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ARTHROSIS: NEW DIAGNOSTIC PROCEDURES 

P. FICAT & J . A RLET 

The n a me a rthrosis incl udes several affect ion s of different ae tiology 
whi ch h ave only one thing in common: a des tru ctive les ion of th e ca r­
tilage accompanied by s tructural alt era ti on s in the bone. 

The diagnosis of a rthrosis is based above all on radiological signs 
considered to be ch a rac teris tic of th e disease : n a rrowin g of the joint 
line, os tcophytcs, osseous sclerosis and cys ts. 

Unfortuna tely these s igns already rep resent an advan ced s tep in th e 
di sease where the debut , as a rule, h as been ch arac terized by a clinical 
period of articula r pain with out rad iological signs which co rresponds to 
an initial localized les ion in the car til age ( the pre-radiological s tage of 
the arthrosis). 

In orde r to permit the p hys ician to m ake an ea rly diagnosis in thi s 
!age of th e ch ondros is, we p ropose two new m ethods based on com par­

ison of seve ral pa rameters, n amely : 
1. An an a tomic-function al explora ti on of th e ca rtil age whi ch permits 

lt S to es tabli sh an ea rly di agnosis . 
2. A vascul ar and fun ct ion al explora ti on of the bone which pe rmit s 

us to begin to n arrow down the diagnosi of p r imary a rthrosis. 

i\I ET II ODS 

I. The anatom ic-fun ctional explorat ion of th e cartilage foc usses on th e ti ssu e it se lf 
a nd in cludes: 

A compara ti ve s tu dy of th e jo in t space on rad iograph s in s ta nda rd v iews a nd in 
arthrogra phy in o rde r to es tim a te the r ea l thi ck ness of t he cartil age in th e p os iti on 
o f fun cti on, as we ll as th e s ur face of th e cartil age. 

A macroscopic s tudy of th e cnt·lil age su rf ace in arthrotom y (o r in arthroscopy) to 
de term ine w he ther it is int ac t or fi sured; th e co ns is tency is eva lu a ted by pa lpation. 

T he b iopsy through the who le wid th of th e cart il age a nd th e subchondra l bone 
w h ic h will be examin ed by li gh t micro co py a nd by elec t ron mi croscopy. 

T h e b iochemica l s tudy : th e am oun t of glycosa minog lyca n s, etc. 
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ZONE. 
Figure 1. Lateral hyperpress ure s yndrom e with lat eral lilt of th e pat ella induced by 

hypertens ion of th e thick en ed lat eral retinaculum . 

Figure 2. 1\"arrowing of /h e patellar cartilaye in th e critical ;:;on e ( wh ereas th e j o itll 
s pace on th e s tandard sk y lin e v iew see m s to be n ormal) . This is du e to th e so ft ening 

o f th e cartilage depressed by /h e articular press ure in v ivo as shown in Figure 3. 

R es ul/ s of explorin g th e cartilage 

The a n a tomic-functi onal explo ra ti on o f th e ca rtil age w as m ade in the p a te lla in 
cases of chondrom a lac ia a nd fcm oro-p a te llar a rthros is a nd , in particul a •·, in 180 
cases w ith the l a tera l h yp erpressure syndrom e wh ere th e aeti o logy is ca ref ull y 
defin ed , the m ech a ni sm is di s tinct ( hyperpress ure) a nd a ve •·y ea rly di ag nos is dur-
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Figure 3. Spec im en o f co re biopsy of th e cartilage with it s subchondral bon e h eld by 
f orce ps. On th e left , th e cartilage m easured 17 rnm on th e plw toarap h ; 0 11 th e right , 
th e sam e spec im en co rnpressed V!J f orceps m easured onl!J 6 mm. This explain s th e 
flall ening of th e so ft en ed area on th e pat ella in , ·h ·o as s een in contrast arthroa raph!f . 

Fiaure 4. Contras t v iew of a fi ss ured chondromalacia . ll'e can s ee three fi ss ures 
clearlu afl(l th e ccntrnl one, in l11e middle o f th e la t eral facet , aoes through th e 

cartilage to I he bone. Th e jo int space is n orm al on f h e s tandard v iew . 

in g th e s tage of closed chonti i"O m a lac ia is m ade pos ible by th e t echniqu e of sl<y lin e­
v iew a rliHog r·aph y (Fi gure 1 ) . 

Altho ugh th e p a ti ent present s a pa infu l p a tell a r syndrom e, initi a ll y th ere is only 
n loca li zed so ft ening of the ca rtil age with a m acroscop ica ll y intact surface and a 
practi ca ll y no rm a l X- ray (Figure 2- 5) . 

