal side. d/s:
approximate acetabular index (AAI).
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BHIC AT, BEPIEIL Stulberg DFFRIZHE - 72",

1. X#RPEYEAE

X#EREHIZAZEMOELOREIE L U Tacetabu-
lar roof angle (ARA), Sharpfi.
lar index (AAI) % & Ufapproximate acetabular quotient
(AAQ) %, BICHBOREKREZEZTHEEL LTHENE
&, &, acetabular sizeZ&HHIL 72", ZIHAZBHIEK
DREE 2R THAITERDOES S @RAOE L5 72 E
TRz, KEBREOMURE D L U Cmedial
joint space (MJS) %, KEEBHAKOEEZL LT, B
FHOmAE#EHIL femoral head size (FHS) & L T
fERlicx3 At THE5H LR (Fig. 1), F 7-Moselk
CEDAPBREREBICHT B2 BEEEOZLEEHIL
7,

approximate acetabu-

Fig. 1B Radiological Parameters. ARA: acetabular roof
angle (acetabular rim inclination from the horizontal line.
Positive angle expresses downward direction and nega-
tive angle expresses upward direction.) MJS: medial
joint space. MJS: Perthes’ side. MJS’: normal side. F:
diameter of femoral head F: Perthes’ side. F": normal
side
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Table 1 Correlation between radiological parameters me- Table 3 Acetabular changes relating to the stage on first
asured by plain A-P view and those by lcm affected examination
side up A-P view (17 cases, 34 hips)
Stage
Correlation 1.1 (58 cases) [,IV (28 cases)
Variable coefficient Measurement mean = sd mean * sd p value
h-h’(mm 1.15 = 1.31 1.40 £+ 1.48 NS
h-h 0.993 i
W 0. 984 w-w’ (mm) 0.69 + 0.79 1.05 £ 1.0 NS
s-s’ 0.988 s-s’ (mm) 1.59 + 1.39 3.07 £ 1.76 <0.01
AAQ 0.923 AAQ 952 + 745 882+ 763 <001
R 0.971 ARA 7.76 X 7.86 1.23 + 6.23 <0.01
Sharp angle 0.857 T e '
FHS 0.995 Sharp angle 47.1 £ 2.9 46.2 = 34 NS
MJS-MJS’ 0.943

h-b', w-w', s-s’, MJS-MJS": difference between the Perth- . .
es’ side and the normal side. Table 4 Acetabular changes in early stage relating to the

AAQ (approximate acetabular quotient) = AAI of Perthes’ Stulberg classification

side/ AAI of normal side
FHS (femoral head size) = F/F’ Stulberg class

1,00 (40 cases) I,IV (18 cases)

Measurement mean * sd mean + sd p value

Table 2 Results of acetabular measurements in the Perth- h-h' (mm) 076 + 1.19 216 + 106 (001
es’ and the normal hips on first examination

w-w’ (mm) 0.53 £ 0.68 10 £ 09 (0.05

Stage I , I (58 cases) Stage [ , V (28 cases)

s-s' (mm) 143 = 1.26 1.95 & 1.63 NS
Measurement Perthes’ Normal Perthes’ Normal
AAQ 95.5 = 6.88 94.2 &+ 8.99 NS
Acetabular
height(mm) 375 & 4.14 " 364 + 38 379 + 42 * 365 + 37 ARA 9.25 + 8.3 5.95 £ 7.62 NS
width(mm) 362 =+ 4.0 * 356 = 38 372 & 39 * 364 + 4.1 Sharp angle  46.87 + 3.04 47.47 + 2.48 NS
size(mn) 505 = 5.1 489 £ 49 532 & 52 * 499 + 45
AAI 026 & 003 * 028 + 003 024 + 002 * 027 = 0.02
ARA 776 & 7.86 * 921 + 804 123 + 623 * 7.89 + 4.95

Sharp angle 47.1 £ 29NS47.1 £ 29 462 £ 34 NS 454 £ 246

Table 5 Comparison between measurement on first ex-

* significant difference between measurement of Perthes’ amination and final examination
and normal hip. (p<0.01)

First Final
Measurement examination examination p value

h-h’ (mm) 1.15 = 1.31 1.39 = 2.37 NS

4, Acetabular epiphysis?® {5 & BFREHE. BIE. H

! w-w'(mm) 0.6 £ 0.79 0.94 = 1.94 NS
BEE., VIRLHFin L OR%

EREDFRAOMI AR kR o SEM L1 2 a3 RS
& % acetabular epiphysis '} B U 7= i€ 51140451 % x4 5 AAQ 9.2 £ 7.45 91.21 £11.9 (0.05
IZ. acetabular epiphysis2VEBHIICEHICHRL 726l % ARA 7.76 £ 7.8 1.90 = 10.11 ¢0.01
FRULBRE, B & AERIRRERTC B U B 2 R i Sharp angle  47.1 £ 2.9 44.39 + 4.59 (0.0l

