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I N T R O D U C T I O H. 

The therapy ot oa:teo•arthritit 1• a probl• whioh 

we baYe inherited troa our torebeare. It ie a oon­

eiderable problan1 one wtiiob atteote the ooaauni ty Yel'J 

Ti.tally. Tbe dieeaee produoea marked disability whiob 

burdene our cirio eoonomJ• Variou1 Mthode ot therapy 

ha•• been adYooated troa time to time euoh ae hydro-therapy, 

physiotherapy end al'lalgeaioa ot different kinda. Thia 

theeia will deal only with the intra-articular injection 

therapy ot oateo-arthritia. 

It one coneulte the liter ture on intra-articular 

injections in oeteo-arthritio jointe, one find• that Tery 

little baa been written on the eubject. The therapy is 

either adTooated Ter7 strongly, or it ie made light or as 

\l'liaportant. No proper aeN ... ent ot the reaulta ee•• to 

haYe been aade. It wae, therefore, decided to eee whether 

a critical eYaluatioa ot the reeulta ot thia form ot tre t­

aent wee poHibles and if it nN t'o1md ot Talue, to 

inYeetigate the poeeible aechania of ite beneficial effect. 



. While the1e in·nat1.gatione baY• been mder wa:, 

the iaportanoe of the eubJeot ha• grown tr•endouely. 

The introduction ot endocrine therapy in the treatment 

of artbritl• in general ha.a raieed manr thop••, perhep• 

rather prematurely. It wa• decided to include in theae 

inTeetigation• the ettecte ot these · nenr hormone• wh• 

injected. intra-artioularly. 

able until tairlJ reoentl.1, 

. Suppli•• baTe not been avail• 

'With the re•ult that the 

follow up ot . theee case• baa ot neceHity been abort. 

The releTant literature on intra-articular injection• 

rill tiret · of all be rerlewd. 



Notea The tol~owing tenaa baYe b .. n 1.1ee4 

•Jl'OftJ'llOUllJt- · 

Oeteo•atthritt,. d .. enerati•• arthrit11 

and arthritia 4etoraan,. 
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CHAPTBR X 

A REVIEW 01 THE LITERATUR. 
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The tiret record . of intra-artioular injection• tor 

osteo•arthr1ti1, the:t it bate been posaible to trace, 1• a 

statnent •de by Woolf (1988) that J.B. Murphy in 1911 

wa• inj oting a eolution ot formalin and glyoerine. MurpbJ 

we.a of the opinion that hi• reaulta nre 100d, but Woolt 

comm"nta that the.. injection, ha-re not stood the teat ot 

t1••• Conti ( 1924) injected colloidal d.lnr intra-

articularlJ but •• the original article wa• 
the etfeot i• tlot known. Giooobbe (1928) 

inflation ot a joint with air. 

unobtainable, 

a.dri. aed the 

In 1927, Bettman adTooated the u1e ot Jodlpin -

a produot ot oil of ...... with iodine. He oonaidered 

the indication• tor the .. intra-artioular injection• to be 

( 1) Surgical tuberoulo•i• ( 2) apaatio oontraoture1 ( 3) the 

arthridee including · degenera.tiTe arthriti1. He need ee1•e 

oil in preterenoe to ol1Te oil beoauae of it• poor a.'bai,rb­

abilitJ and ite oa.paoity to retard adhe1io11 formation. To 

elimin te th~ pain produced bJ the injection a looal 

anaeathetio •• added. The looal anuatbetio eleo promoted 

pain-tree joint tunotion and iaproTed the Taeoularit7 end 

th reby th joint oiroulation. Tb• other reason• tor ueing 

Jodipin nre it• aotton aa a aeohanical butter whioh ooYered 
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tb• Joint ,urtaoee, espeoially tbe unev•n surtaoeat and ite 

antleeptio action. The doaage 1ugge1ted by Bettmen waa 

tw to tour oo ot 20- 4<>;( Jodipin in S% "P•ibin" base ·- ·· 

the latter· being the looal anuatbet10. He otten tound one 

injection sufficient and the relief obtain~ waa aoet e tia-

t aotory. He adviaed tbai the joint• be kept at rest tor· 

one to two d 1• after the injection. 

Bettan ate.tea that thi• form ot therapy 11 

partioularly uaeful in deaperate oasea whe..- other' method•, 

inoluding the ousta.uy injection metboda of plle110·1, 1 oampbor 

and Pregl' • aolution he.Ye tai.1•4. He etatea that booauH 

ot laok ot epe.oe no oa.H hietorie1 are gi'fan. In con• 

olu•ion h• state• that experbHnta nre alao conduoted using 

the frenob lipiodol whiob wa1 a eubatitute tor the German 

Jodipia but he oould find tao adYentai•• in 1.1einc the 

l piodol, which aote ill an oppoaite manner and tenda to 

stimulate adhesion and aoar toraation. 

Ri•k• in 1930 publ.ilh•d a pap•r on the intra• 

articular injection of petrol•• (Taeelin•) in artbritl.o 

Jointa. Th• original artiole oould howe••r not be 

trtced end eo it ie not k?:aown what re•ulta he obtain••• 

Thoa•on (1933) publtah•d hia obe•rTationa on tti. 



the u•• t intra•e.rtioular injectione or Pregl'a solution 

into cbronio tl"thrltio Jointa. Thia solution firet app•ared 

aa a secret· preparation d11oribed by Pregl in 1919. · H• 

de oribed it aa a 11011-lrrit&tin • non-staining,.· wa~ery solutioia 

ot tr•• anfl o011bin•• iodine with ertain iodid&•• ' Pregl 

advoo te its uee ill inteotiona ot all kinda. Thonleon 

produced experiaental arthriti• in rab~ita by introducing in• 

tection into th• joint direotir, or by introducing t to l 

oo o rbolio eolution plua lsalt-etreugtb tincture of iodine. 

In most inetac•• a period 't t to tour week• elepeed 

, between the opera.ti•• interYention end the becinninc ot tre t• 

aent. An exploratory .u-tb:rotOJIJ' waa p rtoraed before treatmen~ 

•• started. On• joint na then treated with Pregl'a aolution 

and the · other oted a.a a control. l co of Pregl • • solution 

wae inJeote• every three to tour de.ya tor three to tour weeke. 

The aniaal' a joint• wr• then examiMd. Hi• photographs are 

not very oonYinoing and ther• le no aention of h1etologioal 

examination ot ~be jointe. Hie ooncluai.ona, a• tr aa 

experi1Ht1tal rk ta oonoel'tl•cl, are beet giYen in the tollorin1 

excerpt tr• the artiole1 "NeTertbel••• there •••• to be 10111-

thing in the u .. ot Pregl ' • aolution that q ite detinttely 

atfeota the 8JllOYla, eTen in the preHnoe ot eeTere · tnfeotion, 
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to the extent thet . it apparentl7 produces an . inaotiYity. or 

diminution ot qnovial secretion, with an atrophy . or shrinking 

ot the aynovia YH'f detini tel7 inhibiting en inteoticrn• proceH 

and perhaps promoting cartilage regeneration•. Th• accent ia 

on the infection but when it i• PEllembered that degetteratiYe 

arthritle waa thought to have an intectio • etiologJ tbia S.a 

easy to under,tand. A• far • the olinioal . side i• con• 

oerne4 be published the result• in 14 oaaea all ot whioh 

had . ettueion•• 

imprOYaaent. 

Ia all there wae either complete recovery or 

We. •gh' • tirat oommunice.tion oa tbe u.. of la.oUo acid 

intre.-articule.t~y appeare4 ta 1938. In 1936 hi• paper on 

•Acid V luea la Purulent Dieoharge.- led him to conclude that 

the aoidit7 present in ~he pua ot a woll'.'.l.d treeted by the 

Winnett Orr method aote ae a prob ble atiaulu1 to the formation 

ot primary meeoblaetto ti•sue, anct the arowtb of granulation• 

with aooelerated ffl)Uftd beallng. S beequently he found tbat in 

traWlatio ettueioae the ree.otion waa aoict in the initie.l stage• 

changing to alkalinity by the. te"Yentb d y. The aoiditJ, he 

a.acribed to the presenoe ot lactlo acid. He coftcluded that 

the deTelopaent of aoidity waa a phy•iologioal reepon•• to 

trauma . dee!gne4 to •~c1te looal leucocytoaie end repeir, and 



con1e uentl7 deoided to in~roduoe lactio acid into jo1nte 

disabled • t e resµlt of tra a. Ueing the lactic acid 

al ne condder ble p in resulted, so he decided to add 

noYoo in to th solution. rollo'ring the tnje t1on he 

manipul . t d th joint and then immobilised it tor a rort-

lligbt. 

Yen in 

Joint 
Atfeoted 

Kn • 

Knee 

Shoulder 

"' 
lbow 

oapeule. 

A eynopaie ot the t 

ble I. 

Clini 
o dition 

L!lll Joint 

Tra.t111atio (mon -
articular) rthritie 

Lax 
current 

:ritie nd peri• 
articular thickenings 
fibroue ankyloaia. 

.. 
2 

2 

see tr eted ie 

Functional recoYery complete 

Functional. recoy•ry complete 
with disappe re.nee f/1 

crepit tion sound• 

full tunotional activity . No 
recurrence ot eubluxation 
ainoe injection. 

Full tunct1onal aotivit11 85% 
o . al r nge o t movement 

The i jeotion1 • re made arouucl a• well a1 into the 

The amount or 1alution ueed n.• t•o o tor the 

elbow afld ankle Joint• and four oo tor knee and shoulder 

The result• • indicated in the table nre 

ae reYealed at examination twelYe monthe or more after injection. 
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Tbe o H• tr. at•d were tboe ot ·eeTere di•blement wbioh had 

resisted various ron11a ot tre tm nt. augh suggeate that the 

tra attendabt on manipul tion ot joint• 'by orthopaed1o 

urgeona l:ld osteopatbe in aimilar o ... may provoke a looal 

aoiditioatioa ot the joint oontent, and ia ao doing, stimulate 

tbe re cti n ot repair. 

His apparent suoo•.•• in the treatment ot traua.tia 

arthritie led him to t17 thia method 111 oaeee ot rheumatoid 

arthritie, · ere tbe diHaee n.a no longwr tiye but bad 

lett detormitJ nd dyetunotion. He prooeede4 to determine 

the pH ot the 9J11ovial tlui i oeaea ot rhe111atoicl arthrith 

The ab.snoe ot eftueion• ic theu oaee1 made it ditttoult 

to obtai 1peoiaen1 by aepiration, so be tir t of all . in• 

jeoted distill•• we:ter (pH 'T) into the joint · and then 

aapirated the dilute fluid. He ate.ted that in ten oae•• 

the dil ·te Sfl'lOYial fitrl.d gs.Te the surpri sinclJ alkaline reading 

or pH and oYer, J'iye o ••• ot obronio rheumatoid arthritis 

were treat d. He reported o • oaae in detail in wbioh both 

hip joints a11d th~ right kn•• • treated with Terr marked 

iaprovel!lent. ill rive oaH• derived much benefit. He 1tatea 

th t tter injectins into and round the joint• all adhesion• 

were broken down and the full r ge of mo•••Dt n.a obtained. 
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It i• thie 1'oro1ble anipul tion whioh ma, be criticised a• 

it is more likely that the benefit derincl in theee oaae1 

wae du• t the breakin down ot adhe1ion•• whiob waa only 

poasible after the inJQotion of a eolution containing a local 

anuethetio. 

In 1945 Waugh'• OOlllllwd.oatio• on the treatment of aon~ 

nere gai • the finding ot an alkaline reaction in the 8J1lOViel 

tlnid 1 oeteo-art ritie. Other tha stating it wae •••n a, 

high aa 8. 8 he gi Yea no experimental reaul t • to •Pli ty thi • 

He go•• on to at ate .. bat · in a oaee tbioh · ba4 . 

r eoeiY a long and ewo•setul oourae ot laotio aoid injeotioru 

into the lmee joint, eJCamination of the oarttlaa• reoYed trom 

the heed ot the tibia ebond a oonring ot tibrooartilta&• 1/32 

inoh thick oYer tne whole weight beadn1 1urtaoe. 'fha proceaure 

Waugh dopte4 in tbeH Ol\HI of oateo-artbritia ot the hip joint 

waa again te follow the tajeotion (wbioh wa.1 made into e.n4 

a.round the Joint) bJ a gentle manipulation, and after thi• con-

He treated 108 caee• 

ill tbi e ftJ o••r the preoec!ing fiYe year•, but because of 

bombins•, r OY l• eto. he wa• unable to tollow them up oompl tely. 

He, hon'rer, did follow up 26 co Houtiye oaaea treated during 



- 9 • 

1942, and . found th t between 50 and ~ ot th••• oaHI ba.d 

obtained sutticient relief from pain to be able to carry on 

their noraal oooupat1ona, including ehipyard work and coal 

hewing in the caea of the aen. Waugh aentiotte4 that th• 

ohiet contra-indic tion to tbia method ot treatment ia mark•d: 

l se of joint apace. · Five 0£ hie 26 oas•• tell into tbi• 

oategory and three more tailed to attend regularly tor treat• 

mettt. Hi• figure• for th• remaininc eighteen ,.,.re a• follow~: 

Nmber Reeu\t1 
ot Cag1 !•n: 0004 0004 Poor 

In-Patient• 4 3 0 i 

out-Patients 14 4 7 3 

. Vartoue other autbor1 he:f'e given brief reports on thia . 

aethod ot treatment., notably Cron (1944) who uae4 acid potaaaita 

pboaphat•, and Raaaurthi ( 1947). Otru,r• include Hetherington 

(1946) BH,ld end Martin (1947) Ue.weon (1946) and Ho-.11 (1947) 

Th• tollntng table gi••• a. caparison ol th• result, 

of tbou author• •• gaYe ttgure,. It should be obae:rved 

that Cron (1944) did not tie• any local enaesthetio and hie 

eeriea ooneieted ot a' Yery l arge number ot "active infective 

Only the figure, tor the aroup wt-th 

oeteo•erthrit1a will be g1Yen. 
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9 
(ou. injeotion 

1

u,uallJ 
euffioient) 

I ! 

18 - Asy11ptoaatie Ueetul 
38 • ObJectiTe d SubjectiTe 

improTement 
37 - SubJectiTe alleTiation 

Ramamurth 120 In 5~ ot oase, pain and Useful 
(only 2<>% re<.uired etittneas dia,peared tor 8 

He l 
nd 

ll rtill 

Maw,oa 

ore than one in- to 16 aontha 
jeotio) · 

25 lmproTed1N2 Chanpa O[H 
aee, only •• 
ip, and neea 

Knee a and wri at 
ip• alotte not 

inoluded here 

6 Pain 
8 Stittne,a 
1 Waltina 

difficulty 

18 Jetter 
( aTerage nuaber 
ot injection, 4) 17 
Hipa not lnoluded 
here • 

15 8 l 
17 7 1 

15 7 l 

Ho Chang• 

1 

Useful 

Very 
iapreased 

.... urthi add• that in a tew •••• witb a little 

ettuaion 9 the pH of the tluid waa tested before the inJeotion• 

48 hour, atter the injection d three ftek1 later. It changed 

from pH e.o betore the inJeotion to 7.2 in 48 hour,. In 

three weeta it wa1 again 7.8 or a.o. 

Scott ( 1938) wrote a1 tollowaf "To introduce cbemi.cal 

eubetanoea into e.rthritio joint, with the objeot of modifying 
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the rhetmatoicl prooe11 ia in itaelt not a part.icularlJ new 

departurt. Incle&d, it llight .... the obvioua thing to 

trn butt to Judie fra th1 meagre literature av ila'ble, 

investigationa ill thie direction have boen unqateDatio end 

sporadic". He go•• on to any " y interest in thie matter 

waa first arouaed bf examining eeveral arthri'tio pationta who 

bad certainly derived benefit at tbe hafldl of a. foreiga 

phyaioian, whoa• ro1u1.i to communicate hie metboda had resulted 

ill the loa• or hie diploma- It we.a bi• euetom ... o injaot 

a saall dose of some oily p1'eparation more or lua daily for 

a month, 1fhich, be atatedt bad a nutritiY• effect on the 

joint cartilage, an ..,axpldation whiob bia ••dical oolle~guea 

doubtleaely toWld it difticult to accept. It eeemed worth 

while, boweTer• to tey to rtdiaOfi'ffl't it indeed it existed, 

a.nJ principle which h• 11a1 haTe found etteotive" . 

Soott testo4 84 differe~t oil• by injecting thf.li into 

normal Joint,. Poppy ... d oil ueed by i'orestier a• a 

eolvent ot iodine in 11piodo1 proved the mo.t irritatillg ot 

them all , and the lee.wt irri tatin1 ot all the vegetable 

and animal oH nt liquid paraffin• He wa• ot trua opinion, 

however, that oil• used by tbem•elvea do not produce Qnf 

permanent benefit in ~heume.tio joints. Tbough nothin1 waa 
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cained troa the aeoh nical etfeot ot en injected oilt the 

rea•onet firat to prolo~g the aotion of any eubetsnoe 

di••olvecl :in it end, aeoon4171, .to looaliH that aotion. 

Tbua when a lo% t10lution ot sodiua aalioyl1i1te in water 

we.a injected iuto an inflamed joint the effect ot lea .. ne4 

pain w • haediat•• but often c:U.4 not lari an hour, tr&oea 

of alioylate• being .aoon tound in the urine. It o-n the 

other baud 1~ of aodit.1111 1aliorlate waa di ••olYed in oil 

there wae TH'f little 1-,.ediate efteot, but a elow r·eaotion 

' which l eted 1everel. daya, urinary aal1cylat• not being 

detected. 

6 ott touna that rbe\llatoid Joint• deriYe4 no ·benetit 

trom thia therapr • . It thH·• wae any change it na more 

likely a deterioration. He tound the following mixture, 

which he called gomenol, the most u.-ful, .. 

Caphor •• •• 
Oil ot niaouli •• 
Ether •• 
011•• oil to 

• • 

He · treated eighty kn•• Joint a and hie reaulta were •• tollowaa 

Patient• under '10 :reart of age 

Patient• oTer '10 year, ot age 

36 good reeult 
12 fair reeult 
2 neaatiTe reeult 
6 goocl result 

22 tair reault 
2 negat1Ye reeult 
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Woolf ( 1938) a4Yocated the injection ot the patient• I 

own liqueti•d rat 1nto the oat o- rtnritio joint,. H• 

• leoted thiA terie.l 'beoauae he co11aidered it would be non• 

irl"itant to the joint tiaaue,. He reoo111nended the aethod 

of tr atant 111 oat&0•arihritl• - ••eoiallJ in tbe "dry" type 

ot joint, oonddering it Yeluele11 in rhemaatoid arthriti1. The 

fat wee obtained troll the abdominal wall and we.1 haded in 

the theatre til sutfioien oil bad bHn x-.raoted. Th• 

oil wa, allowed to oool to 120° F and theta inJected into 

the affected joint or joint,·, approximatelJ 15 c• being the 

•ount used for 'the aYerage knee Joint. There were 24 

patient• in the teriea and. 30 Joints nre injected. Hia 

re wl t • wer-e a, tollowaa • 

SUICGSffl •• •• • • 16 
Failure, •• •·• •• '1 
Doubttul • • •• •• 3 
Immediate re1ult ,ood but 

unable to follo,,..up •• .. 
It ahould be noted that some of the failure, Mre oaae1 with 

rbe\.lllatoid e.rthritie. 

Fletcher (1943) reported en the uae ot intra-articular 

injeotione ot lipiodol. Suob a procedure waa tirst adTocated 
' 

by Sioard and Foreetier (1932). TbeJ laid honver, that tbe 

111Jeotion1 were ta.r troa painleH and qnoYial ettu1ion1 often 

• 
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followed. fletcher tound that the injection, were followed 

by a marked degree ot pain, often necaeait ting morphia tor 

the first 24 to 48 boure. Hit reeulte were aa tollowaa-

65~ nre aymptom tr••• 15% illproved and 2o% not s11lproYe4. 

Hta aucceaatul oaeee were followd up for length1 periodt 

ranging trom 2 to ? year,. Fletcher alao injected a eerie• 

of 20 oa aee with Scott'• apecial aolution of goaenol. In 

fNff 20 oa ... , hi• reeulta at th• time th• patients left 

ho api tal nrea 

10 eymptom tree, 6 improYe4 only and 4 not improYed. 

A.tter one yeu at · ltan thne ot the patient• who were qm• 
·, 

ptom tree had relapeed. The gomenol injectiona were, however, 

pe.inl••~ Fletcher (1951) atatea that the reaults with 

gomenol Hem lesa eatiefaotory than tho• with lipiodol:., 

because the reeulte are more temporary. He, however, 

ditfera from Scott :l.n reoammending gomenol in rheumatoid 

arthritie. 

Kron (1948) advocated the uae ot intra-articular 

a,.kali ( eodim bicarbonate) therapy, because he cotteidered 

alkalinity in a joint to f'avour the eolution ot "muoin" 

in the synovial tluid: Thie he argued would keep the 

nutd viecid and in thi• manner improve lubrication. He 
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ia of the opittio that in "arthritit d.ooa" the tollowing 

Tieoious cir le edsta1 

Reduced d.aooait7 - friction· - paia an4 

in.fl ation - aoiditioation - Yiacoeit7 
&till ' further rectuc.•d and. so on, 

The alkali therap7 he contend• break• the 0701• and he 

aeritions tiete.otol"'/ re Ulta o1"&1ne4 in fiye patient• with 

oateo•arthri tie. 1'b1a l• i direot contrast to the tajeotion 

ot an cid into arthritio Joi t• ae outlined 'by \fa-ch. Kron • 1 

th or, ta eupported by the tact that the addition ot an aoid 

to th• synovial nulct will result in the prec1p1t11tirn ot 

"muoin" • but this aey occur witli certain alkali•• too. Hi• 

eerie• ot oasea · is Tery •all end it ia ditfioult to draw 

ooncluaions from this single report. 

de Leon (1948) report 4 on the intra-articular injec~ion 

ot Vitamin C a.ddecl to a riovocainr: eol ion with ail acid pH. 

He first rea.eone4 that the Vitamin C might be benefiai el tor 

the nutrition ot the art1c·u1u oel.l•• Subaequently he telt 

that it • probably the aoicli t7 ot the eolution that •• 

reaponaible tor the therapeutio etteota obtained. Apparently, 

( 

howeTer, be frequently repeated the injection• and 1 t i• more 

than likely that the noyooaia n1 playing the cbiet . pttrt in 

alleTiating the a711ptome. Be doe• not gi Ye any toll ow up 
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tiguree bat Jolie ( 1952) who riced with d• Leon is ot 

the imp..-aai n that th long term reeulte were poor. 