The bio psy of th ese les ion s shows th e firs t s igns o f degen era ti on in th e ca rtila ge, 
i.e. ultrnmicrosco pi c s tru ctura l ch anges o f th e three e lem ent s o f th e ca rtil age: 

- Degen era ted ch ond r·ocy tes 
- Fragm ent ed a nd di sloca ted co lla gen fibres of un equ al length 
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Figure 5. Co ntrast v iew showing an ulce ration of /h e cartilage on th e lateral fa cet. 
Th e co ntras t substance reaches the bone; w e can see scleros is of tl1 e subchondral 

bone in th e sam e region. Th e j oint space is n orm al on th e standard v iew . 

- Oedem a tous ground subst ance du e to imbibiti on o f w ater a nd loss o f glycos­
aminoglycans. 

The difference b etwee n the thi ckn ess of the cartil age m eas ured by a rthrog raphy 
(in v ivo a nd und er press ure) a nd the thickness of the bi opsy is proporti on a l to th e 
degree of so ft ening a nd the loss o f elas tic ity. Secti oning the la tera l r etin aculum , 
which l eads to lessened a rti cul a r ten sion in ca ses of hypcrprcssurc, r epresent s an 
effective therapeutic m easure. 

2. Th e fun ctional exploration of th e bon e is co ncern ed mainl y with the intra­
osseous circul a tion and co mpri ses : 

- A haem odynamic part with: 
a) Meas urement of the b as ic intra medull a ry pressure afte r 5 minutes of wailin g : 

no rm a lly ~ 30 mmHg and a ft er provok ed hypcrprcss urc tes t (a ugmentati on less 
th a n 10 mmi-!g 5 minutes a ft er inj ec tion of 5 ml of phys io log ic sa line) . 

b ) lntraosseo us phlebographtJ to determine venou s drain age : nhsence of stns is 
nnd reflux. 

A histopatholog ical part with : 
a ) Drill bi opsy of the bone in the m etaphys is-epiphys is to determin e the cffeds 

on the ti ssu es of the impa ired circul a ti on. 
b ) Additi ona l a n a lyses : oxym ctry, b one blood fl ow, s trontium, tempera ture. 

R es ults of bone analyses 

\ Ve will h ere limit the applica ti on to the cases o f co xa rthros is. Tir e lr aem odun amic 
exploration o ft en shows a bnorm a l v alu es in the cases of es tabli shed cox nrthros is, 
but the vascul a r cha nges seem m ax im al in primary coxa rthros is. 
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Figure 6. Marrow of " arthros ic type" . Fibrosis , n ew bone f ormation, foci of s tasis. 

! . 

. ~ · 

Figure 7. Marrow of " n ecrotic tupe" with fragm entation o f th e adipose cells co n­
tras tin g with cus t/ike appearance o f co nfluent oth er ce lls. 

22 ACTA 01\TIIOP. ~ 6. 3 
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Figure 8. Marrow of " n ecrotic type". 1\Jed ul/ary n ecros is of r elicu/ar eosin ophilic 
type along lit e lolallenglh of the specim en. 

Syndrome of st asis and isch aemi a: 

Bas ic intramedulla ry pressure > 30 mmllg 
Provoked hyperprcss ure tes t > 10 mmll g 
Phlebography: absence of o ne o r m ore efferent veins 

r eflux to the diaphys is 
s tas is in th e metaphysis 

On the o ther hand lit e ltislopallt olog ic examination of the h one m a rrow obtained 
by drill biopsy and especially of the m a rrow under the areas o f sc leros is and 
eburnation shows two groups o f les ions : 

1. "A rlltros ic" marrow with sca tt ered areas of stasis and oedema, m edullary fibro­
s is, chondro id isla nd s, thicken ing of the trabeculae, sm all isola ted p atches o f necro­
s is near the surface ( type 1), but no widespread n ecros is ( Figure 6) . 

This group then shows impaired circulation (positive h aem ody n amic tes ts) hut no 
necrosis o f the marrow. It is the group o f true coxarthrosis (seco ndary p ost-dys­
plas tic coxarthrosis and som e primary coxarthros is) where the primary and pre­
domina nt affecti on is in the cartilage. Only in late stages does one find seco ndary 
changes of the bone as a r eacti on to the altered bi omechanics resulting from the 
changes in the cartilage. 