BEL LT, M. B, EEDH. WRERL O
BRI DL TREF L 7202,

H

MJS-MJS (m)  2.07 1.33  1.25 £ 1.60 <(0.01
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enlargement of acetabular width on Perthes' side
compared to normal side

Fig. 2 Relation between enlargement of acetabular height
and width in early stage and Stulberg classification.
O: Stulberg class I @: classll A: classll X: classlV

Table 6 Correlation between medial joint space and ace-
tabular changes on first examination

Correlation
Variable coefficients p value
h-h’ 0.077 NS
w-w' 0.032 NS
s-s’ 0.190 NS
AAQ -0.404 (0.01
ARA -0.173 NS
Sharp angle -0.190 NS

Table 7 Correlation between femoral head size and ace-
tabular changes in final examination

Correlation
Variable coefficients p value
h-h’ 0.055 NS
w-w’ 0.189 NS
s-s’ 0.375 ( 0.001
AAQ -0.371 (0.001
ARA -0.378 (0.001
Sharp angle -0.032 NS

Table 8 Relation between acetabular changes and Mose
eccentricities

Mose eccentricity*

0 or 1lmm 2mm=or irregular
Measurement mean =+ sd mean * sd p value
h-h’ (um) 0.79 = 2.03 1.66 £ 2.69 NS
w-w’ (mm) 0.91 £ 1.78 1.29 £ 2.07 NS
s~s' (nm) 1.04 = 2.4 3.31 £ 257 (0.01
AAQ 94.16 = 9.16 86.61 &+ 12.89 (0.01
ARA 2.70 = 8.56 -3.29 £ 125 (0.05
Sharp angle 44.2 £ 4.4 44.7 £ 4.52 NS

* difference between femoral head radius on A-P view and
on lateral view.
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1. & XHEHHMED RN

BB B2 FAT & IEZE A TO XREHRIED T
&, SharpALSNTIZEEBEM AR L 72 (Table 1),
EEBMEZELETICHRELZGEA, IIBoh.OKRE
WEEAOHRLEDTHIZFEI. 3un (0~6mm) THh -
7z Z LA EFEZE ERLOAIE 0RO T HIZF9. 1o
(3 ~15mm) TH - 7=,

2. VIZMORBEENE ZOHMEE KU R & DR
1) W12 DFZEZEAL
FIR2 WD B & A D F 2 3 RIS % 2 T ik 4
5 L. REIZ 2D 5 F Sharp A LIS TR @R &
THEBLEENA LNz (Table 2),
MZRORBEAFEE OB TIZ, EiT6ITH
BEIMFERDO RIBIL N A SNz h, B, 1§, Sharpf
THEAERBEILIE» 572 (Table 3),

2)BELEABELE OB

FE MBI RED Stulberg /Y H & B HIG (W12 MR T,
0 DER) OWMBREABEAE L OBRE RS L. R
BILE-TEZRHEDE, BELEOATH- -
(Table 4), X5, ¥IBHIZE X LIEOWTFhHH
ffl & T 2mmll_EJEA LT 2220800 5 % Stul-
berg [ . NAYUI7HI, M. NBIASI3FTH 7=, —F
WTNEILARY 2mEKMTH - 7238F1Ciz, 1. MI&



Table 9 Relation between time of appearance of acetabular epiphysis and Stulberg classification, Mose eccentricity, age on
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first examination and age of appearance of acetabular epiphysis

Stulberg sphericity (Mose)
Acetabular age of first appearance of
epiphysis n I,0 m,v (2mm = 2mn or irregular examination acet.epiphysis
early group**(26) 14 12 11 15 8.88+1.39 —l 11.43%1.41 _I
simultaneous (14) 12 2 12 2 7.08%2.15 ——1 12.7911.12J

gr‘oup'"

*significant difference between early group and simultaneous group.(p¢0.01)
** acetabular epiphysis having appears on affected side earlier than normal side.

¢ p(0.01

[] »¢0.05

Table 10 Acetabular changes relating to the time of
appearance of acetabular epiphysis

Acetabular epiphysis

early group simultaneous group

Measurement meantsd meantsd p value
h-h'(mm) 157 £ 2.43 1.39 £ 291 NS
w-w'(mm) 185 £ 206 -0.19 £ 208 (0.01
s-s'(m)  3.06 £ 2.35 1.59 £ 2.32 NS
AAQ 88.56 & 11.93 9324 + 1389 NS
ARA 0.08 + 9.8 247 £ 1001 NS

Sharp angle  42.88 = 4.52 4432 £ 38 NS
FHS 1.12 £ 0069 104 = 005 (001

2333, M. NEAUZSHIT, 2mll LOLKERLE

BTt VRETHRBIZERERRAIN S 2 - 72 (p(0.01)
(Fig. 2),

3) BAEZELDHERE,

V2 L B ABENORSEELOBEREAR B L
Sharpfy, MJS IFEFMER AR L 4, HEIZIRLS,
FIZEgII e kL 2EmICH -7, BE, BEERL
AL i A - 72 (Table 5),

acetabular epiphysis having appears simultaneously on both hips.