Douthwaite (1946) mat•• the tollo ng critic!• of 

the injection ot acid into e.rthritie joint•• "Tb• rationale 

ot aot 1tie tion of erthritio Joint• 11 eed on the finding 

ot an ttlkaline pH of the a)11ov1al n uid tn oaeea with 

chronio 

ot the 

oateo .. arthrt ti•• 

reaaoni 

EYen it tbia be 

~ in (a) the 

ao, the wee.Jm&s• 

1rici of • 

treatment direoted to a a n obange in pH ( b) the iapro'bability 

that lactio acid atteote this more than tranaitoril7 (o) · the 

· addition of a local anaestbatio to the fluid ( d) the willingne11 

to inJ•ot a.round the joint s9 well a9 into it and ( •l the 

inclusion of exero~s which are w.U. known to help the o teo­

arthritio espscially it performed witb care, itt C'lmbination w1 th 

local enaeetbaaia"• 

J'latcb r ( 1948 and l9S1) f.,l• that the manipulation 

ia probably the most important part ot th• procedure, eepeoially 

a• _tar a, the hip Joint ia conoern•d. He oaHidere thd 

almost identical re•ulte oan • obtained by inJeotina the 

oap•ule with prooain. He oonnd•r• that a Bingle injection 

prori.dea re1iet tor nrying period• ranging troa hours to d Y•• 

He euggesta that once ·••ti staotory relief ia obtained th• 
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ilijsction be repeated every tour- to ti Ye w"k•• 

Bater and Obaren (1948) treated a aeri•• or 52 

patient• (70 joints) with osteo,,,e.rtbritia with three typea 

ot intra- ertioulu inJeotione. Th•• oaaea were not con-

tined to eases with tnvol·nment ot the knee joint only. 

Tb• three typea ot inJeotion, ueed area 

Solution I - Laotic Acid la 2" procaine with 
a pH ot s.4. 

Sol_utio II • o.5ji proc,fd. ne djueted to a pH 
of '1.6 with sodiua phoaphat•• 

Solution III • Normal .aliae. 

4 10 oo injection .. wa• giYen into the hip, and 

••• joint• an4 the 11111ber ot injectiona giYen to •ach 

patient rangecl troa 2 to 22• the af'erag• being ten. In• 

jection• were given at torinightly inte"al• in moat 

inatanoe,. The patient• were put to bed tor tort7-elgbt 

houra attar each injection and given non-wight-~artnc 

exeroi•••• Tben exercia•• ••r• continued and ,tretHd all 

th• time the patient wae under ob .. rYation. 

reaulta wer• ae indicated in Ta.bl• III • 

. Their 
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T B le I I I I 

Result eatment 12ima.2n uase• 
L ll ill.. 

improv nt 1, 6 

SU ht illproY• oontinuing inJeotione 5 5 -
Slight J.a rov•ent, • ce inJeotion1 1 -
lloder te lapr ••ent, oo tinulng baJ• tiona 5 6 1 

·oderate illprovement, ••~••d injection, 4 2 -
Ore t .,.. at, o ntinui iajeotio • l - l 

Great ' 
d injeoti nt 12 • -

Tb utbore I est th• t • ap r ntl1 higher percentage 

ot final prov •nt n lactic cid i• due to the t ct that 

they ha ueed th laotio cid tre eat longer than the other,, 

with the result that or or the o •• treat• with lactic 

cid b ea followed to their end re ulte. They arriTed 

at t •• oo oluaion 1 

l) That the method ot treatMnt .... moat beneficial 

2) That they had found no evideno• that · intra•artioular 

1 jection with acid fluid bad any special adv nt • 
OY8l' 1olutiona with a phy1iologioal pH. 
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3) They attribbt• t h• 1uoce11 ot tbe inJeotion to 

tlw lubricating action ot tho tluid l~troduoed, 

d also poeaibly to the tact that the patient,• 

aigbt have broken down adbeaione 'lfhile the 

etteot of th• prooaine ••• preaen-t. 

TheJ giTe no ep•otfio ollow up fig rs• but aention 

that the ork had been la proo-••• for eight••• mo11tb1 when 

th• artiol• weut to pr•••• Th• nmber of oaae1 tNate.d 

with Solution III 1. . . the norm.al aaline 1• too aall to 

allow oonolueions to be dra • UnfortunatelJ no 1ndioction 

le giYell a , to how auoh longer tho oasee that reoeived: lactic 

acid had been obaerved, tban those r.oeivtng procaine alone. It 

ie indeed clittioult to make any d•ductiona troii the table. 

Se.eta (1949) advocated th• UN of bepart12. intra• 

art1oular1y, beoaufi• of ita uti•bye.lvonicia.se aotivity. llaolean · 

( 1942) &114 Meyel' ( 1947) both report the inhi'bi ting •fleet ot 

heparin · on teetioule.r b.yaluror:.id ••• MadinaYeitia and Qui.bell 

(1941) reported a marted tntlueno• ot aalte eepeoiallr a:;dium 

ohloride on the activit7 ot teatioular byaluronidase •• 

· deterained by Yieooa:laetri.e methods. Saoke doe• not mention 

whether b• u.Hd eodi t.a bepari or not . Th• heparin ordinarily 

aYailable i• the sodit.111 salt and uld therefore exhibit no 
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m1ti-byaluronid .. aotiYitJ. . In a personal oommunioation 

to lorwits (1952,) be 1 o 
. . 

th• opinion that both 

l ctic · acid 8J'l heparin leave auah to be de1ired in tb• 

. p n:ia.n t r liet ot pain in o eteo•arthri tia. 

Ot no nt year• bomon injeotiona haYe in many 

reapeot• reTolutioned the all Yb.tion ot the lot ot the 

arthriti • ost ot the liter ture on tis t pe or 

therapy is dffoted to their uae in rheUll8.toid artbritia. 

Henoh e't alia (1950) report a oa• ot leukfltllia• who ia 

addition had o teo-artbritll• 1:>£ b• left nee, treded with 

cortiaone aytst icnlly .:.ii.th marked amel!ore.tion of the pain 

and sU.ff'n••• ta tne knee. 

improvement bad been maintained. 

en .. en one cmtb later the 

Thol'IIII et alia ( 1950) in 

a paper on the clinical useful.nee• et A.C.T.H. and eorti,one 

report &• tollow11-

M<Jne patient wit b 

d an aasoointe4 bil t rril 

genenlieed osteo- rthritia 

111 coxae . 1enili1; wa• treated 

witb A.C. T. H. ( 10 m. g. ever, o hOUTa) tor ae·ven daJ•• 

Pl c boa given during the recodin& · two daya had no etteot . 

There we.a & mark•4 e.llen. tioli t pe.in and inore nd mobility 

ot joint a within twenty four boura of the eta.rt of A.C. T.H. 

ImproYement beoaae more marted during the aenn day course ot 

tberapf" . 
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Bo~ts et elia (1951) treated eleven p tienta th 

ost o-nrthritis . of the hip with oral cortisone itb aa.rked 

subjooti e · proVilllont in ten patients. The hormo&e bad 

to be discontinued 111 sOl'le . because of mtoward eymptoi,a 

but five out ot eight pa.tient• tollond U}I nre continuina 

cortison• th rapJ e.tt•r nin• monthe. 

Bro~ et alia ( 1951) dieqr.. wi.th ·the•• opinion.a, 

boweve:t-. 

hip Joint diaean tre ted DJ ral and qatemie corti aor.w, 

only t ca.at• ehowed improTement. Because ,ot the d~era 

of suoh tre~tment in the older ai• gro1.1> . th••• author• do 

not coua1 d•r suo.h treatment J uetifiable. 

D dell et· alia (1952) are in agn••nt with the 

laat mentioned ,:iuthors. The1 tr atecl ten p tieni• w1 th 

malt111 co%ae aenilie, firet with a plaoebo an4 later \ti.th 

oral cortieone. Partial relief of pain was noted in eight 

ot the ten patients while reoeiviq corti00M and in six 

ot the ten pa:Ueilt• ·.1hil• reo-etvinc the plaoebo. No 

s!gnifiot.nt obJeoti•• 1-pro•••nt oourr .. ed no untoward 

8J1Dptoma re noted. 

H llander et al1a (1951) reported 011 the u .. ot . 
hydro-cortisone and ooriisone 'by 1.ntra•artioular injectiott. 
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Thay tronted a large number ot rheumatoid artibritio 

jointa and round bydrocortisone far 1upar1or to corttaone when 

used intra~articularly. The cortiaone o!.'ten produced no 

neponse and on ocoasio~• proYed to be in-ite..tina. Th!IJ thta 

decided to treat oateo•arthritio jointa in i;bia waJ.- !qdro-

oortisone waa injected into the Joint• ot 39 patient• with 

oeteo-artbritis. Their Hrie1 ot S'I kn••• will be considered 

la eome detail. 

· I ·n 36 or the 37 in,tancea a coaapl•t• or nearly 

oceplete di1appee.ranoe ()f qmptoma encl ooaplet• r.turn ot 

DO?'IUl.l work tolerane-e we.a noted within 24 hours athr th• 

illjection of 25 mg. of hydrooorliuone into the painful joint. 

The d\lJ" tie ot relief in the•• oases e.Yerage thrH wee,k,. 

In on• oa~ relief oontinue4 tor tiYe montha. Re•tnjeotion 

,re.a mad• wh• th• symptoms recurred. 

Fot compari eo:n ot ettects 25 mg. cort184>t'l• •• sub­

.tit utecl .for h7drooorti son•, Tori. thout the patient• • knowledge in 

22 o ...... ?n no inatdf• wae · the •arted alleviation previo sly 

noted after bydrooorti,one tnjeetioa redupltcat t by the use of 

cortisone. 

The relapn which oocur• after a remtaeion produced by 

the bydrooortieoue he.a, oocording to Holl nder end hi• eo• workera, 

never &ypeared woree than the pre-treatment artbritio state. 
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These authore o, ho~ ar, phaai •• tha t ect that before 

this ethod 01' treatmett can be onlled a practical alcl in 

tbe meneaement or t i.a diN&H., it mul't stand · th& test ot 

time. 

Tba more draa tic reepouee to hydrooortisone 1 

scribed to tile teot that, although . mor• soluble tn Yater 

than cortisone eaetete, it i• l••• aaluble in blood plasma. 

Preet.ma'blJ t erefoN .. it would. be leas soluble in eynovial 

tluid, nd 60neequ.ntly diapera aor• slowly troa tbe joint . 

Othor reports on the use of intra•articuler hyd ro· 

cortieone hav b en given by SteTanson ~t alia (1952) nd 

Keralq o.ud Dtt11111S-raie ( 1952) but theJ haYe only dtecri 'bed 

ita eftecte in o s • wi:\h rhemat.r.>id thritia. 

Sacke ( 1953) ba a preliminary report oil int r -

articular bydrt,001•tisone injections entione aix oasea ot 

osteo~arthdtia or the kn•••, ho have 'b$en relieved tor 

two moutba after tbe l st injection. H9 al•o mention• 

remiao!otte rengi. from c,n• to . tour wek,. 

Kuhne ( 1958) riate1 that 1ntra• art1oul.ar ittJeetiotH 

ot bydrocoriiaon• haYe re111ltec1 in t•porary reli•t ot pain 

and stiftne•• in about two• tbirde ot patient•• 'l'h1t treatment 

ha•• ho•ever, not cbu1ged th• patbologioal picture nor 
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leeeen the e naity. H con id rs injection• ot laotio 

acid or looal ane.sstbetlc . to b of Y r, little ., lue• and 

prefer• alge111ioa, phJaiother py and correctiY• m au'l"•a to · 

int re-art1 cuhr therapy. , 

Befol" discussing the i 'Nati atione ill tbia eeriea, · 

the re ult of l ctic cid inj~otiont givan . in the Ortho-

pee ic D p rt ent ot th• Oa-oote ohuur Hospital durl 1950 

end 1951 ll b s:t.ve11 •. ionn ire wn sent to 

21 p :tient1 vho reoeived the • inJ at ion• for osteo-,,arthrl tl • 

ot the ee joints 4 16 either replied or proeented 

The following q\19stiou1 were put in the que tionnairea 

1. or how 10 utel your knee trouble you betcre 
receiYi the 1ujeotiona7 

2. Did tbey preYent you l'OII carryinc out ,our ro tin• dutieat 

3. , Hay• the injection, helped you at all! 

•• It they haYe ,helped, °" muoh have you improved! 

5. Are ~ou at reeent tr•• frOl!l trouble a, regards rour nee,, 
e. ~ can you clbb , ateira without ditfictultyt 

The iuJeotioue were giYen bJ the var oua intern, who 

wer• working ia tbs departmem during the perio • 

'l'he reeulta ar• reflected in Table IV .. 
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G OO'IJ SCHUC HOSPITAL D If0 19~0 AND 1951 

c.o. so 
** r 

Both 

0 month• 

5 mo ha 

2 yeo.r• 12 

6 Y• r• 

eao 

et ' • DieeaN ** Tbyro no 

Follow 
up 

15 month• 

16 month• 

month, 

18 month• 

15 montha 

2 ye re 

1 rear 

21 onth• 

year• 

22 month• 

2 1•ar• 
4 month• 

2 Jear• 

21 month• 

20 month, 

llarkecl IaproYeent - oompletel7 a-,.ptoaatio or 'Hl'J mild aymptom• 
od rate • ll c better but with e pain and ditt'i ult1 t ,t ir•• 

Beo u e all the o Na t th•Hl••• tor exemin-
ation n di.tinotion could e a• bet.. aubJeotiYe end 
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o'bJeeiiYe ~pro•••nt. 

It will btt note4 that ot the ,ixt•en that replied 

.... a report marked: ~proTementt three moderate and t1ro a 

t-,orary r•i•1io11 with 1ubeequent gradual relapse. Two 

·did . not change and, t1ro ooneidered they ••re woree after 

th• injeotion,. 
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OH APTER II 

CLINICAL INVESTIGATIONS 

A. !fA'lERJAL 

1. The Selection of Oa.ee• 

a. Salient Point• ln History and ixanination. 

B. Q'fflQPS 

l. Tbe Nature ot the Injeotion• UH4 

2. Th• Technique ot the Intra-Artioular Injection• 

3. The Supe"i•ion ot Ca••• 

c. Tl:Jli RESULT§ OJ' N INTRA-ARTICULAR lHJjXiTIONS 

l. Tbe Group whioh reoeiYed Prooaine Injeotione 

2. The Group which reoeiYed Laotio Acid Injeotione 

a. The Group wbioh reoei••d Aamoni111 Sulphate Injectiona. 

,. The Group whioh reoeiYed Oortieone Injection• 

s. The Group which reoeiYed Hydrooortiaone Injeotione. 

D. OQfPARIS<JJ Of THK RESULTS 
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After going through the literature on intra• . 

artioular in,Jeoti.ona it beoomea apparent that the aajority 

ot the author• taTour th~ir own partioular type ot 

injeoticm .• Eaoh in tun it of tbe opinion that tbt 

1njeotion material he reo0111Denda produoea the best result• 

In , addition the opinion 1• ezpreeaecl that the reaulta ant 
... 

moat •tiataotor, and Tarioua aodea ot action are euggetrte4. 
r 

Thie produoea a degree ot euapidon, •• the treatm«it 1• 

often •oat •pirioal and oan at the aon bt ot oni, 

-,.ptaaatio Talue. The Tery tact that the re eul ta are 10 

UlliYeraally 1004 add to thia aoeptioi ... The ••••eea«it ot 

the reaulta i1 never Yery olearlJ stated and appeari to be 

'baaed on eubjeotiYe tindiDI•• 

It n.a deoiC,ecl · to inTe.tigate the reaponae to 

oertain intra•artioular injeotion1 1n •• oritioal light aa 

poaeible. In a4dition an attt11pt would be made to elucidate 

the rationale, it 01, of thia aethod of tnataezrt. 
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A. IIATBRIAL 

1. !hf Seleot101 ot oae•1, 

Beoau .. ot the aoaroit1 ot bo91>1tal 1-da all patient• 

wre outpatient,. .It w.1 dtoide4 to oontiat the oaee1 to 

tho•• with o.ateo-artbritia ot the tnee joint or Joint•, a1 

one oould be abaolutelJ oertain ot the lajeotion 'being intra­

articular, wherea, in the oaH of the hip joint thia i• not 

alnJ• po1tible. Al tar u poHible the oaee, Hleote4. were 

tho•• with the di1eaee oontined to on• nee or both kn•••• 
(Often tbe Yertebral ool1Dll or ac11• other Joint lhowed radio­

logical mden•• ot o,teo-artbriti•• although no l)'llptca1 

referable 4o th••• region• were preaent.) 

It ia known that rheumatoid arthrttia 1ll8J' 0011111enoe late . in 

Ute, and may attect one or two joint, for a oonlidere.ble time 

at first. B0mt1 ( l9S2 ) 11 ot the opinion that thi1 type 

ot rbeuaato14 aribriti1 Yery often o08Den••• in a large joint. 

In order to exclude poHible . oa88• of rhet1natoid arthritia only 

oaee• with a normal eedimentation rate were included., with one. 

or two po••ible exoeptiona, wbic:ib will be ,~oifioall.J aentLoned 

when the oa••• are· di1ouseed. tcellgren and )(oore ( 1952) 

d••oribt a type of oeteo-arthritia with a raiHd ••dimentation 

rate and polyartioular inYolY .. ~nt in a1aooiation with Heberden'e 
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however, too dittioult to be certain that 

not in t ct oe.see ot T'het11atoid arthri tit. 

Beoauee ot tb1• method ot eeleotioa the Mriea had to 

be prune ooneiderably. rort7-two o 1e1 ( eixt7 nee,) : treat• 

ed_ with intra.-•rtioUl.ar inJeotion, ha.Ye been inoluded. 

Th• duration ot IJ'llptom• Yariecl oo,uiderably, · but an 

att•pt wa, aad• t(> iaolude oaMa w:l:.th long standing die• 

ability a• ftll at oasea with a relatiYelJ ehort history. 

In a tn oaaee tr uma wae · the original taotor that pre• 

diepo••• to tbe oeteo-arthriti,, whilst 1• another group m&l• 

alipmellt ot the Joint euri otl wae preeuaablJ rell})oneible tor 

tbe resultant artbritie. The largest 1ro11p, bon•er, oon• 

eieted ot tbe "idiopathio" type ot osteo~arl8ritis. 

Uoet· oae•• bad . o'bjectiYe •YideMe ot the diea.bilitJ. 

The obJeotiTe cbange •• ohiefiy an impaired range ot aotive 

ao••m•• 
All the oaeee iholuded hacl radiological endenoe ot the 

diaee.ee in Ya17in1 degree• ot "Yerit7. Ae far aa poseible 

no Yery earlJ oau1 were lnoluded. Sea• ot the ca.see hacl 

Y•l"J adY fl.Oecl radioJ:sioal obangea, eepeciallJ in the group 

that reoeiYed hydro-cortlaone. Here it muet be pointed out 

that the degree ot rediologioal ohang• wa• no index to the 

extent ot the dieability. Very otten the joint with the 
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moat adYanoed, x~ray ohangee n.• the painl••• one. TheH . 

ob1e"ation1 have beau made by other authors inolud.i.n1 Iron. 

(1948) 11114 Bater . •nd Cba7en (1947). 

Zn all oase• the peripheral puleea · nre palpable, a, 

it wae desirable to exclude any poeliblt oa.se ot peripneral 

vaisoular dieeaH la thia , .. r1,a. 

2. Sal.itat Poiot1 . la the IUatoq anst ljixffllination , ot le.ob , Patient. 

( i) Tl» Hietoa 

Urui:er thi1 beading the inteaett7, duration and 

the natl.ll"• ot the pain, were determined. It •• particu.t.a.rly 

noted it. tbe patient could attribllte any oauee tor the onset 

of the pain. In addition the patienta were aaked wbethfr 

pain waa preeent during . •••rot,, or at rest er on both 

ocoaaione. Other- . question• •• u the •tteot ot the pain . 

on tbe patient' 1 daily routine, end the ettect ot climbing or 

deaoendi~g shire nr• alkecl, 

b. st1ttne1•, Ottea the major complaint wa.• not pain 

but the dlttioult7 in performing aotiYe moYementa. 

( U.) 'l"be Ex9inatio11a 

The following aigna nre 11oted particularlya • 

a. Tb• pre .. no• or absenoe ot an ettueion 

b. Th• range of aotiYe moY•ent•• 

o. Tbe mobility of the patella, and it mobile, whether 

movement produced pd.n. 
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d. Whether tenderne•• on palpation we.a preeent. 

e. The circtaterenoe ot the thigh tour ti11ger­

bree.dtha a.bov• the patella. 

t. 'l'be preNnoe or abeence ot CNatiDI• 

g. The tunetiottal. pertonaanoe ot each patient. 
, . 

Th11 included the gd.t, the eaN op dltt:l.oulty 

ot olimbiag oa to tbe ' couoh, or getting up tNIII 

an ordinary chair. 

B. METHOD§, 

1. '1)• Natur:t ot ty . InJeot1onp Uffd. 

FiY• typee ot injeotion1 flre used in thi• Hrie11 • 

a. 0.5% prooaine in 10 oe aeline. Thi• ia the oon• 

oentration of procaine preeent ia the prepar tion ot laotio 

aoicl eupplied by Saphar t r intr -artioular uee. 10 co 

flre injected 10 tbat the YOl1ae of fluid injeote4 ebould 

be the ,.._ aa in the laotio aoid injeotlona. 

b. 10 oo o.~ laotio acid in 0. 5% prooaine at aupplied 

by Saphar. 

o . 2 to 5 oo of •at urate.d aanoni 1:111 aulphate, wt th a pH 

ot 7.o. Thie eub,te.noe we.• eeleoted beoe.uH lite lactio 

acid it precipitated protein, but did not potHH a definite 
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acid reaction. It wa.e noticed that on bolling the 

-onillll eulpbate solution in order to ateriliae it tor 

iDJeotioa uN, the pH 1 lo••red1 conNquent17 the 

solution 1ra• ateriliaed bJ Seit1 filtration. It •• not 

poeeibl• to inoreaN the •ouat ot tb•N injeotiotra beoauee 

' ' 

-:ney prwed to be rather painful it inoreaee4l. TM 

saturated solution wae uaed, beoauN it waa felt that after 

l 

dilution by &rJJ eyttOYial tluld present in t~ joint, abcut 

ball saturation would ultiaately reeult. 

4. 50 to 100 q . ot 001·tieone acetate t . e. 1 to 2 co 

•• 25 to 50 •I• bydrooorti son• i . e. 1 - 2 oo 

2. Tbt TMhnigue ot th• Intpa- 1rtioulK Illieotiop* 

When the aer1•• na first etariecl the lateral tntra­

patel lar route into the in•• Joint waa t11plo7ed but alter 

th• appearenoe ot the paper bJ Hollander , et alia ( 1951) the 

aedial intrapatellar route wa• adopted. Tbi• rout• wa• found 

to be preferable in mallf oa .. , •• in adYeno•d patello-femoral. 

artbriti• the patella 1• ••l'J ottea ilaobile and plaoed rather 

Thia aeana that aoo••• tr• tbe aedial side 11 

easier than tl"OII the lateral ride. 

Atter ol•aning the ekln thoroughly and under •trict 

aaeptio preoautioa1 the patella waa graaped b7 the tingare 
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ot the left hand. eud pushed •• tar aediall:, e.a ·poaaibl• • .. 

Thi• aanoeU't're o)ened up the grooTe betyeen the patella and 

the t•or&.l oondylea and ao ade tbe introduction of the 

a•edle ••l'J · auob limpler. The etin and auboutell•ou• tieeu • 

were infiltrated wlth a little prooaine but no procaine wae 

inserted into the Joint oavi tJ, except ir.i tbe oase• rece1 rlng 

ammoni\lll · aulphate iaJectiona, a• th••• tnjeotiona pruved to be 

i-intul unl••• preoeded by the introeuotion of l to 2 co ot 

21, procaine. J'our oa •• were not given any preU.minary pro- . 