2. Marrow of " n ecrotic" typ e : in this seco nd group there i s also s tas is and oedema 
(type 1) . In addition one find s a diffu se medullary necros is som etimes extending 
throughout the whole drill biopsy of predominantly r cticular eosinophilic ( type 2), 
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Figure 9. Ischaemic coxo pa thu with out du splasia. S light narrowing of tire supero­
m edial j oint lin e. Cust of th e head inside a sclerotic area. No osl eo phutos is . lnlra­
m edullar pressure at 65 mm fig in the h ead. Biopsu: total n ecros is o f tir e bon e and 

marrow. 

occasiona l trabecula r necros is ( typ e 3) a nd the app ea r ance of newly form ed bone 
( type 4). This is the group th a t co rresponds to the primaru coxarthros is of a p artic­

ul a r Jdnd (Fi gures 7 and 8) . 

a ) Clinicallu: 
Late age of onset (a ft er 50 yea rs of age ) 

Often acute 
Pscudoradi cular pain a t ni gh t, when co ughin g, r adi a tin g to an area below the 

lmec 
Limit a ti on of m ovem ents, occas iona lly paradoxical 
Maj o1· h aem odynamic sy ndrom e, esp ecially at the level of the caput femori s. 

b ) Radiolog ica llu (Figure 9) : 
A uniform 01· supero- intcrn al narrowi ng of th e j o int lin e, few or no os teophyt cs 

a nd a den se o r occas ionally decalcifi ed bone s tructure. 

c) ll islologica llu: 
The m edullary s tructure is identi cal" to tha t of os teo necJ"Os is. The diffu sion and 

th e extens ion of thi s n ecros is su gges t th a t the m arrow is affected primitively and 
predo min a ntly, r es trictin g the degenera tion of the carti lage to a lesion of second ary 
import a nce. Th e coxa rthros is cou ld r eall y b e sa id to b e the co nsequence of di sturbed 
int1·a-osseo us circula ti on whi ch in ev itabl y mu st be associa ted with the osteonecrosis. 

\Vhat speaks in favo ur of primitive circulato ry trouble i s that the same les ions 
arc obse rved in "a rthros is incipiens", with sli ght and partial narrowi ng of the j oint 
lin e without os teophytes and without rem odeling of the b one stru cture, and in 
st age 1 in os teo necros is except for the n arrow ing of the joint lin e in the latter. 

The contras t b etween a very sm all, local les ion in the ca rtil age and an ex tensive, 

22. 



336 P. FIC:\T & J . ARLET 

massive lesio n in the marrow sugges t s that th e dege nera ti on o f th e cartil age is 
secondary to the circulatory tro ubl e. 

The prophylactic effect o f th e intraossco us drillin g m ay influ ence th e e,·o lutio n of 
the di sease. 

CONCLUSION 

Two main conclusions can be dra\Yll from Lhis work, one concerning 
Lhe early diagnosis of arthrosis and Lhe other ils aetiology. 

1. Diagnosis has been made easier by L\yo n ew m ethod s: 
a) Arthrography permits Lhe discovery of chondromalacia of the pa­

tella in a very ea rly s tage of localized sof tening as yet unacco mpanied 
by fissures in the surface or X-ray changes detectable by s tandard tech­
niques. Thi s is done by comparing sky line-vi ews taken at 30, 60 and 
90 degrees of fl ex ion in Lhe kn ee joint. 

Microscopi c s tudies a t thi s stage have shown changes in Lh e three 
constituents of the cartilage. 

'Ve find no better word than chondrosis to describe thi s s tate. 
b ) Th e functional exploration of the bone has brought about an im­

portant modifi ca tion of Lhe haemodyn a mic and anatomo-pathological 
parameters in certain cases of coxarthrosis con sisting of an ischaemia 
of Lhe sub-ch ondral bone whi ch can be demonstrated at an early stage 
of localized narrowing of a joint line. 

2. The noso logi cal entity ''"hi ch we recognize as arthrosis must be 
sub-divid ed in view of th ese new discoveries. Apart from pos t-traumati c 
arthrosis, one can di s tin gui sh two form s of cartilage degeneration 
which are by far the most freq uent : 

a) One of m echanical origin , observed in the patella and in dysplas ti c 
hips and which is mainly Lh e effec t of incongru ence and hyperpressure. 

b) The other of vascular origin whi ch we have desc ribed in ce rtain 
primary cases of coxarlhrosis wilhoul dysplasia and which is Lh e effec t 
of Lhe vascular disturbance assoc iated with ischaemi a (ischaemic 
coxopalhy). 

After Lhe mechanical and vascular disturbances have heen trea ted, 
preventive trea tment of the a rthros is may be undertaken th anks to th e 
ea rly diagnosis achieved by mea ns of these new mecl ullar and ca rtilage 
explorations. 

SUM :\1 A R Y 

The authors emphasize two n ew methods for determining the real slate 
of the cartilage and bone s tructure. These method s permit the early 
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diagnosis of arthrosis and necrosis before X-ray changes appear and 
perhaps a bett er management and prognosis. 
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