3. BUEEFE L L OEEMIRAL & AEZ OB,

I2EOMIS L AEELOBEBRTIZAAQD AE D
Bi% R L7z (Table 6), BUAEEAH “RIICAZICH
BLERITL TV A EAD7-HIC, BIREEBDOFHS
CHBEREOMEBEAAS L, BEESAKELS L3
FHEBERBIZI[WR TEHERVHAB L &> T 7z (Table
7)o

Mosei: T, A P& L MIEE TOREFEDESO~
1 mmDOFIZH L 2mll EDEF 2T BEERDOIAE
&7z L-BFT. AR AR ABARO 2L A S
#7- (Table 8),

4 ., Acetabular epiphysisiZ 2\,

FZENFERXHEE LD, “KREILPLD S BEESN
&R 1= & 5 +1 B acetabular epiphysis® H{EREFHI % A 5
L. EAL D BSHBRL FIZ266], FRICHRL -
B4, BANCRESICHRL 263k o7, B
HHBABTERESBEFIN L L (p(0.05) . Moseik
TEHEOEKEREDEL L -FH1 %5 - 7= (p0.01), %
ZRERHIT BRI TERICE (p0.01), HicH
BB AR I R RE Y IR BE O 5 4V 8 22 - 72 (p(0. 01) (Table
9), % 7-acetabular epiphysis I BRFITIE, &
BOMRBLLT, EBAERICHAL. FEELARI
K% H -5 7= (Table 10),
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D, AZE., BEKEFOEKESBZ D, HIHHAITIE
EAEL 2D, AFEREROARNGMEE & -3 LT
%,
7z L S BIRE AR Tk W B & B kR
DREXRH B, BEOIMUMBLAL T 2 LWE ST
WA ZORERKIZE 2 FEONMIRAEAHAZE
DEAE R 2RI T2 5, FIEAEIRLLE A
EZREHEE T34 Th b, BESHOBRTY.,
NURAL AR E FhITABIIZRL A 5EA%ZRLE
#, HEORKXLZRIHEELIIHEE L a5, F
EHHVADOABIERIIREIEARE & - BEERIC
FBZRMBENE O ETTEBHTE 20, K
HEOBILERIRHVEATLAERAELERX
F, BEEFLOHBE AW L, 5, ABEAKD—
R EBALDOTTREME D B 5 (Fig. 3).

—HHBIRAVET TR ZRNICEERE &/
§ . Containment#EIZ & O BHEMI KL RIET 3
Z L AIBEIEIZBE - 72 /B §HIZ "biological plasticity” At &
57-BIEIBLEEDNTED., % 7-BrailsfordidF

Fig. 3 A boy (8.2 years old) with left Perthes’ disease in
stage . The acetabular height of Perthes’ side increases
3mm more compared to unaffected side.

SEHH 4 £RI2 B IE A plasticityZ B & BT 3
B0 U L, BRI SEN-HITHE O BB A
ZB I, WELEITT 5 LB biological
plasticityME T L., FAE & BIEDO A DmouldingfFH
METFLTHEABDODBOESICASILEL LS,
Coleman 5 id, /NK % i » 7= EBR TEHIE 2 BIRA KL
P2 2 P UL IE R K concavity % & - 72FABREX S h
BWERNRTNB?, SiffertiXFIRO WA XS
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5 LBRTVB®, ContainmentfEEDRFD IR IL T
B %2 E LEEA ERAHAZTREAIZELADZ
EiZh, SHEMNTEERAMNIHEL L nb® 5
hinged abduction DIRFE L s 72, MEFIET
biological plasticityD{K T L 7= & Bbh 2HIZH W
T. W= 5 | ZcontainmentiR L& FilT 2 Z &1, FE
DEEAZTETHRTHIILICLEEELONS
OET T Es 0 (Fig. 4).

®. Harrison, Ponsetild, HZEDRKRIZAZRED
interstitial growth& ., FIZKF L& &8 O appositional
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B {t. ¥ L % Harrison {3 acetabular epiphysis & FE U8,
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B0 SR RH40F D 5 B 2605 T I3 HE & X,
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Fig. 4 Eleven-year-old boy with right Perthes’ disease in stagelV.

a. Radiograph reveals hinged abduction of right hip.

b. Acetabular epiphysis (white arrow) was seen within the acetabular rim, and it waspushed upward after femoral varus

osteotomy was done.

c. Stulberg classlVdeformity was seen at the age of 20 years. The acetabulum became shallowed and steepened.

Fig. 5 Eleven-year-old boy with right Perthes’ disease.
Acetabular epiphysis (white arrow) appears on the
Perthes' side earlier than on the unaffected side.
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