Oeinea . TheN Yill be aentioned eeparatelJa .lfter the insertion 

ot the aeedle a oleo qriqe oontainin, the u'bstanoe to be 

inJeoted wa• atta•h•d• and if at ell possible a few drops 

ot quovial fiuid were aapirated. end mixed with the oonte.nte 

of tbe qringe. It tbia was not poa,ible a tew .minima of 

the fiuid to be injected nre introduced, and it no resietenoe. 

we.1 encountered it we.a clear that the needle waa intra-ar"ioular 

end the injeotioa oould prooeed. Atter the inJeotion a 

oellodion d,·eaaiag wae applied. and the joint put through a 

eingle ran;e ot aoti Ye aovement I to enao ura1e an .-.·en di•-

tri bution ot the injected aaterial in the joint. No,1 

ae.nipulailvt prooedurea were pertonned and tbt patient wae 

inst, uoted to continue with bi• uaual rout in• after the 

injection. 
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s. JEeerTition . ot ca .. • 

When th• patient• attended aub9equently, they ,,.re 

questioned a.a to how the joint r Joint• hacl beh Te4 

during the wek tollovi.n& injeotion. A• t:,.r a• poee• 

ible no leading queation• were eked. 

The pat ie •• ...... in no itt,tattoe aware ot the type 

ot injection• tbey nre receiving, u the pqohologicel 

fsotor, eapeoiallJ ia the oe.sea treated with oe>rtiaone nd 

hydrooortiaone migtrt eaailJ play an taportent role. 

No other therapy_ apart troa anal1••i•• was used. 

Vef'J aallJ ot the ••••• had had pbyaiother y in the past, 

and had either relapaed or reoeiYed no ~•tit from thi1 

form of treatment. However, oaoe it waa decided to 

OOIIBlenoe the intra-artioular injection• all other treatm.tnt 

waa diaoontinued to · avoid contusion in the aseeaement of 

the re salt,. In a tew aa••• onoe the reaul.t ot the 

injection therapy had been a••••••d, quadrioepe exeroi••• 

were instituted ae it •• ottn olear that all pain he.4 

bHll reli•••dt but that : the reeiduel we ••• •• delay:ln.1 

full retura ot tunotion. 

Th• anal1••io• preacrib d -nr• t bleta ot aapiria. 

paanaoeti11 end oafteine (are. •>• The patient• wer• told to 

take two tablet• it and wlte the pain n.• ••••re, and to 
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keep a reoord of the n11nber ot tablet• taken eaob net 

Th11 wa1 n_oted •a.ob titae the patient attended, NrYin1 •• 

a guide aa to whether the 1\'JteneitJ ot the pain waa in 

y way beiu deore 1ed by the inJectiona. 

After the oompletion ot the cour•• of injection• the 

p tienta ..-ere agaln •••n tter approximately tour weoks and 

it .,here wae 1mprov..ient they nr• told to report baot 

whenever the symptom• recurred.. . It no, or ouly 111 ht, 

1mprovea1ent w.1 manifested the patient• were aeen re ularly 

that the subsequent oourN ot their treatment . could be 

decided UPOIJ• The patient• in thi• ••1'1•• nre all eeen 

again just before thi1 account we.a written. 

c. WI Ri§ULTS or THI INTRA-ARTICULAR INJECTI;oNs_ 

Hoy the result1 !![t aaNa18d1 

The dl .. aae ha, ita on natural rm1eion1 whioh 

often made it vesw dittieuU te deoicle bow muob of tbe 

improv•ent n.1 attributable to the injections. For tbia 

reaeon it • et deairable to follow the oaH I e.nd ••• 

th• trequentlJ an4 get to now th• thoroughly. Tb• 

patient• ... re often pbytohologioallJ benef1tted bJ the 

mere tact that they wre reoeiTing actiYe treatment. l(anJ 

of th .. had previoualy been told repeatedly that nothina 

could be don• tor them. Con ... uentl7 tbie we.a another 
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tact or whioh inoreesed the ditfioul ty ot aa .. Hing the 

NBUlta. 

The obJeotive improvaaent w a obietly judged by 

the range of a.ct~Te movamenta before and after injeotiona. 

In thie oo neotion it wa• important to dittere~iat between . 

tapaired moTement due to atittn •• 011 the oq hand., and 

pain o the other band. Other signa eucb a• the die• 

appear •• of ettuaione or tendern••• were v luable adjunota 

in aaaeaaing the objeoti•• iaprovement. 

J'inally th• question of tunoti nal pertormanoe •• put 

in eeparate oategory. EYe17 now and .. hen, one ot tbe 

patimt• woulcl state that they aould olim'b or cleaoend the 

staira with greater treed•• Thia in reand agility oould 

eas:117 • observed and often it • aaooiated w.ltb no 

marked evidence ot objective tmprovem nt. 

,lhe Noaenoiature uped. in f.eeoribing the Be•ul tp 

The following ncaenola.ture baa been uaed. to indicate 

the degree ot improvement in the table• expreaaing the re­

wulta of the varioua inJeotionaa 

1. M rlte4 improY•ent, indicating a complete remiaeion 

eymptom tioally, or an inorease ot at least 30° or more 

in the range ot actiYe movement•• 
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2. Uo ra • prov eut, tu 1 tlrc • r • du l •• or 
I.nor• " t 5•300 1 tbe r na• ol o Ye fl onte. 
le Sli& :t improTement. diO tillfl eoae O t • int•1ait7 
of t • aJ.D• or an 1 crea of u t l • ill • r • o 
aot1ve 

•• 
5. or•• 
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1. The Oroyp ot eatien·lf wbioh reo!ll!Jl 
i!l'.'Oce.ine inj•otion1 intra - artioularlY. 

A• tar a• poeeible a oourse of aia wekly inj eotiona 

ot 10 oo aoh were .-.n. It there waa no respon• after 

thie om• other injection wae aub.titut•d. · In some ca••• the 

change wae aade e.fter thNN r tour injeotiona. Some oas•• . 

with both knees atteoted were g1Ye1l different injection• in the 

oppo.t te tnee eo aa to oampare reaul ta. The degree ot di•· 

ability wa•, ho11eYer, often not parallel and thia •d• the 

interpretation ditfioult. 

The result• 1n thi • group are tabulated tD Table No. V 

Seven oasee reoeiYed procaine injeotiona. Of t~••• 
seven, three exhibited no cbnnge, two were aoderately impruved 

and the remaining two had remieeiona laati• tour ontha end 

one year respeotiT ly. 

Ot the three patiettt1 o did riot improvt at all two · , 

Oas•• I . e. Case No. 1 and '1 did no better on oth•r injectJ.one. 

CaN No. l rece1Yed -.nonita sulphate attar tbe procaine in-

Jeotione and bad a •light remi••ion for two montha. Oa••· no 

'I r.eoeiTed aamonit.111 nlpbate end later la etio acid i!lto the 

ri ht k11•• e.ad prooe.ine ittto the left. The knee which reoeiTed. 

prooain• ehowed slight object~•• improvement. This oaee• however, 
· proved to be a Yery dittioult OaH to aaeeee, beoauN ot 
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!ABLE N01 V a I TRA•ARTICULAR t'ROOAI INJ...,CTIONS 

Caee Ac• ) KIie Duaation 

5 

6 

., 

o. and pro- ot SJ'IJ'J­
•• ducin& pt e 

BJll• before 

82 
l{ 

32 
K 

'° 
-

N • orl 
injeot- I proY•ent I 
ione I SubjectiYe Funotio ObjectiY 
rec iv• P rtor:a no 

2 

6 

• 
6 

Follow 
Up 

l year-

6 moniiia 

6 montha 

22 atba 

14 atba 

22 mtbe 

11 mtbe 

proo. - prooaiiw L.A.• laoti aci A. s. - 11111011iuaa eulph te 
La L. A. - ean left knee r ceiYed lactio aoi inJ•ot1ona and on 

C ti Thie patient ubsequ.ntlJ r ceive 
injection• with no improYem.ent. 

oni\111 ulph te 

C 5 .. quentlJ reoeiYed 5 injeotion, ot lact o aoid with 
r d improv ent. 

L!..1 The lett knee te inclu~flcl in tb t ble of the 1 ct1 
acid injeotiona and wae more seT roly att cted. 

Ce S The lett knee ie included in the t ble ot the oni\Jll 
eulphate injeotion 

Cag 7 SN lao Table• Noa. VI add VII 

The aboYe note• have 'been included ao aa to indicate whioh of the 
patient• r eoeived other inJeotione ae ... 11. 
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ocmplioatina domestio <1i.sturbance,. Ca•• o. 2t the third 

oa .. D6t to benefit fJ'OII tbe prooeine injection• subaequently 

reeponde very well to intra•artioular lact1o aoi. She wa1 

quite un :n.re of any change in th form of tr atment. 

The two 0- cea (Noa. 4' end 5) with t•porary remi•siona 

each eubH4tuently received la.etio acid with marked improvement. 

Th&N two aa.••• aleo reoeiTed different inJeetloa• 1 to the 

opposite knee,. ;at the time ot the procaine inJ ction•. 

I:n Oaee Mo. 4 it waa lactio acid wh1rea• in Caso No. 5 it 

n.a amonim atalphate. Both th•• knees tmproYed 1na.rkedl7 nd 

ha.ve llllilltain•d the improyement tor 22 and 14 montha 

reap tively. 
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2. The Group whioh reoeiTed L ctio Acid In.Jeotion1 

~ ntJ two p tiente r eiT intra-arti ul r 1 ct cid 

i j otio •• 

• ult t 

six l inJ 

• no re~onee 

other 

El t • progre 

.:r , VI 

5 

6 

7 

-9 

10 

-

nty five joint• re injeo • • The 

in mable o. VI . 

·Hone 

or only 

wr 

0 • • 

• 

Lt2 
r, • 

4 

• 
6 

6 

6 

• h 

C ch 

lignt oue, 

0 th 

Aa t r •• oeei le 

re •yen. I t r• 
fter six inj cttona, 

•• • follo d 

I S 

ollow 

4 mtb1 
a-

22 
mtba 

9 mth• 

2 Jra. 

7 ·atba 

19 mtba 
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TABLE O. VI OONTil~ D • I TRA-ARTIO fJLAR LACTIC ACID INJECTIONS 

ll 

2 

13 

-14 

15 60 
J' 

16 

-17 

20 

37 

38 

39 

-40 

42 

Duration o. or I pro• nt 
t inject Subjective r1.mctlon!J, ObJpctiv 

pt a ions .fer!'org n e 

L 

J'ollow 
Up 

3 atb1 

8 ath1 

th, 

6 mth1 

few 
... k 
tew . 
•• kt 

• 

elapHd 
f't er 11 at:tu, 
hen. ghen 

hydrocorti-

proo. - pro ai • L.A.• L cti oid .s. - 1ulpb te 

Arter thre njectiona f proc · • o.s% in 
10 oo line b chen • 

The right Jasee ii include in the T ble t procaine 
injeotione and e lase ever 1 att o ed. 
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Twenty-two montb1 ago the r1gh kn•• reoeiYed two 
injections of' prooaine o.s in 10 Nlin an a 
a-enaiesiou lastiq one year follow• 

Att r prooa1nt nj ot on• had produoed a aodtrate 
remission laeting four ::iot1tha. 

Tbia oase first of 1 receiYed ei• inje~tion• each 
of 10.000 unite heparin into the right knee witb no 
c:10.nge. 

Q e J o, 15 T la knee 1 in udecl i tb'I ta J. , of the 
asnonillll sulphate injeotiona 

Cnff ~. 17 Thia patient first ot all reoei ved 1ix i11jeotion1 ot 
a.mmonim sulphate w1 th mod r te ilflpl'QYe?nem. 

It will note tha: fourteen oaee1 baTe imprvYed 

... rke ly• fiYe er tel11 alightl7 eno one n.1 uucb •••• A 

few ot tb&,,. reqUir• ape tel 0 ent. 

CH No. 10 respon ed dr atioa.llJ to laoti aoid 

therapy after th right DH bad tailed to reepond to six 

we xly injeetio e ot hep r1 80di • Ca ea No. 2, 4 and 5 

h •• alrea y besn mentioned when discuesins the proo la• 1eriee. 

Case No. 42 relapeod after elven month• al'ld we.• then giTen 

hydrocortisone injectione tb • rted reaponu. 

FiTe oeuea he:re ehoa aoderate itaproYement. , Itt thi1 · . 

c tegory Oaq No. 3 bae ~eu diecuaee4 in the procaine aeries. 

In tbe oa• ot Ho. 15, thia patiet reoeiYed lactic acid into 

the right nee nd ammonh111 eulph ~• inJ•otion1 into the left 

kne&. Tbe left knee in thi o se ebowed the best respona•. 
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1't'O oasaa aho eel ottlJ elight re epon•• 01:le ot th•• 

No. l~t i•proT•4 moder telYt objeotiTely, but ah• still coa• 

plaitte ot pain &apeoially at atpt. Tb• other ca••, Ho. 17, 

muet be q e.Utie4. Tbit oai• also appear• in the group ..-ioh 

receiTed mnonium sul.phat• lttjeotiona. Sh• N &iYed the latter 

injection• first 8Rd ,Bho ... 4 aoder te roapon••• Subaequently be 

w s giY.n laetie acid to .... whether a o•plete r•iaaion 

could be o.chtev,ed. Sb•• bonver, only exhtbite a slight 

further improTemet. 

Only one oaM in tbi• group dicl not Oha.nge, :l. e. 

No. 7,. She 1• th• caN dieouHe4 preTioualy tn the pro• 

caine Mriee and waa moat ditf'ioult , to aet•••• One• again 

eh did ehow oam.e evidence · of objective improvement. 

No oa • beo • re• aft•~ treatment. 
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a. The Gros •b.ioh reoeive4 Ammonit.lll Sulphat•. In,199iion1 

'l'h&re were •~ o ... in this group. Here 

ag in the dm • to giv dx we .kly inJeoti:Jna ot trCIII 

two to ti•• co each. IJ ually th first injeotiol) was 

small ao ae t note the etteot produced. If thle did 

not prove particularly painful the next injeoti011 wa• in-

oree sed. Ut'ltortunatel.J t Ill fllffady atated.t two co of 

procaine had to be 1 troduoed into t he joint beo uae of 

the p ntul otfeot of the ldlll1onit111 sulphate without proc ine. 

The result• in tbie group are retlected tn Table 

No. VII. 



T . BLi N0,1 VII • INTRA-

o. 

l 

5 

-7 

17 

18 2 Jr• 6 

19 L l y r 6 

20 L 2 mtha ' 
-21 R Few yre 6 

2 L ny yra 6 

2 L l mths 2 

24 L 6 mtha 2 

25 

• A. - L otio Aoi Proo - . prooaine A. • 

ONilll SULPHATE. 

Sli ht 

on \Ill 

i'Ollo,r 
Up 

9 mtha 

14 mtba 

ll mthe 

10 mth, 

ll mth, 

15 mtb1 

13 mth,-

l year 

15 mtb, 

ulph te • 
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It will b4t noted that ot the tnirteen oaee1 in 

t his group, seven improv d merkedl1, two oderat lJ, one 

aligbtly &nd three showed no on nge. 

C see No. 6 an No. 15 have lread7 beet1 discussed. 

It may be repeate, boWYer, that in the oase ot o. 15, the 

l tt kn••, which rec i1'ed the ammonium sulphate injections, 

responded eTen better then tbe ri ht whiob received laotio acid 

injeotion,. , Th• lett wa.1 in addition the mont severely 

a.f'teoted knee. 

Ca•• No. 19 ha1 been included, 

improTanent, de•pite the tact that the 

ae having shown marked 

objectiTe 1.Jlprovement wa~ 

only sliaht . Thi• man wae aeverel7 incapacitated and ii now 

symptom-tree. Hie functional perfonnanoe i•, bJ ooaparieon, 

markedly improved and he ie perfectly satietied with the result . 

He has in tact recomm nd d the injection• to hie triende. 

Ca• No. 20 presented with oomplete tn bility to moTe 

the left Im••• The duration ot symptom• wae, two month,, and. 

he oould not oYe the knH beo UN ot pain. On X•ray, however, 

everal looee bodi&• we" noted eo it wae deoided to do an 

artbrotomy. At operation a few partiolee of "joint lliae" were 

reoved but llo :; appreciable loon body was found.. There were . 

eeTeral pronounced oateophyte1 but none ot these were unattached. 

en th patient did not improve postoper tiTelJ• be wa1 giTen 

the 1njectione of ammonit11 sulphate with dramatio reeult•• When 

last 1ee11 be bad no difficulty in achievittg tree exteneion ot 
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the knee .. &lid oo uld tl•x 1 t to· iso• • He ie back at 

wor-k and climb• laddera without U'ficulty. 

'l'\vo oases 1:n tbie group have improved modera.tely. One 

of the•, Oase No. l"f , i• the caee already disou,eed in the 

group reoei'Yibg lactic acid inJectiotla. Th other Nol8 ha1 

gained muob agility but still occasionally bas •ein and 

objecti•ely ble movements haT• only increased by 20• • 

One case, No. 24, ahowed only slight improvemeat. 

He baa been ple.oed in tbia category because ot a lair m ount 

of residual pain although objectiv ly his moYemanta are auch 

improved. 

A• tar 11.1 the t hree ca ses with no oho.ng are con­

cerned,. the ttret two, Caee No. 1 end No. 71 have been 

discua d in th• procaine eel'iea. The third, No.. 25, had 

only three inJection1 and had a t porary remiesio laatina 

three mo1ath•• She baa a marke valgu1 deform! ty of the 

affected. bee e.11d was unt"ortwately not prepared to. ha•.-e a.try 

further treatauHJ t. 

No csaee, became worH after tbeee iuJ .. ticn.,_ 
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,. The Grog ot ,::attentp wtd.ob Reoeive4 Oortieone J11,1eot1091 , 

Then wer• eia patient, in this group end nine kn••• 

were tr•ated. The qu.antity •• first t all 100 Ill• end the 

inJeot ona we..- given bi..,,.ekly. This doe• of cortisone acet te, 

however, prOYed t produce an irritant err ot d 8f the amount 

was reduoed to 50 Ill• and later th injectiona were given at 

weekly lntervala, BeoauN it ...... impoaeible t be cel"tain ho• 

· much ot the bormotte would - abeorbed, tt we.e not eemed ad­

vi eo.ble to give another tJP• ot injection to ~h• oppoeite knee, 

in o eea of bilateral involY .. nt. If an improvtllle!lt oooured 

in the oppoeit• lmee lt would be ditfioul.t to know to what 

it should 'be attri.'butea. 

Ill t 1 group iit wa1 considered inadri.sable to give 

a detin1te courae ot any part oular ntlllber of illjeotiona. . 

Thia, after all, wae an entirelJ different type ot iftjeotion 

and the iff•ettgation n• ta the nature ot an experiment. 

there being 110 previoua Nport1 to in.dicate what might b 

exp oted from tts. u .. ot cortiaon• intr -artioularly in 01teo­

arthri 1,. 

The rsaulte ill thia group a.re give11 ta Table No. VIII. 
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TABLi N01 VIII f IN'IRA•ARTICULAR INJECTI~S OJ' CCRTISONI 

27 

•• r 

28 
76 .,. 
29 
56 ,. 

30 
77 , 
31 
'14 
I( 

Jr• 

l 
th 

8 
1r•• 

3 
7r1 

Sub 

6xl.OO mg. Marted 
then 5xSO 

• netl1 

arted 

oderate Marted 

marted Marted 

ollow 

arted.Eaoh tn .. 11 mtha 
otiTe monment• 
aTe inore Nd 

00 

arted,aotiTe moTe• 7' mths 
ent• h Te increaHd 

0 

arted,aotiYe moTe• 7 mthe 
ent I haYe inoreaaed 

R.Kllee 55° 
L.Knee 2o0 

No No cbange cba .. ed-
change to hydro-

curtieone 
inJeotiom 

No chance No change oh nged , 

except tor to hydro,, 
3-4 day, cortiaone 
atter in• injections 

o 1 n 

Tbe follow up in thia group ha1 not been Terr lone. 

8upplie1 ot the hormone were at tirlt Terr dittioult to procure. 
' 

In thia group three oaHa ban ehown marted improv .. rt. 

Th••• will be dieouaNd tirat. 

The tiret oaH, No. 26, began to iaproTe atter the 

fourth in eotion and after thia continued to illproTe steadily 

nd maintain the improTement. She reoe1Ted eleYen injectiona 



- 52 • 

in all be.d . ba1 now been tollowed tor •l•Yen month, after 

the last 11ljeotion. Sh• we.a 1eYerel1 inoapaoitated a1 eh• 

i• a chan•an, but •h• baa b .. n baet at wort · tor ten 

montba and experienoe1 only Yer, 1li1ht pain on kneeling. 

The · ,eoond •a .. , No. 2'1, baa b .. n inoluded in thi• . 
oate1orJ •• 1be had no · IJ)lptmu wbatner, although abe ha• 

• onl1 1howd an inorea... ot 20 ia bar aotiYe mo•••nt,. 

Her main din.bility waa pain. Before the injeotiona 1be 

could not clillb or deaoend .taira, beoau• of pain, but she 

now tind1 no dittioultJ whateYer. She, lfillari se, etarted ill• 

proYing atter tbe fourth inJeotioa. 

'flle third cave, No. 29, began reaponding after the 

third injection. After her twelttb injection the treatment 

waa diaoontinued beoauee of marted iaproY .. tnt. Four weet1 

later •• bad . a mild relap.. and 10 a further injection 

waa giYen with dramatio reaulta1 wbiob be.Ye been maintained• 

One oaae No. 28 ha.1 iaproYecl aoderatelJ. She bad a 

c•plete · reai11ion tor aix montha bm during the pawt 1is. 

w9'ika baa experienced oooaetoaal pain. ObJeotiYely her ill• 

proT .. ent ha• ~n marked. 

Two oaee1 haYe been table4 •• baTing exhibited no 

change. Both ehonct eoae 8)'11ptomatio iaproY•ent, bid it wae 

c~rtainly not striking obJeotiYelr. Tb• one oaae, No. 31, 
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did, howeYer, have a aarted rei eeion after th• tir d 

injection le.sting eix dqe. Both th••• ca .. • wer• 

tub••~uentlJ giTen b7·dro-oortieone inJection•• 
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• The . Group · wbiob ReoeiYed H7dre,oorti11on9 
•oampoUlld 1" InJ•otion1, 

Tber• were nine oaeee in tbie 1roup and t welve 

tneea reoe1Yed iajeotiona. H7drooortiaone ba• not been 

awailable tor ••rr long. Ooneequently the follow lip period 

ha• been muoh aborter than in the other 1roupa. It we.a 

decided to adopt the attho4 of Hollander et al (1951) i . e . 

to giye injeotiona a, they Wlire requirad. 

honYer, giYen weeklJ injection, instead. 

Two oaaee were, 

The result• are reneoted 111 Table No. IX. 
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TABLE N01 IX - INTRA•ART lC lLAR HYDROO<RTISONi, INJli.CTI S 

. Dura• 
IsproT .. tRi Follow 

~~~:w- l!!!ot1011a1 .Ql?J19t1Tt up 

~--~~.a..~r.-i.a.i,-----..... ----+'-e_r_f_•_neP __ •..,•-~ ._ . . 

8 yra l3x25 ag Mar-te4 ll1'-rke4 Ko erate · Sti.Ll· ·undtr 

31 L 
'14 
JI 

32 R 
45 

• 

hydro- hil• re- Aoti'Ye range tre taent -
cortieone ieeion inore Hd reoeiTea · 

laata by 20° injeotior.1 
eTery 3-4. 

k 

S Jr• 6 1$otlcna arked during rmaiadon, with 

Jdrooorti-relapae ao ohaage 
one rana- I 

i tra 25• 
so 

ar ked arked k. a.rted 

33 Both ,4yrs 5-r~nging lio change 

55 especi from25 - 37.~ 

:F·...-r-i,;;;a.~l ~l "--:L~---f!!ll---'-•ch ..... -+-----~--~~-~--t-~-~---
Bo~b arted duriftl rem1ae1on then 6 montba 

66 

35 Lett 
54 .,. 
36 Both 
65 
J' 
41 R 
52 

42 L 
70 
r 

! 1r• 7 

3 yeara 
9 

11r 9.x50 ma 
weekly 

oderate 

Slight remiaeiona tor 3-4 
dqa on tbe whole no ohange 

arted durina r .. 1.e1.on 
afte rda no obang• 

arted Market )I r.ked 

Dieoontinued 
treat nt 

Longed re­
mie&ion l wt 

Symptom .free 
for two~~· 

3 After L. A arted M rted Marted Symptom tree 
tor two mtb, tha inj ctiona 

6x25 - · 
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I this group aevtn oa••• hav 

by h Ting marked temporar1 remias1ons. 

benefit tr these in.f•otions. 

responded 

Two caeea 

• tietactorily 

did not 

Caee o. BO, d ot r pond sa.tiefa torilJ to 

cortison• aoetat• inJeot:..one, b~ after receiving th.t hydro• 

cortisone eh• immedi tely experienced r ieoions la1t1n1 ·aev n 

dqe t first 81'1d more recen-c lJ up t 2 da,1. Durina the 

tre t ent it bee • obYioua that weaknea ot the quad.rioepe 

croup ot mueolee we.a del Jinc the recovitrJ, ao it n.1 decided 

to depart troa th• p~opoae4 pl of aotion an to 1netitute · 

quadrioepe exerctee,. The .. exeroie• resulted in marked impro•e• ' · 

aent in her functional performance. She now ~ece1••• au injection 

ot bydrooortt,one •••17 three or tour 1Mek•• 

CaN No. 31 aleo tailed to reepo d eatietaotorily to,· 

cortisone acetate and wae eubaequentlJ giTen the hydrooortisone 

1njectione. He experienoed r ed remiasion• but the longe •t 

waa eix. daJ•• After the remiasiona tbent wa• no obang• 

and treatment ... ••entua.117 d11oontinued. 

ca.. No. 32, a oaae ot poet tramatto ar"hritie with 

etfun.on, had a 1edimentatlon ratt ot 26 • ·estergf••, but 

Noauae of the ol.ea.r out history ot trauma and b oau•• of the 

l•ray ohang•• it wae decided to include hia 1n the aeriee. 

He firft ot all had remiestona lasting 14 to 21 days and 

ha• now been •Jllptoa free tor eix month•• 
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Oae Ho. 34 had aarked remiaeione lasting up to 21 

Th• last injeoticm n.e giYen on 26th September, 1952. 

Sino• then •h• baa experienoed etittne.. bttt no pain. 

Ca• No . 36 1, a oaee ot Ye17 HTere · oeteo-arthritie, 

with marked dita~11lty. She experienoed exoellent remleeione ot 

approximately •••en da,a but alter a remi,aion relap .. d to her 

preTioua state. She requested that the injeotiona be 

diaoont11u.aed aa ahe found it dittioult to preeent tor 

weekly injeotion,. 

CaN• No. 41 and 42 reoeiYed wNklJ inJeotiona and 

he.Te reeponded Yery well. 

abort duratiO!la 

Their follow-up ie, boweYer, ot 

CaH No. 33 did not reapond to hJdroooriiaone 

injectiona. She hae YH'J eeYere osteo-arthritia, the worat 
' 

knee being aaaooiated with a condition reNmbling looaliaed 

Paget•• diNaae of the loffr end ot tbe f•ur. 

Caae Ho. 35, a oaH of poet trat11 tio arthritis 

following a oompound traoture of t ha lett tibia inTolYi.ng 

the artioular eurtao•, ahowed Roor reaponee. 
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oontrola would b a large group ot pati•nt•• with e,mptcmatic 

osteo•art britia of the kneel, who received no therapy whatever. 

It te al.moat . lapoaaible to withhold all tonne ot treatment tor . 

a euttioiently long period ot tune. The otb r poaaible oontrol 

would be a group ot patient• who receiTed only phyeiotherapy. 

In tba oa••• treated 111 tbia eerie• a Yery lar • proportion 

were referred from the phyeiotherapy department tter faJ.itna 

to respond to or having relapeed a.tter pbyaiotherapy. 

Th• result• baTe, however, been teated by th• 

likelihood ratio method (Uood•· 1950) againet the arbitrarily 

choeen hJpotbe,e• that in uatreated patient• .the percentage 

tallirig in t hi tour oategor1•• · would bea 

llarked oderate Slight No 

Impr2xw1nt taerotaoi l!Rt9IE-.at Qhpg• 

Hypothe•i• 
(a) 25% 2si 25% 25% 

Hypotbeei• 
(b) lo,( 1q( 4o% ~ 

B7potb de (a) probably exaggerate, the pl·oportion ot untreated 

patient• eho ng eithor marte or modenite improvement . Aa 

no p tienta became vorae ae the reault ot intra•art1oular 

therapy t~• oategor, baa not been inolud•d• 

• Tb• reeulte ot thl treatment With lactic aoid (both 

ool'Ullna) and bydrocortiaone differ aignitioantly at the 1~ 

level trcm hypothaai• (a} but the reeult1 ot the other treat-
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aent do not. In the oaeo of bypotbeaia (b) the r-e1ult1 

tor all treatm.ent• 6xoept procaine dtfter aignitioantly at 

tbe 1~ lenl. 

It would ••• rea1onabl , tharetore, to o-onclude th t 

laotio aoid d h7drooorti-aone haYe produced some beneltotal 

etteot 011 theM pat19l'lt1. I:n . tbe oaN of the, procaine. th& 

re•ulta are ataU.etioally fl!Z' l••• 8ignit1oant.. It would 

appear :that the procaine preaen.t, in the lactio acid 

preparation ooul.d oonee uently not aoooUttt for the beneticiel 

etteot. , . In t bl oaee ot bJdrooortiaone it ehould be remem• 

bared tba.t all ••••• with r111it1ion1 • no •atter bow · lon 

the•• nre • have been included in the category ahowing 

marked improvement . 
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CHAPTER 111 

P HYSICO-C Hli:M IOAL INV E STIGATIO N S 

O N SY N OVIAL FL U ID 

A. INVESTIGATIONS 

l. Vi•oo1it7 Values 

2. Whether Heparin ie preeent ill Syttori.al nuid 

3. The Action ot "H7ala.H" on Synorial J'luid 

•• The Aotion ot Laotio Aoid on Synorial Fluid 

s. The Aotion ot Ammo11i111 Sulphate on SynoYial Fluid 

,. S:,noTi&l. Fluid Protein• 

7. pH Value, 

B. Dl§glJSSIQN 
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In the preceding chapter the reaulte ot i~tra­

articular ther py 1n a • rie·a of c ae, or , oet o•arthritis 

were reo~r,ded. In many , oaaea aubj•otiy improvem nt w s. noted 

and in a , ntaber et oaaea objeotiTe dbangea were demonetrated. 

It wae decided that it would be worth investigating the 

poeeible etteote ot lntra•artioular inJeotione on the eynovial 

fittid, ao •• to det.-mine whether the explanation ot the 

aucoeea ot thie type ot treatment could be round here. 

The rleoodty of nonaal h\llU aynoYial tluid maJ 

vary aooordlng to d1tterenoe in temperature, oono ntration · and 

ionic environment (Gardner, 19~0). The ayerage Viacoaity of 

htaan knee joint fluid ie giTen by Bauer et alia ( 1940): 

a, 124 time• that of water at 25° c. The vi1coeity Yalues 

obtained during t beae investigation• Taried troa 11.4 to 200. 

The muoin content ot aynonal fluid di stinguiahes it 

from other dialyaatea am i1 reaponaible tor it, Yiscoaity. 

The exact nature or the synorial fluid mucin 11 still a 

matter ot oontroveray. (Gardner, 1950). In 1939 Meyer et 

ali reported th t a sulphate tree muoo•polyaacoh rid (i.e. 

a oompound ot protein and a polyaaccharide) ieolated trom 

aynovial fluid appeared identical with the byaluronic acid 
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which had been isolated f'rom rltreo s htmor e.n umbUioal oord. 

tt wae felt th&t this compound, which oo ld be precipitated 

by o&tio acid• • either tree or united to protein by 

ee.lt linkage only. ' eyer et alia found that the · protein 

in eynoYial ·muoin aould be precipitated by halt saturation 

with 811110aium · eulphate 8J'ld· the oarbobydrate obtained trom th$ 

rleoou1 supernatant eolution by aloohol precipitation. · They 

found byaluronf.o acid to ooneiat ot equimolar part• ot 

d-gluco1 .. 1ne, gluooronio aoid and aoetio acid. The protein 

component ot the 'c rbobydrat••protetn ooaplex was thought to 

be a globulin which apparently tonaa an ineoluble alt with 

the aoid•polyeaooharide on , aoiditioation. 

Schurcb (1950), HeeaelTik (194()) and Blix (1940) 

ueed electrophoretto method to eeps.rate components ot eynovial 

fluid. · The faster oompon nt na tound to be hyaluronio acid 

and the•• author• all ooncluded th t, in the nati-re •te.te, : · 

hya.luronic 'aoid ia in no ny COlllblned with. protein but •.. 

exist• solely in tbe tol'll ot · alts ot inorganic b ••• pre1ent 

They regard•d tbe uoin ·tormed by precipitation with acetic 

acid as an ertitioial product . 
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1. Vi1ooett1 Eetimation,. 

First the rlaoolity ot varioua apeoimena ot 

eyno'rial fluid • m•aeurect uaing the H••• Yiscoaimeter • . 

Th• majority et th• epeoimo'ne were obtained at arthrotomiee 

tor inJuri•• to the menieoi ot the Jmee joint. A. te11 nr• 

obtained trom aap1ration of _ oeteo•e.rtbritio kn••• . with etfuaiona. 

The etteot ot dilution oa the 'rieoom.tr ot the 81ftovial fiuid 

W!rtn det el'llined. Tb• reeulta are giYea in Table XI. The 

viaooaiti•• are •xpreeaed relati .. to the 'f'i•ooeity ot water~ 

TABJ& NOt XI I v,xscosux YALtJS - EffiiCT 21' DIL tmc»i 

Vi1001\:\X ot pit(er1pt Speoillen1 

l 2 3 4 s 

o. 3 oo Synov1al J'lutd 
. 

0.3 oo Synovial J'luid 
plua 0.2 oo water 11., Jt HIJ 1l.4 as2o lOxH2o 5xH20 

It will be not tb dilution a praoiably reduoed the 

Ti oo ity nd that tbs de re se ia out ot ell proportion to 

the d•&r•• ot dilution. 

2. H•parbs· in snoJial ns• 
Tbe next ilffeetigation wae to aaeertain whether heparin , 

1• preHnt in qnori.al fluid. Se.ate (1949) stated that 'beoause 

b•pa.rin ta pre .. nt in all oonneotiye tiaauee If the body it 1• 
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therefore a conetituent ot qnovial fluid. It i • lmo'Wl'l that 

bepari is ohanioally oloNly related to hyaluronio acid, but 

it seemed moat unlikely that lt eboul.d be a oonatituent ot 

eyt'loTial fiuid. Th• tollo'ldng 111.aple test 

performed, 

• ooneequentl.y 

0.2 oo aynOTial fiuid wa1 added to l oo ot 

freshly obtained whole bloocl and the coagulation 

time deterained uaiag the aetbod. of Le• and 

White. The coagulation time of a oontl"ol 

u1in1 normal saline inatead of qnovial 

determined. 

aid· wae also 

Tbe reaulta are gt..-en in Table No. XII. 

1 

2 

TABµ NO XII 

0.3 eo Saline plua 1 oo fresh blood 

o. 4 oc S llno plus l cc tr '1h. blood 

0.2 oo Synovia.l fluid plu• lao freab 
blood 

0.4 •• Synovial tlui plua l co f resh 
blood 

S min 35 ••••• 

4 i 53 s ca. 

5 min & aeoa 

& min 25 seo a 

-------------------------------
It will be noted that the aynorial fluid exerted no 

heparin-like etteot •• the coagulation time was not prolonged. 

Ueing o., oo 9J'll0Yial fluid aade no appreciable d1tferenoe. 

Th••• teeta nre repeated with similar reeulta. 
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a. Th• ,aot109 ot byaluronidag on ,rnonal tl!4f 

In 1929 Dunll•Reynola obHrYed that aqu.ou• extra.eta , 

ot nonnl te.tiole, when added to yaocinia nru• and injected 

intra-denDallJ, produced unu•uallJ wideapread le1ion1. He 

oalled thi• \l'lknown eubstanoe the "aprea4ing actor". Cllida 

end Duthie ( 1940), ahowect that tbia "apreading ta.otor" · wa• an 

en1yae whioh they named byaluronida••• 1'beJ tound that teet­

ioular extract reduoect the Ti1ooeit7 ot synodal fiuid of 

cattle to that of water with the liberation ot reduoin1 

•ubetano••• In 1940 Roberteon et alia reported an ens,ae 

· •auoinaee" iaolatecl trca broth oulture1 of oloririditll per• 

trigen1 wbiob "hydrolJNct" aynonal fiuict auoiil. 

Th• eub,trate of h7aluronida1e 11 hyaluronio acid · 

There are aot uall7 a numb r ot byal uroni dae • an~ ltt · least 

two my be lnYolYed in the depolymerisatioa ot byaluronio 

ac14 (.Rope• t al 194'1). 

Hyaluronidaee1 aay reduoe 8J'llOVial tlui vi,ooaity 

in Yi.Yo {Regan and <le Lama er, 1942). Tb • authors 

aapir ted -,nod.al fiuid ancl then. injected teetic ular extract. , 

into arthritic joint• wttb ettu•ion• anct after period• Taryi~g 

trca 16 to 170 ,minute•, withdrew a •peciaen ot fluid again • . 

Viecosity measurements before and after injection• reYealed the 

depolymeridng etteot ot the testicular extr ct 111 •iYo. 
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.ltter a weet ill aoet oa1e1 the •iaoodtJ of the Joint fluid 

h&4 returned approxiaately to it• original leYel. Then wu 

no obange in the tendenoy of the tl uid to re-e.41ouaulate 1a 

the Joint and no aerrtion 11 made of the .etteot on the 

olinioal oondition of th• Joint,. Tb• hJal uronid•.. uaed in 

tbe N experiment• wa1 the produot of ,. hnger Laboratorie 1 

la.ob Ptpow.e ot "H7alaN" contain• 1000 8enger­

uni t1 of hJaluronldaee. At the pre1e8' tiae no international 

hJaluronidaN standard i• &Yailable. To eaob •poule wa• 

added 1 oo. of di1tilled ..,.t,r and then 0.1 eo ot thi1 

dilution we., u1ed. Th• .aotioa ot bJaluronidaN i• to •· 

pOl71leri.1e the hfaluroaio acid in 8)'1lOY!.al fiuid and reduce 

it1 TiacoeitJ Yery e.ppretia 11. 

tied by tbeN experiment, and the reeulte are retleoted in 

Te.ble No. XIII. 
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TABL& NO. XI ll I i: CT OF (II VISCOSITr 

or SYNO/IAL 

Content, ot 
Test Ruba Vi•oaitY RelatiT• to n-o•it·r ot lfat•'" 

o.a oo.syno'f'ial Flui~ 
0.2 cc ff:20 lo 6 /J·3 2.(o 2o lo .2{:, IO zc, If.I.I e:; 1/-11 //·JI. to 

0.1 oo Synorlal Fluic 
0.1 oo hJalaae 
0.1 00 820 /·J l·.J 1-.s· /·~ 1·2., l·.S' /.JI 1·3 ! ·3 / · ~ /·2 2·11- 1·8" 2 ·.J 

0.3 C S)'1'2od l fluid 
0.1 o hyalan 

1·3 /-.3 1·6 l •,,l l·.2 l·.2. / ·J· 1·2 / •j /·9 1·2, 1·3 
0.1 oo h· ... --.cn 
0.1 0 SpoTial flute 
0.1 00 hyalaN 
0.1 oc 0.2~ laotio 

/ ·3 f{, /.JJ 1-2. l;J 1·3 /-//. l·.2 l·.J. / ·J' /·.1, / ·J' 
anid 

o. 3 oo SynoTial Fluic 
0.1 oo hyalaee /., /·/ / •J' 
0.1 oo 1~ laot.ia AQf.~ l·.S• l·b / ·2 1·3 /·sf 1·2. 

0.3 oo Synovial Fluic 1, 

O.l oo H7al •• 
0.1 oo ae.turated 
ammon&!II 1ulnbat• .2·0 /·6 ,., I·~ 1·6 1·3. 

Other eu stance, e.g. heparin, laotio oid and 1111111oni1& 

,ulphe.te ••r 
the "Hyalss " • 

dde to syn vi fluid b fore the addition ot 

• to det ine ether they exorted f anti-

hyaluronid etr ot. The h par u used • "Heparin Sodium" 

ot Abbott L borator ••, 0.1 oc cont .ini l mg. ot heparin. 

Thia prep ration did on no oooaaion preTent or minimise the 

action ot "H7ala••"• Thi• bear, out the preTiou, contention 

that the ,odita iona will inhibit tbe anti•hyaluronidaae 

actiTity ot the heparin. In addition tbe time taten tor 

depolymerisation to occur ,,.. in no way prolonged when com­

paring it with the tube not containing heparin. Depolymeri1ation 

..s 

I· .z 

I· 
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inv rie.bly toot plaoe ithin one minute,. atter the addition 

ot h• "Hyala .. •. 

Lectto acid likewiee exerted no aati•hyal~ontd •• 

actlvity even when tllt oonoentration wae increased troa 

o.zl, to 1% aoltttio11. .&mmoniua aulphate in eaturatef 

solution 1n a tn inltanoee did appear to c11mbdab the 

depolymerialng etteot of the "HJalaee" ••rJ elightlJ. 

4. 1,a.011, 4014 and §1n0Tiel, nutd 

Th• next lnTeet1gat1on wa1 one to detennine the 

efteota produoe4 by the addition of laot1• aoi i. 

di tferent oonoentretion• to 8JIIO'f'ial tl ui d. The fir et 

etteot to be noted na that on. ad ing 0.1 •• ot ~ 

laotio aoid to a tube ovntaining 0.3 oo of ayno'f'ial 

nuid and 0.1 oo of .... ter a tioky precipitate formed. 

Thi• preoipitate wa1 aleo evicl nt when the water s r6• 

plao d by 1.tHyalase" • Using o. ~ laotio acid the preoipi tate.-

waa tranai nt aud it required a larger ount of the dilute 

lactic a i t prodt.o• a p l'lll&Jlent pr oipitate. 

The addition of "Hyala,e• did not dJ.1eolYe the 

preoipi tate tormed bJ the laotio acid but it the -Hyelaee" 

ne added tirst and left to at.and tor a while and then 1% 

lactic aolcl added a preoipitate tol'l!led, whioh on eh.ting 

decre sed in ount. The .reeiduel precipitate waa not 

etioty. The etteot ot th• addition ot laotio acid to the 
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tynOTial tluid 011 ita 'fi10oa.ty ftl al80 detenaitted. 

Th• addition of o. 2 oo o. ~ laotio acid reduced 

TiaooaitJ ot the .fiut.d more than ooulcl be accounted tor by 

pure dllutiou. When 1% laotio ao14 n• uaecl the viecodty 

, wae still further reduoecl. 

' 
Mayer et alia (19~9) prepared the so eallid IJb('ITial 

"mucin• trail the atrin11 preoipite:t• obtained after acidifying 

oynovial tluta. 'l'bia would •oount for the reduo•cl ri1ooeltJ 

of the 9J11ov1al tl.uid after the precipitation following the 

addition ot lactio acid. Tbe creater tbe ooaoent r tion of 

lactio acid tho l••• Yiseid wa.• the supernatant tlutd. The 

f act that the pnaipitate whioh tonnecl when "ff7ala1•" wa.a 

first addecl te . the qnonal fit.rid wa1 not etlekJ nuld 

auggeet that only part of thie pr,oi.pitate wa, " ucin• or 

hyaluronio aolcl. The •ayala••" had no efteot on the 

precipitate if alr ady fot"l'lled. 

s. 
0111111 au).pb.t•• on the other han4, '.;Vhett added to · 

qnoYi l fiuid produoed a ' l••• gelatinoua preaipitate. "Hyalaee" 

hacl no etteot Oil the precipitate. The Yiaooattr ot ' th• 

eupernatant tl uid •• higher than that of th• eu,rnatan:t 

fluid in the laotio aoid praoipitate. It would .... that 

the e.dditio11 ot lacti.o aoi.d or arnoni1111 eulpbate to IJJ1lorlal 

fluid precipitate• tt protein component, but i~ the oa .. 

ot the former the h7aluronio acid ia precipitated a.a nlle 
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§a Sz!ovial Pluid frotein1 

Two speoimena of ·,rnovial fluid were eublaitted to 

cbemio l and eleotrophoretio anelyeie, so • t detenntne 

their protein oontent. Th• tir•t speoimen wa.a obtain•d 

traa Ca• No; l.6 and tho aeoon4 troa OaN No. 32• Tbe 

latter oa .. wae one with 1111 eleTated aed1aentatiou rate 

ot 26 •• ( elltergren) . Tb• reeulta of th• ohemioa1 

sna.lysia are giYeb b1 Table t,o. XIV. 
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TABLE NO. XIV f PROTEIN ESTIMATIONS BY 
CHEKIQAL ME'l'HOI§ 

,tnteine lptimated 

Total protein• in •JnoTi.al fiuid 

Albta n 

Globulin traction 

gaa No,16 

s.&6 om.% 

2.s a..;( 

1.16 Ga.:l 

~ter treating witb :i volw 1~ laotio ao14 

Total protein• in supernatant fiuid 3.6 Ga.% 

Total protein• in precipitate 0.06 Gil.% 

Alln11, n traction in eupernatant tluid 2. 6 Ga.~ 

Globulin traction in supernatant fiufdl.O Ga.% 

Alter trtatlng with balf yolypt 1% 1aotio acid 

.Q111 No,32 

S.4 Ga.;( 

3.2 Oil.~ 

2.2 Ga.;( 

Total protein• in 1upernate.nt fiuid 4.1 Ga.% 

Albllld,n traction in 1upernatant fluid 2.t Ga.% 

Globulin protein in supernatant fiui4 1.2 Oil.~ 

Total protein• in precipitat• 1.3 Gm.;( 

Albllllln traction in precipitate 0.3 Ga.% 

Globulin traction in preoipitate 1.0 Ga.% 

Eleotropboretio estimation• wre aleo done on th••• 
two 1peoillen• ot BJ'DOTial n uid, uting a method ot mioro• 

eleotrophoresi• on tilter paper. 

The tluida were oentrifuged and ,et up as depicted 

in Table xv. 
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Tube No, 

1 o.3 oo 
2 0.3 00 

3 o.a oo 
4 o.a oo 
5. o.a oo 
6 o.·a oo 

'I o.3 oo 
8 0.3 00 

Th•• nre again 
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,'!P_LE N9t XV 

Content• 

qnovial fiui4 
8J1lOY1al fiuid 0.2 00 JlaO 
qnovial fluid O.l oo H20 0.1 co "H7alaH"' 
1yn0Yial tluid 0.1 oo ~O 0.1 oc lactic aoid 
aynoTial tlui4 0.1 oo l~ laotio aoid 
1,norial tluid 0.1 oo "H7ala1e• and later 0.1 oo 

1% laottc · acid 

8J1lOTiel tluid 0.2 oo o.2% lactic acid 
syno'rial tluid 0.2 oo ammonit11 eulphate. 

oentrituged and the eupenata.nt tluidt used 

tor the eleotrophoretio estimation a. 

'!be result• are reproduced in fig,. 1 and 2. 

' 

'lb• std.nine ot .the paper with IJJDOYial tluid only 

re111D'bled that ,een when doing pla1111a protein estimation,. 

'!be byaluronidaN (tube 3) did not alter the picture obtained. 

The ,upernatant fluid troa tube, 4 and 5 1. •• tho N which 

bad b .. n precipitated by lactio acid ehowed a deoreaN in the 

albuiqn and globulin band,, thi• being more marked 1n tube s. 

The more dilute lactic acid (tube '1) did not retleot tmJ 

. marked change. Tube 8, boweYer, oontaining the ,upernatant fluid , 

atter the preoipita.tion bf amoni111 eulpbate refiected a decre se 

in the globulin fraction. 'nle addition ot 0.2 oo ammonium 

aulphate to o.3 oo BJDOYial tluicl reduo•• the ea.tur&tion to .. 

approximately halt aad tbie would aooount tor the precipitation 

' 

·_ 
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ot the globulin, only. 

Normal eJDOVial fiuid baa a protein content ot probably 

Th• aTerage albumin I globulin ratio 

ie about 4 1 l (Bauer et alia, 1940). In addition to 

albl.lllin and globulin the qnovial fluid oontaina "auoin" or 

byaluronio acid, the average oonoentration being 0,85 o..~. 
.A• 1ta.ted earlier the hyaluronio acl4 traotion ha, be•n 1bow 

bJ eleotrophoretic aethode to be the ta,ter ocaponent beoauae 

ot lte pronounoed negatiYe change. In the eleotrophoretio 

estiaationa in theN invest i cationa, the hJaluronio acid did 

unfortunately not take the stain uaed.. 

'Die high protein content ot the eynovial fiuid 

obtained trca OaN 32 •uu•st• an infiU1Dator7 baaie which 

would account ror the raiaed erythrocyte eedimentation rate. 

Th• rteooaimetrio riudi.ea indicated the precipitation 

ot byaluronic acid and the chemioal analJai• Yeritied the 

precipitation ot a portion ot the alb1.111en and . globulin 

tr otion •• well. Thi• would explain the l••• g-1.atinoua 

nature ot the precipitate it lactic acid n.1 added after 

the "Hyala .. • bad already been allond to depolymerise the 

byaluronio acid. Alnoniua aulpbate, on the other band, 

precipi ta.tea the globulin traction but doe a not materially 

lter the hyaluronate oontent. 

" 

' 

' 
' 

' 

' 

.· 

.: ~ 
----::--:::;:-:::------------------------------------------------------'-----.. ---_J 
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7. pH Value1 

inally pH ti tione were done on v iou1 sp oimen1 

ot aynovial tluide The eetimation1 were done uaiig "oxyphen" 

papera. The re1ult1 are recorded i Table No. XVI. 

TABLE NO, IY1 1 pH VAL .§ 

1 2 ' 
SYnovi'f 111'4151, 

5 6 l ll 12 16 

1.s e.o 

o. oo e,n.tl. 
0.1 00 ~0 
0.1 oc Hja1a .. 7.5 7.0 7.5 7.S 7.5 7.0 7.0 7.0 T.S 7. S 7.5 

0.1 •• .,a.ti. 
0.1 00 820 
0.1 o .. on. 
•ul 
o. a oo •JD• n. 
O.l oo"HyalaN" 
0.1 oo o.2% 
1 aotie acid 
o.a oo qn.n. 
0.1 oo"HyalaN" 
0.1 o 1% 
laotio aoid 

* using boiled a1111oni\ll eul.pbate 

'lbe lowest figure obtained n.a 7.0 d the highest 

a.o. The pH ot s.o wa1 obtained trm1 a kn•• opened tor 

aenieeotoaJ and the preeenoe ot oateoohondriti• di11eoana wae 

noted. Tbe highest rea.ding in an osteo-artbri1lo joint wae 7 .s 
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In tiYe Qaees the pH ot the synon.al tluid1 •• 

determinec:l before 8.lld attar lactic acid therapy. 

J"eeult1 are glvell in Table XVII. 

Tb•• 

TABLK NO. XVXI I PU VALUES B FORE AND AQIR LlCTIO 
&OIR . 'IUERAP[. 

ca .. No. No. ot Laotie .lot Injeotiona pH 
Befort .Arttr 

• 2 • 10 00 "· 'T .s 

16 3 • 10 00 1.0 7.0 

38 • X 10 •• 'T .o 7.0 

43 2 lt 10 co 7.0 7.0 

4' ' • 10 00 7.5 '1.S 

·-

Th• pH ot normal synoYial tluid obtained poet mort• 

ia giv.. a.a '7•4 by Bauer · et alia (1940). Stach et alia 

(1948) report it to be alightly alkaline in Yi•o. 

A• nated earlier Waugh reported the finding ot an 

alkaline pH in 1peoimen1 of aynoYial tlui.cl obtained troa 

rheumatoid and even oeteo-arthritio joint•• 

however, aaade the following .tatement while dieouasing lactic 

_acid therapy in act1Ye atrophic or rheumatoid artbritl .. 

"MJ admittedly inadequate obaeM'ation . ot the joint pH in thia 

pha9e tend• to tbo,r that it 1• oertainl7 not alkaline•. 
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I11 the preaent exaninationt ot the pH ot the aynoYial 

tluid we.a a reading of a.o ottlJ onoe obtained. The othar 

re dings were all either '1,0 or 7.5. Tb• blgbelt readillg . 

in an oeteO"'artbrittc joint waa 7.5. J;n the fiuida examined 

before and dter laotio aoid i11Je-etion• there wae no oba•• 

in the pH 1n tht1 aerial. 
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B. l)I§C USSIQW 

Helt•t, (1950) in peraonal OCIUlunioation, 

mentioned that he had bad occnai'on to do an arthrotomy 

on a Joint which had preYiously reoej.v d lactio ao14 

injeotiona. He noted a tleaby film oo·,ering the artio·ular 

surtaoea wbioh be had not noted bef'orehan 

It "emed poeeible, therefore, 'that tbta film nl 

ctuallJ a deposition ot protein precipitate oil the articUl.ar 

aurtaoea. Th••• investigation• show that lactio acid pre­

cipitate, a portion ot the protein• ill the 9J110Yial n ul.cl 

dependiag o it, oonoentration. Lactio aoid, boweYer, elao 

preoipitatee the hyaluronate in the -,novial fluid and in 80 

doing reduoea its Y1aooaitJ• It ia moat \87..U.k•lt that the 

o.2% laotio acid aolution whiah ia uaed tberepeutioally would 

preoipitat• en7 protein in a Joint with ettuaioa. In 

jointe whiob are practically "dry" it 111a1 preoipi tate a 

amall quantity. Thie would hardly . be autfioient to cover 

large articular 1urtaoee and it would in all probability be 

rubbed ott ••17 easily. 

The tact that the Yieooeity ie reduced ia a diriinot 

diaadn.ntage as ~arde the lubrtoaticns meohani • in th• Joitit. 
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IclallJ', one ret uiree a •all quantity ot a Yer, Yieoid 

fluid to m tain et.t"eoti~e lubricat ion. According, to Gardner 

(1950) a decrease i n synovi al f'luid visaoaity woUl.d decrea•• 

it• red.nauoe to aheuing strain•• It i• true that the · 

dilute aolutioll ot lac i aci.d • elJ o.2% woul not markedlJ 

r duoe the viaooaity bee uee ol it• aotion on tije hyaluronate, 

but the dil utinc etteot pro du ed by th, introduotion of ten co 

or more into a knee Joint for •x•ple, would a11itt in 

decreaein& tbe visooeity .till turt~r. 

It nl deotded to detendne what etteot p rote1n 

pr.aipite.tor• with a neutral pf would ba••• A.11mont111 

aulph te wa• ,elected and the aaturated •olution. n.a . uaed, 

b•oauee alter dilution with the nu14 the resultant aolution 

woul4 be approximately halt •turatect. Allmoni1111 sulphate 

doaa preoip1t te portion ot the protein• and like laotio 

aci the globulin traction ohittlJ• It, howeYer, ~ing 

nearly neutral• doea not atteot tho bJaluronate aouo ntration 

in the tlui.4. Amnoni.1.11 •ul.pbate tor thi1 reaeoa abould be · 

pretera.bl• t~ laotio acl4l it the therapeutio action ta me rely 

via the preoipttation or the protein-. 

It on the other hand the therapeutic il•ohani• 11 

brought about bJ the lowering ti the pH then lactio acid 
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should be euperior. Ono• egaia it an ettuaion ia preaent 

in the joint the 0.2% laotio acid would he.Ye little ettect 

on the alteration ot the pH. If the Joint .. re practically 

"dry" the effeot would be aore marked but Y8l'J t•porary. The 

lactio acid would be abaorbed Yer, readily. Th••• investigatlone 

reYeal no change in pH after lactic acid therapy. Admittedly 

only ti.Te fiuid1 wre exemined but the difficulty in obtaining 

fiuid troa an oateo-arthritio Joint preYented a larger aeries 

being done. The esUmationa of tu pH nre done one net 

alter the preTioua injection in each oaae. 

R .... urthi ( 1947) in a paper Oil the ueetulneea of 

intra•artioular lactic acid eta.tee, that in a few oaHa with 

a little ettueion, the pH ot the fiuid waa teeted before 

the injection of lactic acid, 48 boura after th• injection, 

and again three weta later. Th• pH changed from a.o 

before the inJeotion to 7.2 after 48 hour, and at three 

wete it n.e 7.8 or 8.0 again. 

Th••• obeerYationa all help to ebow that if there 

i • an, pH change it i • a Yer, t •porary one. Wauch baa 

on no oocaeion reported experimental proof of bi• atat•ent, 

that the pH in oeteo•arthritio Joint• it inYariably alkaline, 

arid in thia aerie• the pH ri.e neutral in moat oaaea. 
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A• far aa heparin is ooncerned, Sacta ( 1949) 

eugge atecl that it be uaed intra-artio ularly beoau• ot it• 

anti-hyaluronida .. actioa. The pre .. nt inTeeti1atione show 

that no heparin it pre .. nt in 11n0Yial fluid · and that the 

heparin sodiua UHd tberapeutioally would haTe no anti­

hyaluronida .. etfeot whateTer. 

It ie dittioult to aooept Wauch'• oontention that 

laotio aoicl exerte ita therapeutic intluenoe beoau.. it lower, 

the pH ot the joint nut:.. Poesi'bly the tact that it 

preoipi tatea a portion ot the protein oontent •&J aooouttt 

tor the illproT•ent noted.. It thi • wre the oa.. then 

one would expeot to find either macro- or aioroaoopio 

eYidence of euob etreot after intra-articular therapr. Becau .. 

ot the ditticulty in determinina whether an, obangea ooouaad 

in the hman Joint, it wa1 deoided to inYestigate the poeaible 

etfeota of intra•artioular inJeotiona in the experimental 

anillale 
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OHAPTiR IV 

INVESTIGATIONS ON EXPERDlENTAL ANDW.S 

A. A Renew ot th• Literature oa Bxperimental 

Degenerative Arthrit1• 

B.. The Phyaiology ot Joint• 

c. Experimental Investigation• 

D. Diaou••ion ot the .. Reeult•• 
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It wa.a decided to inYeatigate the etfeot ot intra• 

articular injMtiona 111 tbe experimental animal. In 

addition it wa.e decided to induoe arthritic change•, tt 

poesible, and then to "treat" the experimental arthriti1 

with the intra-articular injection• in ol1nioal use and 

note their maoroacopio and bietologioal. ettecte. 

A. A REVIEW e:t 'fHis LI'fI!litA'fffiE eH UPERDEErn_ 
DIDENERATIVE ARTBRITia 

A brief reYiew ot the literature on experimental 

degeneratiYe rthriti1 tollowaa 

Wollenberg (1909} produoed degeneratiYe and hyper• 

trophic change, in the patella in dog1 bJ paaaing eilk 

ligature• through the tieeuea around the bone aad thua 

lhuttina ott it• blood aupply. Thi• crude expirillent 1ra1 

deeigned to ampl1fJ hi• theory that degenerati Ye e.rthri tie 

waa tbe reault ot Yaeoular detioieno7. Axhauaen (1911 and 

1912) applied tincture ot iodine or 111111oni\ll h7drozide to 

the Jmee jointw ot a Nriee ot anlaal.. Th• ,trona chemical• 

oaueed local neoro1i1 ot th• cartilage and when the Joint, 

1rere examined eeYeral month• later they were found to reeeaible 

those ot chronic arthritia. Axbaueen belieYed arthritie 

de.tormane to be due to the aseptic nearoeia of cartilage. 
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AxbauHn and Peli ( 1911) repeated Woll•b•r • • experimettte 

and obtain•d alaoet identical result•• 'l'beJ• boweTer• 

a eoribed the ohaqea ·to t he pre1enee ot the neorosed 

ca rtilage and not totbe ·o iachaani ... 

n. sher ( 1922) r•oYed · a · 1111&11 porttoa ot articular 

cartilage tra the femoral eurtao• ot rabbi ta' kn•• Joint•• 

He reported marginal proliferation ot bone around the cartilag-

inoua margin•• 

m"ch:anism. 

'lbi1 be considered to be a ocapenaatory 

Burokhardt (1924) repeated Axhausen ' • earli.. experi• 

aent • in a aeri•• ot gulnea pige bJ opening the Joint and 

plaoins a drop ot carbolic acid or iodine in t he joint. In 

••• ot the a.nimala he immol:G.iHcl the Joint. In o i; ber• he · . 

allowecl the anillal.1 to uee the joint normallJ• In the ueed 

Joint• the pathological ohangea oharaoterietio ot arthritis 

detonaans developed in trClll three to tiTe month•, while in 

the joint• be ianobilieed, the cartilage r•ained illtaot tor a 

l~ng time and. thi1 waa graduall7 replaced bJ oonneotive tiaeue 

and illpertect cartilage with poeeiblt subaequent ankyloeia. 

Villi developed in the ueed jointa and pannua in the 

ianol:ilieed joint1. Burckbardt concluded that degenerative 

arthriti1 tollond on inJUrJ to cartilage, with subsequent 

etimulation by uae ot the Joint. 
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Key (1931) created ~er,cts in the nrti~ul,ar .o~rti le.ge 
' ' ' 

or re.bbite' jobita under aeeptic conditione. 
J '., 

He maintained 

that '18.~Y o~ t~e changes , ot ~pertropbio arthriti,e tollowed. 

Consequently be oonolu<l•d that actual death ot cartilage aa 
! ; ) ! , I ' 

suggested by Axhaueen wat .. ~ot the responsible . factor 1n the 

production or degenerative .artbrith. He produced ,illuatre:tions 

ot these deteote being repaired by a primitive ,rpe or 

connective tieau•• which be oalle early callus. 
j I , ) 

A Joint 

examined 60 days after the detect had been produced, showed. 
l 

the defect bing ,tilled by atypical hyaline cartilage • . Repair 

wae howeTer Tety imperfect. Key round the bone marrow 

flbroeed in three animals with eome ebUffla.tion . ot the bone. at 

the floor of the. def'ect. He atre1ee1 the m9:rginal proliferation 

and new bone formation on either tide ot the femoral condy,les 

in then oa•••• 

Bennett et alia (19S2) working ol'l the kn•• joint ot 

adult doge repeated Key•• experiment, by creating defects ot. the 

articular eurtaoea. They tound that it the detect wa s super-

ficial and entirely ,r.tthin cartilage, some form ot rep~ir 

occurred. The superficial defects on the weight bearing surfaces 

ot the femoral condyles showed more reparatiYe power• than the 

euperfioia.l defect, on the non•weigbt-bearing eurtaoee. The 

repair in theae euperfioial defects was by imperfectly formed 
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hyaline cartilage, preet.aably, by independent proliferation ot . 

cartilage cella. I.n the defect• whioh extended into aubohondral 

bone, re~qir waa by way ot tibroua tiHue and ttbrocartilage to 

the formation of an imperf eot form of hyaline cartilage, The 

tibroua tiaaue originated in the conneotive tiaaue ot the bone 

marrow and in the•• inatancea the bone marrow waa tilled with 

red blood corpuacle•, and there was much oeteoblaatio activity 

on the part ot t be aubohondral bone. They did not tind the 

marginal proliferation deaoribed. bJ Ker, except in oaeee where 

the patella had remained diaplaoed att.- the operation to 

produce the detect. 

Bennett and Bauer (1935) repeated tbeae experiment, 

uaing young instead ot adult doge. They found no accelerated 

he lin ot the detects in the younger animal,. They concluded 

that defects extending into eubohondral bone are most rapidly 

tilled by tibroua tiasue from the eubchondral bone. Thie ie. 

gr dually replaced by f'ibrocartilrig and eTentually by a rorm 

or hyaline o rtilage. 

Key (1934) in an artiole on oontueion ot oartUege ae 

an etiologioal tact or in chronic arthri U.•, euggeet e removing 

the oontuaed portion, and ia prepared to aooept that the 

m rginal proliterationa he noted previouely could not have been 



- 87 -

due only to the detect• oreat1d in the rtioular aurtace. 

Ker (1933) produced arthritic change• tn the knee 

joint• ot rabbit• by injeoting N/50 HCl, N/50 NaOH, distilled 

water, o.85~ NaCl and 1~ NaCl into reepectiTe joints. He 

injecte l to 2 oo on each occa•ion, gave the inJeotiona tbn.e 

times a week, nd gave trora 8 to 28 injeotiona.. Hie 

illuatratione ot pbotomiorographa of the joints, which rece!Ted 

line md water reapeotively, are not very conTincing, but 

he maint in• that deeth or the deeper o rtilage cells occurred. 

In th joints which rec i e th 1-Cl euperfioial erosions re 

illustrated. It is dU'f'ioult to eee the res.eon tor the 

differential eeleotion exhibited by these fluids. 

Habler (1929) ie quoted by Key (1933) ae having aleo 

produoed arthritio changes following the injection ot distilled 

w ter, and Habler contend• that th• cartilage dmna e was caused 

by a ohange in the osnotic preaeure ot the eynoYia.l fluid. 

Before deeoribing the experimsntal inve•tig tions a 

ehort aooount of the phyaiology of Joint• will be given. 
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B. '!'fllli PHYSIOLOJY OF JOINTS 

Tho composition of synovial fluid bas already . bean 

outlined. A brief ree\.ae ot the anatomical phyeiology,.of tlie 

articular cartilage end the synoviel membrane tollowa. 

The Articular Certtlfg 

1th few oxoeptione the articular 1urf oes are cover~d 

by hyaline oartilaga. Macroaoopioally this ia or bluish-white; 

ground glaas appearance. !ts structural components are the 

typical cartilage cells round in lacunae, end intercellular 

system ot fibril• and the unditferontiated hyal matrix. The 

preponderance ot matrix over cells is striking.A .major portion 

of this matrix a;,peare to be a protein salt of chondroi t u 

eulphurio acid, which, according to Gardner (1950) ie preHnt 

in cartilage aa f gel and contain• bout 70'f. water. The 

origin of chondroiti aulpburic aoid is uncertain. Ite 

manuf~cture may of course b a particular function peculiar 

to the chondrocytes. The cell• in the articular o~rtilnge• 

in the superticia.l layere are £lat and lie p rall to the 

Joint aurtace. In the deeper 1 yere the oell• are round attd 

l arge and are arranged in rows perpendiculs.r to the articular 

surface. Beneath the deepest leyer one encounters oaloitioation 

of the matrix. 
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Artieular oa.rtilage ie not supplied by nerves or 

blood veesole. · It is praamably nourished by the eynovinl 

fluid. Loose cartils,ginoue bodiee have been obeerved to grow 

in the joint cavity, apparently deriving nourishment trom the 

synovinl fluid. 

According to Harri a ( 1933) growth occure in the 1one 

bordering on the deeper lying oalcitying cartilage, a ione 

which in young bones ia continuoue with that ot the 

proliferating cartilage in the epiphyaial plate. Although 

different views have been expreesed about the degree ot poesille 

r ,ener tiob of articular cartilage Bennett et alia (1932) 

coneider it to be.Te Ye ry little po r of intrineio repair. 

This question will be discussed age.in when the experimental 

findings in these 1nveetigations are given. 

Thp snoTiel ,Membr!ill! 

The inner surf"e.ce ot the artioule.r capsule is not 

formed by a dietinot membrane but by a connective tiesue 

modified as the qnovial eurfaoe 1• r-eaobed. Although the 

surface ia relatively anooth a Tariable nllllber of tolda and 

villi project trom it. 

Au intimal layer is described which !a in parie 

distinguiahable trom the outer fibrou• layer. The intimal 

layer may extend for a short distance on to the marginal 
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o rtilage as it does regularly in the •bryonic etate, while 

the tibroue layer blends with the perioeteum or per1obondrita. 

The fibrous layer ie rioh in oollagen while a tew elastio 

tibrea are present too. 

The preHnoe of bloodTeeael• in the artioular oe.paule 

were first demonstrated by Hunter in 1749. In thie year he 

deeori'bed the "oiroulu• artiouli Yaeculoeus". The ••••els 

extend through the tibroue layer 010 .. to the •Y?lo•ial surface. 

Synorlal cell• oan be replaced fros other connectiYe 

tiesue cells. It it therefore unlikely that the eynoYial 

epith•11 cells are epeoialiaed oelle. Key (1925) showed that 

in the· rabbit the knee Joint 11 approximately normal 60 daye 

after bemi••fl'loYectoay. Regeneration ooourred by metaplaeia ot 

l.llderlying connective tieaue, with little or no tendency iot 

eurtaoe growth from the edgee. 

Bauer et alia (1940) are ot the opinion that no 

glandular cell• exist in the aynorlal membrane, and that 

1Y110Yial · fluid ia an ultn.-tiltrate ot pla•a to which alb1.111in, 

globulin and "muoin" have been added. The preeenoe ot albumin 

and globulin can be a1oribed to increaeed capillary per­

meability• whereae "mucin" originates a• the mucinou• component 

of the connectiTe tiHue lining the joint. 
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C. EXPERDQ,NTAt, INVESTIOATlONS 

Ot rec•nt years muoh ttention hae been tocueeed on. 

the intracellular matrix or "ground eubetanoe" ot the articular 

oa.rtilage. Sack• in 1949 suggeeted that altered biochemic 1 

proceesee in tbe m trix ot the cartilage might b reepoaeible 

tor degeneration of the articular cartilage. He suggested a 

most attraotiYe theory, that following mild infection ot jointe 

by orgattieme capable ot producing hyaluronidaee, thi1 enzyme 

11 hydrolyeed" the hyaluronic cid in the synovial tluid and 

in the cartilage matrix. 

pH toward• alkalinity with 

Thie then caused a change( iti the 

resultant depolymeri1ation ot the 

ohondroitin eulpbate in the matrix. The loH ot chondroiton 

eulphate would diapoae to Calcification ot tilt cartilage 

eepeolally in the presence ot alkaline pboephataee which would 

become active in the alkaline· pH. 

It was oofteequently decid1d to aee wh t ettect 

hyaluronidaee would have it injected into the Joints ot animale. 

At the same time it ftl decided to determine, it poHible the 

etteot ot laotio aoid, normal saline, an alt line buffer and 

ammoniwn eulphate on the joints ot experimental animale. 

The t1r,:t animal• UHd nre rate. 

Six adult me1e r at• were ueed and the following 

substances were injected into their reepective kneee jointa 

at be-weekly intertal1. 
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Aniaal No. l 

0.1 co "Hralaes" into right knee 
O.l oo normal ealitte into left knee 

Animal No, 2 
O.l oc alkaline butter* (pH 9.o) into right knee 0.1 oo aa.line into left knee 

Animal• No, 3 and i 
0.1 oo o.2j( lactic aoid into right knee 0.1 oo ealine into left knee 

An!,aal No. 5 

0.1 oo aaturated 111111onitaa aulphate into right knee O.l oo aaline into left lmee 

Anim l No, .6 

No i11jeotion1. 

*The alkaline butter wae made up as tollowe1 
50 oc of 0.2 M Borio Aoid in 0.2 M potaad.m Chloride then 
21.3 oo ot 0.2N eo<lil.tll hydroxide was added. 
The solution • then made up to 200 oo. 
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X-ray photograph• were taken ot tbe knee joints betore 

the injection, were etarted · and at regular interval• thereafter. 

l)uring the cour,e of the injection• the animal• were exeroiaed 

in a re1•olv:l.ng drt111 , but thit later appeared Ullneo••• ry ae 

they ware oerta.b1lt not lotb to · uee their Um.be. 

At no etage waa there any eYidenoe ·or radiological 

changea. A total · · ot 19 injection, were given into · ea.oh knee 

,joint. The first thrH ,animal• were eacritioed tour weeke 

atte r the ceeeation ot illjectione, wberea, the l et three nre 

killed one week after .topping the injeotione. No macroecopic 

nor icroeoopio obanges wre noted in any of the joint,. 

The Joint, were, howTer, Yery nall and it wae decided to 

repeat eimilar experiments on l ger animal,. 

Tht 19!1'511 !!f ob9p1t fl a mor, 1\d.table egper\9egtal animal •. 

The animal• nre giTen nunbere which will be adhered 

to in the aooount of the work, ae their ntmbera appear ~~, 

the photograph• of the joint1. 

The nature ot the ifljectione eaoh animal reoe1Ted will 

be stated with the releYant pbotograpbe. 

The injections were giYen at Bi•weeklJ intervale. 
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6Uimfl ,No; 362 

One •poule ot •ffyalaee" dieeolYed in 2 oo ot w :ter 
we.a injeoted iato the right kn .. 9t thia auiaal. The 
left knee reoei·Hd 2 oo ot t101'11al •altne. 'l'Welve injeotiona 
wre ginn · atul the attillal aaorifioed ,even neke after the 
laat iajeotion. 

Kaot9e9opioally The right kn•• appe red quite noraal. 

The lett knee, hpw•••• eurpritingly 
ahowed ainute eroaiona on th aarg1n• ,t the articular 
aurtaoea. 



be .... 

Photomiofograpli 
ot lett nee 

- C/5-

ot ~ ~ologioal 
joint ot Animal 

•otion 
No. 362 

'l'hta action ' appear• eorael al tnoqh , t her• ae;­
an inorea•• in · the n'\llber ot hor:hontal oell• 

auperlioial la7e ra • 
iu 

Th• tindlbl ot t hue •all 
rece19'ing 1alin• inJeotton• aade 
more ootttrol• with eelin•• 

erosion• in the 
it imperatiYe to 

knee 
do 
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Tbit antaal •• giv•n inj•otiona ot halt an ampoule 
ot "Hyala••" in one oo ot water ae wll al 25 mg. 
oorti1one into tbe right knee and two oc aaline i nto 
th• left kn... Twl•• iriJeotiona were J11Yen into each 
kn••· 

Both jointa were perteotly nonaal ••utro,oopioally and 
ee were not .. otioned. 



Anill 1 No. · 490 

Tb• right knee Joint of thia aniaal reoeiYecl 
twelYe iaJeotiona ot one •poule ot " yala••" diHolYed 
in two 001 'lfllter. 

The l•tt tnee joint reoeiTed twelYe 1nJeetiona 
ot two ea• . .ttormal aaU.ne. 

The anhaal n.1 1e.critioed two wMte atter the 
lari injeotion and 1io aa.oro- 11or mioroacopio dl ange 
wae en.dent. 



AnJwal No, 45'1 

Ia the oa1e ot the boYe animal 
did not reoeiYe aay injeotiont but a 
iatra•artioularl.1 on twelYe oooa•iou,. 
reoeiYed twelv• b1•weet1y injeotiona of 

Both ktte•• were normal atte r th·• 1e 

the right kn•• 
needle wa• inserted 
The lett knee 
2 oo normal eeline. 

prooedure,. 
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An,a,i No, 22s 

The right knee r-eoeivect injection• ot 2 oo o.2% laotio 
a.oid in o. 5% prooain• baH. 

The left be• noei·Hct iJlJeotion• . ot t oo normal H.line. 
After eleven injeotiona the animal auco t.mbed as 1h e re a ult ot 
an abeae•• ot t be abdOlllinal wall, preamablJ tollowin an 
inJurr in th• e-.ge. 

on 5aoro19opi9 .examin tion the lett kn • .jofnt appeared 
normal ii1 · all reai,.ot•• The blu:ieh white appearance ot the 
rtioular oartilage had ita aomd pearly lustre. The oarti• 

lff• appeared :transparent and the . underlying blood 'HHel 
ehado1Ja could be eaaily reoognised. In the oaae of the right 
~nee joint the ·artio~ar .•urtaoe, h 4 a ore•r appearance and 
the nomal luetre •• not evident. Nt ebadowa east by .. the 
underlying blood veHel1 oould be 88en. At the time it was 
felt that thi• change, it any, might be a ohange attected 
by the lactic oid on the o rtil ge m trix. In retroepecst .. 
however one feels that thie change ia sometimes the •arlieat 
change to occur in degeneration of cartilage. Bennett et alia 
(1942) state this appearance indicates a tinner eubet nee but 

at the tame time a progreeaive loss ot elaetio1ty. 
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Pbotoaiorograpb ot histologioal 
••otion ot right k11ee ot 

Aniael No. 208 

No abnoraalitJ wae 
either lmee Joint 

dete•t•d in t ta 
ot thi• animal. 

NOtiona ot 
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Thi• a~iaal alao reoeiYed lnjeotione ot 2 cc lactic 
acid lnto the right tnee joint and 2 oo normal. ee.line · · 
into the l•tt ko•• Joint. In view ot the finding, in 
t be pr••iou •td.aal thi• oae us gtv-en 18 inJectiona into, 
eaeb nee a.ad •• t a.oritioed 15 daya after t be laat 
injeotlon wu .1:lv11i. 

Muro•oopiff.llr• both ta•• Jolnta 1howed the nonnal 
bluiab -white appeaN.lloe. Botb joint• alao diaplayed the 
pearly lustre, a te ture ot OOllplete normality. 

Mloro1022\cfla, there • • tlO d•?ar.ture trca the normal. 
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The aboYe animal reoeiYed iujeotion of 2 co ot o.s% 
eUYer · laatate ' into the right knee and 2 oo of 0.25;( 
eilYs- laotat• into the , lett · · knee. 

It we.a decided to introduoe thi• aild irritant which 
at tbe .... ·tt.m. W&• an exaellent preoipitator ot protein. 
It the irr.itant .tteot did not harm the joint it was -
oont•ple.ted to u•• th11 aubate,noe therap•utioally, beoauH 
at tbat tille tbe etteot ot proteili pnoipitator• on joint• 
aaa being inYeati&ated. The ant.al wa• gi•en 12 injeotione 
into eaoh knee and n.e aaoritioed 4 week• after the last 
1njeotioa. 'l'he reeuitant piotUl'e ne indeed alarming: 

l(aoro1oopioallY the articular eurtaoee ot both joints 
were •arkedly •~oded with muob oapaul r thickening. There 
waa no ••idenoe of marginal proliferation. 
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Photomi~rograph of bi.tologioal aeotion 
ot right kn•• joint ot An1m l No . 364 

The hi 017 ehowetl oonaldenble area• where the 
oe.rttl e he.cl ergo11• neoro•i•, eipecially in the •1.tperticial 
layera. 11'1 part• th.e deeper ~e.yera were etill preeen.t, The 
aubohondnl boo• ••· very Ne.oti-t• a11d tb•r• wae an :tn•a•ton 
bJ prlllitt•• tibrobla.ate, appar•ntly originating trom the 
aubohottdral bone, ot the articular oartllege. Large area• 
ot dead oa.rtilage "" preNnt in the aubohondral bon• 
and oateolast• wen •••n in ma.DJ area•• In other area• 
ca.loitioation ot the dead cartilage was ooourring. 

The ••ction ahown in the pbotomtorograph le an area 
where the cartilage has remained reaaonably Yiable •. 
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P hotomiorograpb 
ot left knee 

of hietologioal 
joint of Animal 

aeotion 
Ro. 364 

The Hotton ot the lett knee i• aimilar to t bat · 
ot the right. There 11 auob eburnation 011 the p rt 
ot t be eubohondral bone. The photoaiorograph was taken 
ot n area wh1oh ehowa a ••ll etrip ot Yi.able oarti• 
lage with ooaplete ab1enoe of oartilage adjacent to it. 
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Anlllal Ho, lj.1 

Thia aniaal. r•o•i•ed ·tpjt tlon• ot loo o.5% 1ilYer lactate 
a• well &1 25 ag. oortiaone into the _right tn.. and the 
left knee wa• not giYen any inJeotione. It wa• decided t~ 
... · whether the •orit1011• woulcl minW• · ··oF oounteraot i ~ •• 
irritant etteet ot the ,a:J.'Hr la.otate. Tnl•• tnjeotiona 
wet"e given d t bt animal wa• killed tour wet, atte r the 
last injection. 

Jaoro,copio!llx thert ... 1... ero•ion ot the artioul r 
e\U'taoea than in the preYioua aniaal'• joint,. The lett 
tnee n• normal. · 
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Pbo,•ioro.rapb ot htatologioal 
of figh.t knee Joint of Aniaal 

eeotlon 
No. 211 

. ~ . ,-

Tbi I ahowa •••n 1••• death ot cartilage than t~ the- left 
nee ot e.rd.11.al , 964.. Area• of . cartilage 'ehow the deepe,r layer• 
aatb·• wher•u other arta.1 ar• 'bein1 inY,ut•d .. by oataocl'.:. •te. 
There an b.owYer · e.1,0 anae ot UUll8,,ture tibroble.ati, ao.ti'rity 
with reaoU:Tt 1ubohondral boa•• 

It doea appear a1 
irritant • et.te'ct• of · the 

it the oortiaou. 
ai1Yer laotate. 

slightly minimiead the 



I 

-107-

PbotG11dorogra,h ot blatologio•l 
ot left .kn•• · Joiat of Atd.lla.l 

• tton . 
Bo, .211 . 

n th1a ~ottoa. 
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In view of th ftnclS.nga 111 the ania la that reoe1Yed 

111Yer laotate inJectlona it ,,.. deoided to ooatinve the 

1nveatigatioea on turtber antaale. It -.a.a deoided to attempt 

to produoe l••• eevitn eroliona thall 1n the oaM ot A.11111 l 

" Jo. 364 and then to "tr,a± theH antaal• wltb d1.tterent 

lttt •artioular 1.nJeotion•• 
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Tbla anta.1 tirlt of •11 reo•ived foUI" bl•w..tl7 
uJeottoae ot a oc o.as,C el.lftr :iaotate into ea.ob knN. After 
the•• i11jeotioae etf'uel,.n,a nre pren11t ta eaob be•, ao 011• 
outd ••eua• . tbat ._. lrritctlon had bee procluced. 'l'h• 

ardaal c then r•n•d U4 tour WNke later "tbera;,yt' ot tbe 
rlgbt m• .... etart•d· 

lcht bl-w•kly in.f•ottoile ot le.otio aoic! wr• gtven into 
the right ka•• •bll• tb• loft n•• •• not 1t.ve12 auy rurth.er 
1nJeotlo12a. Two week• after the laet tnjection ot laotto actd 
tbe antaal • killed. 

aor21oopifa\ix there was evidenae ot llllll1 eroded area• 
which had apparently been covered by a "f1lmf"' layer in the 
rlgbt knee. Tb• left knee _ •• ed l••• eroded tbe.n the right 
except tor an rea in the interoondylotd notob ot tbt femur. 
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Photomicrocrapb ot histological 
of right knee joint of Anilaal 

Thie eecttoft shows a l arge detect in the articular 
oartilage tilled with primitive ooanective tiaaue. Thie i• · 
apparently the "til.111" layer eeen aaoroeooplcally. The.re 1 
marked reaction exhibited l>y the •u'bobondral bone with o,teo-· ·· 
olaetio itt't'a1ion ot area, ot dead oartilage. In ot bar areas 
the 4e•per le.Jere of the articular oartilage abow active ohondro-

0:Jt••• 
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Photomiorograpb ot hietologioal 
ot lett ktt•• Joi t ot Aniaal 

1eotion •. ,,2 
The .. ct.ion of the lett . ku• ehows l•H ,departure trom 

noraality. A .. ... ., •all auperfioial deteot ot the oe.rtilage 
ie ••l4ent but tlten. al"e r••• where the supertioiai oelle 
bu·e been · reaoYed and he.Ye been replaced bJ pri111itive fibroblasts. 
The de•pel" layer, ot the oartilage again appe r reaotiY • It is 
of oouree po••i~l• that the eroded area wa, mies d by the 
aeet1on. 
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. AD\f~ No1 462 • 
. . ' 

Both b••• ,rere giYell 4 1njeottona of a11Yer lactate ae· 
in t bt oa•• ot Antlllal no. : ff2 .. , Th• right knee waa sub• 
nquentlr gtven •iiht t.ujeott.onc ot 25 mg. oortiaone 'bi-weekly. 

'l'be ltft ku• waa '1~ot · gh•en further !njectione. 

Kagr _fi9SI01iliz , then n:e erotion ot both rite ular turtaoee. 
:;:f 
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Photomioro1f'e.Ph of biatologioal .. ction 
. of ri•ht knee Joint of Animal No.. 462 

Thie •,ti.oft .ebond . a laJ"ge defect ot tbe oai"tilage 
poorlt till•ct, ltltla ttbr'obla:etto oonueot1ve tt•au.. 'l'be 
1ub0boadral 'bone · •h••• e'tid•n•• of •burnation. 

Yery 

Th• d•t•«t ·· hO'fl'Yer t• 1harply d•a.Nat..S nd would euggest 
that 1tt the ,reparatlott' · ot the .. ctio~ •0111• ot the fibrous 
tla•u• be•am• detaoti.d. 
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Ph tomior rapb of hi tol gioal 
ot lett nee Jo1nt ot Aniaal 

aect1on 
o. 462 

Tbe eeotiott of the 1 tt kne Joint ehowe superficial 
deteote t tht oartilqe with • • area• ooy red by tibroll eta. 
Tbere 1• n.o detect extending to th eu hondral bone in the 
aeotion examined. 
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Thi• anianu &110 r•ee1Ye'd eil••r lactate aa in tb• oaee. · 
ot lo. '42 aud the right bee ·n.a tubee~uetttly given eight 
bi•nnly 1n.t•otioll1 ot 12.s mg. bJdr&torttaone. Th• lett knM 
reoeiY•d tto further inj•oticmt after the stlYet laotate. 

HMt9f!opip9Jlz, both kneel eho d erosion• but the erosion 
on th• right fem.oral turta.oe ee••d 1he.l.lower than that on the 
lett femoral articular 1urtaoe. 



• 

T tt · otloa uhowe . 4e:f'eot iu tu car '1c.g$ wbtcb doe 
uot extnd t · ·. the aubohonfnl .'bon• aria lt is ••ll ttll•d ·t,y 
prt.attt•• ooaneoti•• 'tt1•ue• Tbe on nM"OOyt e pP4Jnr to be in 
a pPoltt•,attve lltate. 



' 
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Pbotomtoreg.-a.ph of biatologioal Hotton 
ot left knee Joint of AniJl'lal Wo. 493 

Th• teotlon of the lett knee · joint ebowa the detect 
deep.er than· in the right, •~t&"nding to ,;ubchondrel · bon•• 
Again prlmitivo t1bro'b1aeta a~• e:ltempU.ng to repair the defect. 
Alo the ehondrocytea app ar · to be in a aiatlar lrl:a.te ·•t 
proliten.U.on. 

In the 1 ••• ot tu•• hOttona oar• was ttt.ken to out 
tb• tr• 6Jt.aeltly oorre•pondtug portion• ot th• teaaora. 
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APMll 19, . t!f 

Tbie anlllal alff ttrn of all r•o•l•••· sll•• 1aet a:6e 
laJ•otloaa ••• wa• tben gi••• laotlo .. id ittto the right 
bl" ad hfdrooorU "n• f.ato tbe left. ' 

tJatortunate1y 4eapite the u•uaJ. aaeptlo preoaution• t he 
utaal . , .. elepe4 a. auppu~ati ve artbritta la both kn•••• 
atapb1loooeou1 e.ureu, wa.e Guliured. ~ aoocapanJln& figure 
llluriratee the mark•d ti•orau1aatioa uad denru.otton ot tbe 
Jo1n,. 
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Pbot-11rogn9b ot. blnolog1oal seotlon 
ot left ••• 3ot.nt of An!aal No. 4tt 

Tb1• ... ti.011 ahon tbe ••Pl•t• 4estruotiota ot the •11tir• 
1oular eui'fa•• wttb muob ••behondral l"eutlolh 
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The aniaale whioh at tirat reoeiYe4 •ilYer lactate and 

then lactic eoid or hydrooortiaone reTealed intereeti11g changea. 

Ift the cag stf :Ult ltotio aoid (Animal No. 442) . the kne9 

whioh r9ceived laotio acid apuared wor• than the iRPOeite 

tntt• In tbe oa,e ot the hzdroooljiaone (Animal No, 493l 

the 9ff !UQOh f!Ofi Yfd hYd[OOOrti 80Df . NY9a}.td lf H . de2art ure 

troa th• nofllll than tht "untr111td" kntt• 

In Yiew ot the .. findings it wae decided to repeat 

these particular experiment,. Tb.e animals nre tirat given .!!I 

instead ot to6r bi-weekly inJeotio11s ot 2 oc ot 0.5% 111Te.r 

lactate in an attempt to produce a ltttle more change in the 

ticular 1uttaoea. Arter tbia, the •e111• procedure waa 

followed by eight be-weekly inJeotiona ot either lactic acid 

or hydrooortieone. 
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, hie utaal no•1••d laetio aotd l11Jeotlo•• d'ter the 
eil••r 1.aotat•• · into the rt1trt nee. • left " reoetYed 

ly ta. •1.lYe ; llOta'te 1aJeot-t. •• 

l99t9H9R&ttlix. both n••• ebowa eu.11 el" wion•, tb• J.ett 
worff tbm tbe right. On tho rtgbt there •• eroaton 
oYer the .. c11a1 oonqle utad .. 101111 repair. 



•, 
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Phot•ior ar h 
of right tn" 

t biatologioal •eotloa 
Jolnt ot Animal No. 8'1 

Thia " tion , owa 1upert!.oial tibrill tio of th oa.rtilage 
but no aot ero,iq. 
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Pbotcaiorograph ot h!.,tologioal ••otion 
of the left Im•• Joint ot Anlllal No. 87 

The aup.rtiolal larere ot tbe oart11age bave been worn 
awaJ and the artioular •urtaoe baa lon it• •ootb ,urtaoe 
on thi• ••otioa. 
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hll1fl la, II · 

Tbl • uicel alao l"ffelYecl la le al tnJeotion• atter tbe 
a11Yer laot t• t,to t ri&ht , .... &11• n iuJeotloae · exoept 
the allYer · laotat• into tbe l•ft kll••• 

l19ttlfopio111r, both ta••• wn agate ero ••· on tM.• 
oooaaioa t rlabt 1mee appear•• wor·N than tbe left. on 
the l•ft the arH.ouJ.ar argt.aa were howeYer aor• b7pertrophio. 
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Pbotomioro1raph of histolo ioal ,eotion 
of right kaee ot Aniaal Bo. 89 

Tb• ••otion . f the right ta•• •how, a deep deteot 
eatendtq into t hi 1ubohondral bone~ An 111perteot t1p• ot 
repair by n, ot fl'brou• _ti1•ue h • taken place. There ia · 

eYidenoe t • ked reaotion on tbe part ot th• aubohondral 
ne u there are ielmda ot oartll • 1.Jlpri•oned in tbe 1ub­

ohonc!ral bone. 



p t io~oar b ot iatolo io 
ot left m•• jolat ot Ania.al 

tl 
o. 80 

Thi• ao tou • 1'JO a1eed 
• owa allMtroua 1tant ••11• tn tbe 
oaritl •• · 

ro• aft •roeto~ but lt 
d•per la,•r• ot tbe 



Thi• Nceive4l y rooortltt011• ibJ• o • after the 
a11•w lac itt o . the right kn • I to the l•tt Jr e• only 

. .tl••r laot te ieJ•otien• ... .., gl••• 

IYQl9RRi9tllft botb n••• • ow •roetoo•• Th• left 
a • b worM tbarl t • a t. Ia • oaM ot the rl&ht 

1£11•• t n appeared to M••nl anu mderco1q repair. 
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Pbotomiorogra.ph ot h1ato1oaioa1 eotion 
ot ~ight kne• Joiat ot Aniraal No. 88 

Thi• ti·oD bowe en ~s~ are t be eupertioial eutilage 

oell• b Ye di ppeare4 an ere replaced bJ ttbrou• ti•eue. · 
The repair la prt.mitiYe but the 1tll"ta.oe 1• ••11 preNM'ed. 
There 1• eYid•no• ot euboboadral reaetion beina pre,ent, and 
oapille.r, raet1r0rkt haft in•aded the de•per layer• ot the 
art1oul r cartilag. 



Photom.torograph 
of ,·left n•• 

ot hietolog1c l eecU.on 
Joint ot Aniaal Ho . 88 

The otiott . of tb lett kn e ehowa an eroeton tbat ·ext ud, 
into t , eubchondral bone wbioh t• partially filled with tibrou1 

tiaau.. Th• repair prooe11 ia more haphazard th n in the-

right kn ... <moe again there 11 11arked eubchoudral roaotiott . 

Other area• of cartilage eb~w the giant cell• •••n in the 
1 ft knee ot &lliaal No. 89. 
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• 

Thia animal was treated in · th 
i.e. th bydrooortiaone inj otion 
only silver l.aot te into the i l•rt 

awna war as animal llo. 
into the right nee m d 
knee. 

88 

M or:9soo1&9!U:¥• both Jr1 •ee showed eroei()Ub ot the tomoral · 
articul aurtaoes. The r1aht •• again l••• eroded than tie 
left. Thie ie not•d part1oularl7 when the interoondyle:r notches 
-are oompand. 
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Pbotomiorograpb ·of biatologi -al eeotion 
of rlgbt kn•• joint ot anblal No~ 90 

. '1hi otio show • p r.fioial fibrillation and fibrous 
tieoue • plaoinc 'tbia det•oti•• e.r~a. 



hi.-tolo ioal •• tion 
joint t tda Ro. 90 

·th 1 ft ao ow• a , rttoi 1 

... .ro ere ho••• r • • pn•nt • re n r.apaJ.r 
Tb• at · t ell noted ••vioudy re wll 

• 
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D. DISCUSSION OF TRE§i RlCSULTS 

1. The Rieke of Intra•e.rticular igjection, 

It may .be stated at th outeat that intra-articular 

injections ot y type carry a mall riak a.e oan be eeen 

hen dealing with previouslr normal joint,. 

( a) Th Riek 9t Infeotion 

During the i:?veatigatione one monkey developed a 

s ptic tbritie. It ie extr •lY difficult to m intain atrict 

ae pis in experimental work ot thie nature. The possibility 

of oner l s pticE>emi doe, e:d.et, eepeoially eeeing the 

suppur tive a.rthritia \18.8 bilater 1. It do••· however, 88>"Y9 

to emph aiae how very 91:riot aseptic precaution• ehould be• when 

giYittg intre.-art·icul r injeotiona. 

(b) l'h• Risk t211ow1y the Injection gt Bland Vat9riab 

A.a Nett in the · oaee of the lef't knee or 

Animal No. B62 normal a.line produced very miniaal damage to the 

femoral articular surtacee, eall eroeione b ins evident on the 

argine of the articular eurtac •• It is most unlikely that 

thes chang9e wtn·e preaent before the 111Jections and there was 

no eTidenoe of infection accounting tor the departure from 

normality. 
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Ae previously m n.tioned K y (1933) produced arthritic 

oh ngee in the knee joint ot r lrbite by repeatedly 1nJeotiug 

1 to 2 cc dietilled ter, ea.line etc. It eeeme poeeible that 

the amount injected {2oo) • rather 1 rge tor the cape.city ot 

the rabbi te' knee 'joint. Repe ted oTereieteneion ot a joint 

must surely have deleterious effects. 

r ta rec ived O.l cc into their kn 

In th inveatig tlone the 

jointe wltbout harmful 

et ct. Six ntey jointe caived inj ction• ot 2 co saline and 

only one ebo d evidence ot li ht ~bnonnality. Tb Jme • which 

rec ived no injeott.ons, but only the in1ertion ot the needle 

intra- rtioularly, did not show any depe.rture from tM normal. 

The ohang a aeen in the left knee joint or Animal 

No. · !62 emphaai1, however~ the t ct th t intra~articular 

inj ctione, whether bland or not, need not be entirely non­

injurioue to the delicate structure or tm joint,. 

2. The Etfeot ot Iptra-arj;icuiar 1nJection1 on preTiou,17 
!prmal Joint11 

( a) The ltt9ct ot "Hre.le.ae" on Previously Nora l Joint a 

No b1jurioua ettecte were eYident in the jointa 

wnioh receiTed the "hyalaee" inJectiona. Saok•' (1949) theory 

th t the depolya ri1ation ot the byaluronat• would atf'eot the 

aatrb: ot tbe cartilage haa not been aubetantiated by theee. 

experimental inYeetigationa. EYen the ataining of the matrix 
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on tne aeotion did not differ in any way tr-ca the normal. 

(b) The effect or Laotio Acid 09 Br&yiou1ir 
Normal Joint• 

In the case of Animal No. 208, the ab1enoe ot Lustr.e 

of the right ttaorel articular aurfaoe ••• noted. No 

histological ohat1ge1 were evident. Ae alre .dJ mentioned thie 

l• pffhNt• the earliest obange in the degeneration of ~arli• 

Animal No. 488,, bowe'ter, received 18 inJeotiot:1·• ot 

2 cc a.dtic> ao d without dJ chang• to the articular 

(c) l'h• Efteo,t of .. §11•,, Lactate og preYioufl.r 
Nongal Joint• 

Tbft animal• that rece1Y64 silYer lactate displayed 

pathologi.cal ehans••• ahliler to thoee described by preYiou.a 

worker•• 

ducetl a rather artificial type of arthritis. It wa•• there• 

fore, decide to try and p:roduoe a milder tom of U'tbriti•, 

by reduotna the 1u11ber ot injectio11a ot silver lactate. At 

first tour ir1-j ctione were given, but the cha.ngea wer& not 

-rke4 enough• with the result that the last roup ot 

animale aoh receiYed elllt injectione betore starting "therapy". 

3.. Tb• 1rract9 ot Intra-al"ticul,r injection• in the 
lxperiaental . Arthr&tj,a produced by S11Yer Lactate 

(a) 'The Rteultp ot Laotio Acid . TheraPJ in th! 
lleeriaental Artbr1tip 

'lbree joints receiY•d lactic acid inJectione atter the 

injection of eilTer lactate. In two of the•• (Animal• Noa. 

442 and 89) the aaoro- and micro1oopic apearancea dieplayed 
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aore pathol ioal obangea than tbe control Jointe. Ia the 

third anµu.l, · N • 87 there ie not much difterenoe betw•en 

the kn• which receiYed laotio acid and tbt control kn••• . 

In the O&N ot .lnilllala Noe. U2 end 89 d"P erosion• haYe 

be n repair• bJ primitiYe tibroblaat•• It i• unlikelJ that 

the l actic acid bae had any influen e on the repair of 

theM •f•ota, • it baa been .... that thi1 pro•••• of 

r p r may occur in "tmt1 ~ ted" joitits. Ha, tbe laotio acid, 

ho ever, eggraYated tbe pathological picture! '!he tact tha:\ 

two jointe are worN than their control• would suggest such 

a poaaiblity. Ttie introduction ot 2 oo ot lactic acid. on 

eight ocoasione may baYe 11ervecl to allow the irritant 

process to continue and to pre'Vent natural beauna. Thie · 1• 

Yery difficult to ooapare wfitb buaan osteo-artbritis, a• in 

the human Joint• exl!ll11tted b.J Bennett et al1a (1942) at poet 

mortem there •• never any eTideme ot repe.11" pnolll. Tb11 

prooe11 of repair found i!l · the experim ntal animal i1 there­

fore not dalagoUce to . hi.man Qsteo-arthritis. 

It · b all along been tel t · that l aotio a.oict ie YerJ 

unlikel1 to ha.Ye any beneticia.l etf ot on the pa.thologioal 

prooees in osteo-artbritia. · It• Y ue muat be a -,mptomatio 

one _on17. Doe, it bo .. Yer oauae deterioration in tbe oou-

d1 tion ot the joint aurtaoed Ca.eta coming to arthrotomy 
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arter laoti oid injection• do not 1t1ggeat euob a poasibility. 

It y be that the quantity injeota 1tt the animal joint 

which b d already been xposed to BIJ irritant might account 

tor the re sulta t picture. 

{b) Th• Etrect t Intr •Artiouly: 9orti1ont 
~n tbf Egperillental .Artbritia 

OulJ ne joint (the rigb~ tn.. of Animal No. 462) 

...._. treated 'ritb intra-arU.cular cortisone injectiona. Mloro­

acopioallJ there •• Tery little difference between th11 

joint and it• oon.trol. Th• h1eto1ogy would. auggeat a 

marked. d.1tferenoe but it may be that the detect eho1'1'l in 

the pbotomiorograph wa• artitioiall7 produced. Tb&re ta 

certainly nothing to indlo te any beneficial effect on the 

pathological prooeee, ae tar ae int -art icular oort1son, ie 

concerned. 

(o) 1.be Ett1ot ot H7drooorti19n1 in tht 
Experimental Artbri tf,,a 

Four jointe were "tre teer* with intr •articular 

hydrooortisOlle i.e. Antm s oe. 498, 494, 88 and 90 

(Animal No. 49 deT lope tb septic arthriti a will 

be excluded trca th1 diecua ion). 

The other three joint• ere in aaoh oan leait 

eroded than the1r controls. In the oe.se of Animal No. 493 

eroded area was etident oTer identical area ot each 
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temUI". The ero•ion on the right i . e. the joint whioh 

reoeived bydrooortieone, appeared ehallower than the erolion 

on the left femoral eurtaoe. Sections yere cut eo a• to 

include identical area• of theN two bon••• llicro9oop7 

reveele4 a more eupertioial deteot on the right but botb 

eide1 ehow evidence ot repair. Xt cannot, i.heretore• be 

stated th t the bydrooorti•one aooelerated or influenced tbe 

proc se ot rep ire Th tact• ho-..ver, that in all the 

joint 8 treated" with bydrooortiaone there we.• l••• eroeion 

than in their control•• auggeata that tbl• au.bstanoe exerts 

a beaeticial etteot on the pathological proc••• anct unlike 

lactic acid 1a not onl7 ot 8Jlllptomatio Yalu.a in the 

treatment ot o•teo-artbritia. 
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I the c &pter discussin the olinioal inveetigation1 

i t n.a ••• t t lactic cid end hydrocortiaone inJe tiona 

produced the moat eat d'a.otory reaul ta i thi• eeri••• No 

att pt at explaini11g ths rationale of hydrooort1tone therapy 

will ~ made. The result, obt ined in the exp rimental 

arthritis "ireat d" with tho hydrocortieone, however• confirm 

th olinio l re ulte. Aa t .... '!' aa lactic acid. ia conoerned 

i t wae felt that it ie moat uttlikoly that the change in 

pH ia eutticient reason to account tor tbe relief obtained 

tr this therapy. The experimental arthritia doea not 

otter any explanation in tbe case ot lactic a.ci.4 . 

Doea la.ctio acid perhapt a.ct mer.ly by el:lmi11e.ting 

t he- pain and have no re thernpeuttc troct7 13.lfor• 

att pting to answer tbia question the nerve supply of Joints 

will be briefiy considered. At th sems time th poasiole 

origin o t joint pnin nll b di o ussed. 

Tb! Merv1 Suppl% ot Join~! 

Joint• are .supplied by bre.nchea which renoh them, 

either direotly or 1nd1~eetly, f'Tom the nerYea supplying the 

oyerlJina akin "-1Sd the m eclea whioh ove th• jointe • Hilton '• 

law. The t nu.nation or those articular nerYe• ia not quite 

oertaine Aocording to Kellg~ n and Samuel (1950) fibrout 

a rt icular ligementa are richly eupplied with n rvee large/!ti 
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•omatio in origin. Synodal aembrane ia leas riohlJ 

aupplied with nerT I nd large roportion ot the eynovial 

n rYea appears to be auton0ntio in origi12. Synovi l umbrane 

does, however, ooataia a eubate tial Ullber t nerYe•• which 

are aoaatio in origin and terminate in nerve loope, globular 

e11ding1 or u le unepeoialiff endings. {. · Gray and Gardner 

(1950) tound no P cmian cory aolee within the joint eapaule, 

but found tb ae OC111ple11 en~nge jac t to Joints. They 

found tree nerYe endin • 1 r 1 tion to lood veaaele only. 

The tact that tree ne1'1'e endi nga tr ayeli ated end non-

ayelinate4 ue"e• are round in the va,eular adYentitiae 

euggeeta tbat eroept1on of p intul et uli 11111 be their 

tunotio11•• Ba.sett anti lloGlone (1928) perto ed hundrede. ot 

deep punoturea in ht11&P aubjeot• nd to d that hen a ne dle 

entered a 111all art•l".1', •• it o only did, dull, aching, 

aot eaail7 beara le pl\in reaul te4. Not onlJ are tree ae1'1'e 

en4!inga aaaooiated with eyn<>T1a1 Tee 1 a but they are also 

tound in aasooiatlon w.lth the, ••• le t the eubchondrel bone. 

Thia aooounte tor the p • perienoed in bone IT01' punotur 13 

(Kell ren 1939a) • Kell r n 4 s l (195 ) state, "There 

ii still unoert ntr aa to the r la.tin blportano• ot bone• 

oartilag•• ligament• and IJ)'l'lOvi al bre.ne • sources ot pain 

ill joint diHaee. It la agreed th t articular oartilese :la 

devoid ot nerTee and givea ri1e to no ,eneation when it i1 

atiaulated. The bone ende plq en laponant pari ln i:be 
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appreciation ot vibratory a.nd other mecbanioal streeaea, e.na 

they may contribute to the pain ot dieease beoauae pert• . 

oeteua ie highly pain aenettiY•, and moreover oanoellou1 bone 

may be eenli tiYe though to a l••••r degree•. 

'.l'heH author, atudie4 prea•ur• ae well •• pain 

aenaibility in the knee joi.nte of normal hau Yol unteere. 

One ot them (E.P.S.) bad an arthrotomy done 011 hie own 

knee under looal. anaeathetia, and recorded hit eenH.tione 

when the eynovial membrane n• etilllulated. Kellgretl an4 . 

Samuel (1950) conclude tbat the tib:rou1 articular ligament a 

ar. richly, 1uppliech with neM'el of Yariout type• and that 

theH ligament• are deneely atudded with epn• whiob gi'f'e 

riae to aen1ationa ot pain or preaeure wbeli stimulated 

meohanioally. The ti'brou1 ligaments therefore play an 

important role in ariioular aeneation and aph'ear to be one 

ot tbe ma.for eourcea ot joint pd.a. They found that 

synodal aeabrene, on the other band, 1a le.ea rtohly 

aupplied with nerYee end 11 a. relatiYel7 ineensitiYe atruct­

ure in wbioh only ocoaaional epote oan be tound whio h . giYe 

rise to a teneation ot pain. TbeJ oon .. quentlJ conclude 

that eynoYial ••brane 1• not a major eouroe ot articular 

aeneation and probably contribute• little to the eymptoma ot 

Joint diHaM. 
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Kellgren (1939b) inveatigated 55 paint\ll kllNI and 

diYided th• into three oategori•• a, toll01r11 

a) Oaae, with lig••ntou, or mu1oular paill 

b} CaNa with qnoviti, and 

o) C&NI with a di1order•d Joint aeohani-. 

'l'be tiret two oategorie.1 showed Yary1ng deer••• ot oeteo-

arihri ti• or nolle at all. Ill th••• oaa•• the oateo-

arthriti1 n.1 alwar• .,._etrioal, ooourriq equallJ in the 

painful and pe.inle11 knee•, Kellgren oonaider, th••• tinding1 

coincidental. In the laet oategol'7, howeTer, they all 

preaented considerable or gro,e otteo-arthritia Oil X•raJ. In 

theN OaN1 the oateo-arllhritio obangea ftre otten aqnmetrical 

and the Q11ptom1 appeared to be related to tblt degree and 

nature ot the bony and oartilaginou1 obangew preeent. 

The relief obtained trca the injection ot procaine 

into a joint mu1t 'be beoauee of it, looal anaeathetio 

on either 8J110Yial or aubcbondrel nerYe anding,, when the 

latter are expoNd. Thia relief 11 otten Yery t•porary. Ia 

it poalible that laotie aoid baa had an ana•sthetio effect 

aa .. 11, 

In the bop•• ot pro'f'idinc an an ... er to thia queetion 

th• following experiment, were done, 

Two troe nene au1cle preparation, were aet up 

simultaneoualJ, uaing the 1oiatio •"• and the gaatroonemiu1 
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mu1ole 1n each oa-te. The one eciatio nerve wae plac1td . in 

a aaall th oontainiag Ringer'• 1aline, while the 1econd wa.1 

conducted via a bath oontainina ~ lactio aoid. 'ffle reat 

ot the nerft and tbe aueole waa in eaoh oaH kept moiet 

with Ringer'• aalin•• Eleotrioel. etimull were then aent 

through eaoh pnparatlon at three ainute inte"1lle and re­

corded on drUlll revolving at the ••• apeed. TheH stimuli 

were oontinue4 until tatlgue beo•• nident. In the case ot 

the nerYe auaole preparation tn wbiob only:i Rinpr' a 1aline •• 

uH• there •• •• prolongation of the latent p.eriod. In the 

preparation wh•r• th• a•"• wa.1 oonduoted Tia the bath ot 

lactio acid the latent period ehowd aigna ot a gradual but 

repeated increase. Thia oan be •••n by ooneult1ng tlg. 3. 

Figure• 4 and 5 1how repetition ot the .... ex• 

periaent with tdentioal. reeulte, indioatin1 that the laotio 

acid had a retardilll etteot on tbe oonduotioa ot the nerTe 

ilipul .. a. 

Tb• abffe experi.aent baa, bowTer, one eerioua draw­

back ill that the ne"• uae4 n.1 not a tree or oc:111plex 

nerYe ending. To, tl'J' and oYeroome thia dittioultJ the 

following experiaent wa.a done, 

I iameraed my lower lip in a 1% lactio aoi4 solution 

for 30 minutea, and then aated aomeone to teat my ••n1ation 

to pinpriot, ooaparinc the Hneation ot tbe lower with that 

ot the upper ltp. The lowr lip wa• definitely hypoalgeaio 

in ccapari1on with the upper. 
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It n.• decided to ... what etfeot laotio acid · would 

be.Ye on an expo••4 dental nerYe. A non-European teaal• pre• 

aented with a lar&• caYitJ ill her left ••oond lowr aolar 

and ccaplained ot •••ere toothache, wbioh had been pre .. nt 

tor more than a nek. A pledget ot oott011 wool n.1 

•oakecl in l;( la.otio acid en4 tn•rt•cl into th• aaYity. Alter 

a few minute• the patient stated that ber toothache n.e 

better. Tbe laatio acicl 'f:ffl.8 re-applied at frequent interTall 

throughout the day. After eigbt boura the etteot of a Jet 

ot oold ail" directed into the oari ty produoed no pain. The 

tollowina d ,r there n.1 still no reouffence ot the toothache. 

In order to 1nYturt1gate tbe bypotheeie turther three 

oase1 ot osteo-arthrtti• t the b:lee Joint with pain aa the 

prominent IJ'mJtClll were .. ieote4. Without uting an, local 

anaesthetio en 1nj ction n .. dl• waa inserted into the attected 

tn .. Joint in eaoh oaae. After thi• 0.2 oo abaolute alcohol 

n.e injected. ln eaoh CaN the patient baediatel:, complained 

of intenee pain wbiclb he or $be likened to the pain . ex• 

perienoecl tr• the disordered Joint. Theee patiente were then 

giTen a oour1e ot lactio acid injection• with aoderate response 

in the oa1e ot two of them and a marted reeponee tn the 

third. ( See Appendix Case a No. 3'1 9 38 and 40 ). Caeea , No. 

37 and 38 baYe no pain at pre .. nt, wher•a• Oa•• No. 40 ha• 

elight pain on twining the kn" which ma7 k ligament~ua in 

origin, nd 111 therefore olasNc.t a• a moderate reeporue. 
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The responH tn C se No. 37 baa 'been considered . 

moderate beoau• tne rans- ot movement, only inore aed by 

20°. No preliminary prooaill• wu •ployH to give these 

injection• o~ laotio aoid. A weak after eaoh oour .. had 

been completed 0.1 oo abeolv.te alcohol ,ra.1 again injected 

into euh of th• atf'ected nee, without uaing a looal 

ana•sthetio. al ibeN c,ocaeiona tbe pain experiencred wae 

Tery mild and bad. to be elicited 'bf allkin4 leading quesUon,. 

0.2 oo absolute al«hol na alao mJeoted into the knee 

joint of a oaae after he.Tina reoeiYed :ltra,,,,artioular lactic 

acid inject.ion, 111 the Orthopudio Department of Groot• Schuur 

Hospital and. not included ill thia aerie .. Tbia patient alao 

u.perienoed T .. r, lllild. pain, and ae no preliminary alcohol had 

been giYen it .... reaaonabl• to auuae that lt could not 

be the preliainary alcohol 'Which prOTided tbe enalgesio •tteot. 

It would ••• therefore that lactic acid exert• an 

anustbetio etteot on the ynoTial allcl alao the eubchondral 

nen'e ending•, when tbeat ar• expoNd. Lacti• aoid ha.a tor 

IIBDJ Jeare 'been adTooated aa a good oaustio tor muooue 

mcbrane• bedau• it ha• a low toxicity. In the mouth it i• 

Yaluable tor gingivitie and apbthoua uloeratlont it ie al10 

•ployed to oautert1e tuberculoua uloera ot the pharynx or larynx 

e.nd, diluted to remoT• diphtheritio m9111brane (Dillinc, 1951) . ,. 

Cauatio1 till the protopla• ot all tieaue and in ao 

doing kill the expoee4 nerve endinge. They have no epeoitio 
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action on ner•• ending• but d•.8troy th• altogether with 

all aurrounctinc ti••u••• Procaine. and other looal naee­

tbetio1, on the other hand, produce a temporary int rruption 

of nerToua oonduotion and. the prooee• ta a reTeraible one. , 

They alao baTe a Nlectiv• action on nene tieeue (Clark 1952) . 

The oonoentratioa ot lactic acid employed in 1ntra-

art1oular tnJeotiona i1 a Tery dilute one. Ooneequentl1, the 

noxiou1 elteot on the tiasu•• 11 probably Yery mild. Repeated 

injection• may, however, damage epecialieed tiesue like nerTe 

endin1e autfioi•ntl7 to impede their tlmotion aa pain per­

oeptor•• The more prolonae4, it not perman•nt, relit obtained 

tree the u.. of lactic acid oan therefore potai bly ex-

plained oa thie baei.1. Ammoni\11 sulphate pree\.lll&bly a.eta 

eimilarly but i• likely to ~ more irrit U.q. 
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When the literature on intra.•artioular lactic aoid 

injeotiona tor o,teo•artbritie is ooneul tedt it i• found that 

most utbor, are of tbe opinion that tbit t7Pe ot therapy ha• 

a beneti'cial etteot Oil the symptom, of the di•••••• . 'l'he 

question a1 to whether there it objectiYe baprOTC91UDt ie not, 

ho-..Tert alfl.1• 1peoitioicall7 ate.tee!,. Cre,re (1944) using acid 

potaaeia phoaphate tound eub.feot.i•• iaproftlllent in all oases, 

but only 56 ollt of 93 oa••• wtre objeot1••1J iaproYed. 

Baker and Che.yell ( 1948) are the onlJ author, who baTe eadea'f'oured 

to ocapare the reault1 ot laot'.iO acid tberapJ with thoee ot 

procaine. They, however, do not giYe ttpect.tio tollow•uj ligure,, 

nor do they dininguiab betnen eubje i•• end obJeotiYe .improve• 

aent. Halt the OaNa wbiola rece1Ted lactio acid therapy in 

tbeir aeries either improved markedly or moderately whtlat the 

remaining halt did not ohanae or onl7 ilapro'f'ed alightlJ• Tht 

group whiob reoeiYed prooai11e in ealiue (with a n•utral pH} 

behaved dmilarly. Their ••rl•• inoluded oe.ee• with 'Yariou1 

joiuta tnTo1Ye4 and th.,- d.O oot eeparat• their oaeee aooording 

to the joint attected.. Waugh, who wae reeponaible tor the 

1ntroduotioa of tbie form ot therapy ln o,teo-arthritis givea 

hie reault• in 18 ~asee attecting the hip Joint. He make• 

no dietinotion between objeotiYe and 1ubjeotiYe iapr0Ye1umt. 

Tb• group of patient• which •• giTen lactic cid injection, 

by the intem• in the Orthapaedie Depcrtlltnt of the Groot• 

sohuur Hospital ahowed on the whole a eatietaotory reeponee 
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e1peoiallJ it the t•p•rarJ rem1,11on1 are iacluded. 

Ia tht.a .. ri•• the obJeoti•• and 1ubJeot1•• improve• 

aent ha, been noted .. parately. In addition the functional 

pertorme.no• ot eaoh patient ha1 been u•e••d. Th• reeult I in 

the group of patient• wbiob receiYed lactio aoid tnjaotion, in 
' 

thi• eerie• "" better than tho .. ot Baker and Ohayen (1948) 

These auth••, however, tnolucted OaN• with oateo-artbriti1 ot 

the hip Joint for ext111pl• and it i• known that inJectione 

into thi• joint mar quite ea-ail7 not be intra•artioular. 

Th• reaulta in thie ••r1•• are allO Bligbtly better than in 

the group whiob received the r injection• troa the intern, at 

Groote Sobuur Hoepital. Ono• again the poHibillty that all 

their injection, wre not detialtelr intra-articular exi.-ta. Al 

tar a• the procaine injeotion1 are concerned thi1 eerie• behaved 

similarly to the aerie, ot Baker and Cbqen. The results in 

tbe group which received ammonillll 1ulphate injeotiona ware not 

a, cood a, thoae for the laotio acid Nrie1 when oampared by 

Mood' • likelihood ratio method. 

It ie coneequently oonoluded that intra-articular laetia 

acid injeotiona do produo• Olinioal improvement in oa••• with 

olteo- artbritia ,it it oa.n be certain that the injection• o 

are truly intra-artioula-r. There i• more likelihood of subjective 

improvement 6oourrina bl,lt IUlllY ca••• 1bow objeotiYe iaprovament 

aa nll. 'l'be duration of the improvement varie • f"rom case to 



- 1S4 -

With reg rd to the sollani• ot the relief •ltuned. 

U seem, aoat unlik•l1 that the alteration ot the pH or the 

BJDOVial nutd 1• reeponaibl• tor the improYeent. such a 

change •• only be a •err · t•poraey one •• baa \ .. n ebown 

b7 Rauaurtb1 ( 1947) lld again duriq tbeH iDYeetigatiODI 

The taot that prooaine wit b a · aeutral pH and aJ11Jtonium 

aulphate with a pH of 7. 0 have afforded relief al.10 detract, 

f'roa euoh a likeU.bood. Waugh' a ori&inal eetill tion1 ot the 

pH of the eynovie.l fiuid in ohronio arthriti1 are also open 

to orltioia. 

Fr tbt obaerration1 la the experiaental nimale there 

11 nothing te I eat that lattio acid baa an adYantageou1 

tteet oa the pathology of oateo-arthr-iti.. Th• reeulte in 

thi1 .. ri•• indicate that in two out ot three Joint, ia 

wbioh aa a.rtbriti1 had een induted lactic aoi• "therapJ" 

aotially aggra•atecl the induoed artbritt. ,. Th• laotio acid 

app6ara to bav• tnoree.Nd the irritant effeet •t the 1ilTer 

la.otate u99d to irlduoe the artbriti .. 

Tb• aott t•aeible •xp1mie.tion of tbe mecbani a ot the 

action ot lt.ctio acid therapJ ie tbat the laotio acid acte 

a• a looal naeatbeti• and thereby relieves the symptom, . 

Tb• objeoti•e 1apro••ent ia prolJablJ a oompletelr secondar, 

etfeot. It ie felt that lactic actcl acte by deetroyil'lg the 
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nern •ndin&• re•ponsi'ble tor the pain in osteo-arthriti•, 

wb•r•a• procaine only p rely••• th•• Thia wulcJ aoco nt 

tor th• moN prolonged. relief obte.tned af't•r lactic actd 

therapJ when oompartd w:t:ti pronain•• Ae th••• nerve •ehdtnga 

regenerate after lactic aoid therapy ao the 11111ptvm.a aay reour. 

Tbe eolutton ot laotio acid u•e4 therapeuttoallf 1e a 

very dilute oue, tberetore, it le felt tbat the no.x1oua etteot 

ot euob a woluU.011 t, not lit•l1 to be a&rke4. ArthrotomiH 

done after laotio aci4 therapJ b Ye not rnea.lec1 any obviou• 

deleteriou• etteota, but the oh.is•• pre•nt 1n the expArimaal 

animal• in thia ••ri•• indio te that auoh a poesibili tJ doe• 

exist. 

A• tr aa the bormottal 1ntra•artioular inJeotiona are 

oonoerned h7drooortisone aeema to have raplaoed oortieone, 

cortisone i11jeotion11 wh•n given intr -artioularlJ are more 

The 

likely 

to be irritating ae judged by the patient•• reaction. In 

addition the cortisone ia ore liable to produoe ey1tem10 side 

,ettect,. HJdrooortieol'le la the aajori tJ ot oa••• 1iv1e 

dramatic relief wbiob aay be temporarJ although a fff casea haYe 

now been .,.ptcm tree for eeYeral aontb.. The tindina• in the 

experimental anillale 1uggest that hy4rooort1 one may exert a 

beneficial etteot on the pat hological proo•••• 'l'hr•e out ot 

t nrM animals with induced arthritie ebowd 1••• departure traa 

the nomal in the tneea whi h recei••d hydrooortteone when 
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oapared with the ooatrol knee .. 

In · ocmolueion it may k atated that intra-artio ular 

laotio acid prorld•• e,mptoaatic rel.a.et in osteo•arthritioe 

but tbe.t there i• a po•sibility that the reeultant effect 

on the articular surt&oee aa, be haratul. It 1• felt that 

in manr oaae1 procaine, when giTen 1ntr .;.articularlr, will 

proYid• eillilar relief but ot • lea• pHme.nent nature. 

Hydrooortieone atror4e dramatic relief and in addtion there 

i• rridenoe to suggest that the oondi ti.on ot the articular 

It ia oonNqurtlJ euggeated. that 

' 
h7drooortieone be given a vory thorough tr1 l ae t his . tona 

of therapy ••em• to otter the beat hope tor t • crippled · 

oeteo-arthrit10e 



• 15'1 • 

SUllllARY 

l . The aYailable literature on intra-articular inJeotiona 

in osteo•arthrlti hat been reviewe • 
. 

2. Forty•t oaeea ot oeteo-arthrhia ot the knee were 

treated with v rious intr~·artioule.r inJ$0tiona. Tne in­

jectiona uaed were procaine in ealine, lactic aoid in a 

procaine be.a•, saturated tmmtoni111 s lphate solutioDt corti· 

eone aoetate and hydr6oorti aone acetate. 

The reeult1 of these 1n•est1gatione augge1t tba.t 

l otic acid and hydrooortieon• 119re more oonatant in pro• 

vidin eymptome.tio relief than the other type ot injection. 

There wre, however, f'aYourable reaults in e h group of 

patienta. 

a. In ntro studtea on qnovial fluid were pertomea. 

Tbeee inTeatigations, boweY r, did not attord a euitab1& 

explenation ae to tbe poaaible meohani .. whereby intra• 

artbular lnjeotiona provide reliet in oateo•artbritia. 

4.. In Yi-ro expertmenta nr• done on animal lolnta. T~11se 

dmaonwtrated the taot tbat itttra-artioular thera.p7 ie not 

deToid ot rieta. It wa.1 not poeeible to demonstrate any~ 

advantageoua etteot from the uae of laoti acid in th, 
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exporiment&ll7 1nduoed rthriti Oil the oontrnr,, th 

resulta ft~r lactio Mi 11 ther pJ" in the induoed thritie 

auages4edc' a deleterioue effect. Th• use ot bydrocortison 

on t 

of the 

ot r band revealed an prov nt in th condition 

tioular aurtaoea wen oom red with the controla. 

s. It is suggested th t the mecb ni of the action ot 

int,ra-utioul.ar le.ctio acid la pur ly an n • t tic on • 

Various procedurea were psrfonned in an attempt to sub-

atantiate tb.t.e hypotheeiae It 1• t lt that onilll sulphate 

probably act• in a aimilar • 

6. The oonolusion is therefor reached that l otic acid 

provide• symptomatic r lief tn osteo•erthtltia but doe not 

improv the pathologioal roceH pr eent. Bee u e ot the 

dilute solution uaod it ie unlikely but not impoasibla tho.t 

a noxioue ettect mayri result troa i ta clinio U8 int r • 

articularly. The hypotbes:l.e that i tw ohanism of eotion 

is via the aliured pH ia not eubetantiated. 

7. Hydrooorti aone may, on tb other bend, improve the 

patbolo ioal procea and not onl7 alford eympto tio relief. 

Th relie ie , howeYer, often tamporary and re eated injeotiona 

' 
aay be required. A longer follow •up rill permit ot & 

better apprai l ot th•• reeulta. 
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APPBNDIJ 

BRIEF OASJ RBCORDS 



CASE NO. i Cy, .) 

iuropean teme.l• ag•d 60 

O.t•o-arthriti1 left kllN 

9hit( 091plaint1 

SeYere pain both on aoY•ent and at r e st. tor on• year 

Karke4 atiftn•••• 

Op lgpiytiop 

Aoti Y• ao••cmt11 
TheN will be deaoribed aa peraanent tlexion detoraity (P.r.D.) 

it there ia limttation o~ e.s.teneion ucl Ml tlexion (r.,. )° 
JU.ght '9u 1.,,n ICp•• 

P. F. D. oo 10° 
r.r. 1,0• goo 

Karke4 lilip with auob welting diffioult1. 

n:,ataentr 
Reoe1Ye4 6 inJeotiona of procaine 

No re1pon1• 
MoY .. enta att•r prooaine - left knee 
P. F. D. 300 
, . , . td' 

ReoeiYed 6 i11Jootion1 ot ammonia aulpbat• 

aome illprOYtllent 
lloffllent 11 

P. F. D. so 
r.r. 1200 

Two month, later- relapaed 

KOY•ent11 

P. F. D. 15° 
F. F. 900 

J'olloy • •• 1 , ...... 



04ss No, 2 (s, »,l 

Noa- uropean f•al• age4 45 

Oeteo-artbrit.i• Right In•• 
Qhiet Com2i11r1t11 

SeYere pain riitfne 88 • 6 IIOlltbe 

AotiTe ao•eaent•a 

P. r.D. 

r.r. 
Jlarted lillp 

i ' 

ItttBS'.\I 

J\igb\ DlN 

00 

90° 

Lett lCnN 

3 S.11jeottona pro.oaine with no reeponN •ub .. quentl7 

5 injeotion• l•tlo acid.. 

Ila.rte• reeponu •. 

VoYementaa ' (Right JQ:a .. ) 

P.r.D. o0 

r.r. U,0° . 

J'olloy - YR• e. aonth .. 

. ' . 



CA§J N01 3 (B, r, ) 

Obe• on-Europelll t • aa•• 64 

oateo-art ri ie :bOtb meee 

Qbie( Coapla1at11 

s ••re 1.,titfll••• ' and moderate pain tc,r- 12 yea:r• 

qn Ix nation, 

P. F. D. 

·"· 

Right . kntt 

50 

110° 

LfO Pit.I 

0 

110° 

injeotion, procaine into Right xn .. 

6 i jeotion• la,t1• a i into left mee 

MOY • tea 

rolloy - upa 

.r.o. 
r.:r. 

6 month .. 

Right Kaee 
00 

120° 

l,t(1 ••• 

00 

1ao0 



CASI NO. t (E,L,l 

obe .. Non-Europeu,. female aged 50 

Osteo-arthrltia both kn••• eepeciallJ ript 

Qbitf QoVlt1nt• 

SeYere pain and atittn••• - 2 7ear1 

PD haminp.tion 

AotiTe llo•••nt• 

l't•!WIP:t 

P.F.D. 

r.r. 

Right htt 

50 

90° 

2 procaine injeotiona right knee 

Lt(t Kntt 

00 

1000 

2 lactio aoicl injection• left 1m .. 

Both Im••• iaproYed markedly. One year 

later right relapH4. 'l'ben giYen ti•• 

laotio aoi4 injecstiona into right kn•• 
with marked imprcw•ent. 

lloT•enta, 

P.r.D. 

F.r. 

B&m IOl•• 

00 

150, 

roua • WI 22 aontha left kn•• 

L•ts ·11111 

oo 

1500 

7 aontba eino• laotio aoid to r.t.gbt knee. 



OA§I , NO. 5 ( ,T,f e ) 

luropean •al• aa•4' ea· 
Oeteo-arthritia both b.ffa 

Ohiet Coapldnt,. · 
'j 

S.Yer• pain and etittne11, ••p•oially right kn•• 
i 

tor two month •• 

0n 1,a1na.tte1 
AOti .... Mo.,..ment11 

P. F. D. 

,.,. 

Right Katt 

10° 

to0 

Walkltil ••rt d!ftioult and painful . 

1teataent1 

6 procaine i11Jeotiou• into right knee 

LfQ . 

5 

126° 

6 .. on1UII aulphate , 1nJeoti.Oll8 into lett lmee 

Moderate tapro••• tight · ktt•• tor 4 month, 

Marked iaproYemeat l•tt kn•• 

P.l!I 

Subeequ.ntlJ 4 injeotlon• la.ot1• a.oia right knee 

with marked re1ponae 

AotiYe lfoYeentaa 

P.F. D. 

F. P. 

[olloy - 911 14 ao11tb1 left knee 

Bight KnM lt•U D•• 
"° 00 

140° 140° 

9 month• since laotio aoid iajeotiont 

right. Im••• 



CASI N p.) 

uropean •al• aa•4 32 

arlJ oarteo-artbri tie both Im••• 
Chief C912laint11 

Moderate pain and etittn••• tor 3 year• 

QI IIP1 ,,11oa1, 

&otilfe llo••ent11 

P. 1'. D~ 

r.r. 

Tt••11•D• 

11,bs Qtt 1r,a JQl•• 

, prooaine bleoti.oaa into :left Im•• 
4 laotio aoid inJeotio111 into right knee 

Satiataoto17 respon••• MoY .. ent• lull. 

Hae 80lle pain in left knee on oooa1ion•• 

1ollow - YR• 22 aonth .. 



CASE NO. 7 , •• G.) 

i:uropeu female ag•d 40 

Ost o•artbrl ti• botb m••a. 

Qh\et Q9plat11t11 

Pein and etitfh••• of botb n••• - 18 aontbt 

Alto oateo-arthritio change• in ap1ae a114 bipa. 

P.r.D. 

l'.F. 

n:··--·· 

Jligbt h!t Mefl hit 

00 00 

900 60° 

6 prooain• t12Jeotio11e in.to left. Im•• 
6 aamonitll aulphate iajeotlot1• into right nee 

SubJ oti Yely no cbaqa 

OoJ•otively Right KnH m:aob •• 
0 

Lett DI•• aoY•enta t.noreaeed by 30 

SubHqueritlJ right ·aaff gj.YeD • inJeotioa.a of 

laotlo eot4 with again no eubJeo·U•e 1aprov•eri 

'but with increase in the range of ct1Ye 

•••••nta or 20° 

zolloy • 9Rf 11 month .. 



CAO . 101 8 (E101 ) 

uropean temile age 35 · 

la.rly osteo - arthri ti• right knee 

9M:•t C99elaint11_ 

Pain and •titfn••• right tn .. tor ,everel aontb1 

99 i19inatio91 

A.oti•• mo'f'ounta limited 

6 laotio ao14 injeotion• with marked re1pon1e. 

Fol,loy - HR• 

2 yeara. 



CA§I NOt 9 (H, S1 } 

Buropean aale aged 68 

Oateo-arthriti• both kn•••, eepecially right 

Qh1•t Coaplaint11 

Moderate degroe ot paila with aart•• atitfn••• 

tor Bia moath1. 

On ll!linf!S\t•• 

AotiYe MoYtmenta 

P. F.D. 

,.,. 

' 

MPS IOJM Lttt P!tt 

50 00 

100• 110° 

6 laotio acid inJeotione into each knee 

with aarktd reeponN 

1olloy - VP• 



CASE NO, 10 {Ji, FI) 

Ob•N Hon-:&uropean temal.e aaecl 69 

Osteo-arthritt.e both tneea. 

£qi 

S vere p u and stifftt••• both kn••• tor 

several · r•ar•• 

QJl Epm!nation1 

.A.ot1 ft lloTement •• 

P. F.D .• 

r. • 

Tre tm :qt1 

Msht Ka•• 
100 

50° 

Lett !'!!! 
oo 

,o• 

6 injeotiona heparia e dia (18,000 unite ea.oh) 

into right kn" 

6 laotio acid inJeotione into left lnlee 
0 

Left kn• aati1faotory reapon .. • aotiY• tlezion 130 

Ri ht knee no reapon•• 

Subnquentl7 6 laotto aoid injection• into right knee 

with marked reepon••• 

lloY••llt• P. F. D. sr,O 

:r.:r. 1ao0 

Folloy • UJ!I 19 montba. 



iluropean •els aged 5'1 

Oetao•a.rtbritia both Im••• 
C9iet Cgppl nt11 

severe pain and nitfneee l>oth Im••• for 4 7ee.ra 

OR iJamin1tion1 

A"°t1•• Uovemeutt B&ms Kan .i.tn *" 
P.ll'.D. o• ' s0 

F. F. 100° 100° 

1.Da1l•ni1 
a laotio acid uajectione iato eaob JmH witb 

Letter rece1Yed trOII 

pati nt, bu, 'beoauae he 11••• ill the oountq 

h&Te not boen able to re-examine bill. 

ro11n: ~... u,1. 
6 montb .. 



CASE N01 13 (V, T,) 

E~ropean female aged 64 

Oat o•arthrlti1 l•tt kll••• 
Chief OoaelainttJ. 

Severe pdn and etittne •• left m• 

tor four aontb .. 

~ i481'lination1 

P. F. D. 

F. F. 

Treataent1 

High$ I!•• 1,ttt . P!!I 

o s• 

120 

4 la.ctio acid iuJ.•otiona into left kn•• 
Still bai ocoa1ional paia ill kn•• but 

ao·,.merrt I are full. 

ro1191 - ,Pat 

8 •ontha. 



.QASK NO, . u M. s.) 

ObeN Non-European teal• age4 60 

Osteo-arthritie Right Knee 

Chief QOJ!plA:il'lt91 

se•ure pain and stitf'll••• right kn•• tor 1 r•ar 

P. F. D. 

r. r. 

treataenjp 

Right Kn.et 

50 

0 ao 1500 

5 laotio aoid injeo~ioa• with aart•• .illproYement 

0 
AotiT• ao•eenta Right be• P. F.D. 0 

r.r. 100° 

1 year. 



OAS N01 14 (L, p,.l. 

Noa lurop,a1;1 female aged 54 

Ost o-:.rthriti• both knee• 

Ohi t Com2laint11 

••1'9 p 1 encl atiftne•a ot bee I for 1 year 

. 
A tiv•. Uoy enta Biah:l 11!1 L•t.l bl! 

0 50 P. F. D. 0 

.,. 130° 100° 

Tr:•,aes, . 
& leot1o ao14 inJeotiona into eaoh kn • 

wit indlttarent reaponte. Still ooaplaina 

ot rest p n but objeot1Telr h • 1JlproYed 

Aot1Ye )(oy eat• OWi Bight Pl!t Ltft Katt 

P. f . D. 0 o• 

F. J'. l4a8 140° 

rolloy - . Up1 

3 ontha. 



Q.AS'm N01 15 {A, Y) 

Aaiatic . f muai aged 60 

osteo•arthritie both' nee• 

ghiet Compleint11 

Pd and stiftn•es both kne • tor tw oath.a 

9! liu1minat;ton1 

V ry little reltriotion of a ti•• oy nt• 

Trea9ent1 

laati9 a.old injection• into right nee 

6 onitllll 1ulphate injections into lett kn•• 
till ha1 oooaeional epi ode• of pain in right kn•• 

[ollow - Pe• 
10 month,. 



CASE NO, i.6 (E, P,l 

uropean , t ale 

Very . o ee d buil di• roportional 

Oeteo-arthritis both kn••• \ut onl1 lett produoing eymptoma 

gbiet C nlaitit•i. 

s ev re p in n 1rtitf'11en left kn•• tor t 

On ix•inA.tiom 

40tiYe lloT•ent e 

P.r.D. 

F. F. 

tteataeptt 

6 l e.ctio acid inj 

Marked intprov ttt. 

lolloy ... Up, 

onth1. 

Mahl 

"° 
140 

otto .. 

Kil11 Lett Ktt • 

s• 

100" 

J•ar• 

Thie i• ne ot the oatee on. which the eleotro•phoretio 

estimation ot 9J11ovial fiuid protein• waa done, -1.ao pH ot 

tluid before lactto acid inJeotione wae 7.0 and after 

injection, pH uncharged. 



· ~g NO, l'1 - ( L, Aa.l 

Hon-European t•al• aged 58 

Osteo-arthritia left kn••• 
Qhiet Ccpp).ain;t•• 

Sffere pain elld stittne H lett kn•• tor tew 

aonth1. 

9R 11aminatiop1 

Aoti•• oTemelltaa 

I£eataent1 

0
0 

P. F. D. 

v.,. '10 

6 t111D&oniua aulpbate injeotioaa with aoderate 
-

eubJeotiTe reapon .. but marted obJeotiTe reaponaea 

AotiYe UoYanenta, r.r. 110°. 

Subeequently 6 laotio acid iajeotioaa with 

alight further taproT .. ent eubJeotiYely. 

lollff • YRI 

11 aontb• atter amord\111 eulphate injection .. 



CASI NO. ~8 (O,..!a.l 

European me.le aged 47 

Oateo-arthritia both knee,, onl7 right producing symptoma 

Qhi•t Oomplaint11 

Marked atitf'neH tmd aodel"ate pain right knee tor 

2 yeara 

.2!! lnpd.nationa 
Aot1•• llov•entaa 

P.F.J>. 

r.r. 

Tt••ta•nt• 

Right Katt 

50 

,oo 

LtCi Pitt 
oo 

1500 

6 amoni1.1111 1ulpha.t• injeotiona into right ltaM 

Aotl•• ao'f'eenta tnorea1ed bf' 20°. lfoderat• reepou .. 

l.!llff • . Up1 

1S month• 



OASE No, 19 (01 P, l 

Ol:»•• Non•Europeaa llale aged 55 

Oeteo-aribritia left ••• 

Q!!tet Campiaipt11 

Snv• pat.a and etitfne1• lttt knee tor 1 year 

9l......Jxgd.nat i9!1. · 

Aotb•• lloveme11:t1 ,Bigb:I l!!!I &.•ft gn!I 

P.r.». 00 10° 

J' ·"· 
1S0° ,o0 

TJ:eataen'h 

6 ammoni\111 aulpbate i11Jeotiona with •rked subJeoti Ye 

laproY•at. 

but pain le••• 

1011 ow - tit• 
13 month,a. 

AotiYe moY•ellta now P.f.J)._ OO 1.1'. 4()0 



CASI . HO, · 20 ( W1 111 ) 

Ion-European •al• ·age4 65 

Oeteo-arthriti• both kaua, left producing aymptama 

.Qhie( Qoaplaintai 

Complete lttability t moYe left kaee - tor 2 Jionth1 

Se'f'ere ata. 

Oil 1Jgin11t.igp1 

1111. aoti•• ao•••nt1 1 left kn•• 

P ••1:~• a0Ttment1 pro4uo•4 muob pain 

Treataeat1 

Unauooeaetul arthrotoay tor loo .. bodJ. 

SubaequentlJ , IIUJloniua aulphate inJeotiona 

into left . knee with dr•atio reapon ... 

Aot1Ye •o••••t• 1 tu11 

ro11a - u,, 

21 aontb•• 



CA§I Np, u . ,a. o,) 

I 

Hon-luropean female eged 47 

Oeteo-arthritia . right lmN 

~bief Q011plaint11 

SeYere pain and · atiffneaa ript DN tor a tw year• 

oa Ii111!1a:ttoat 
Aotl Ye aoT•ent 91 Bight Dtt 

00 P.F.D. 

F. i'. 

n:•,wm• 
6 -om.ua aUlplau• injeotioaa witb aarke4 

reapon••• Hae full ao•••t• now. 

folloy - YR• 



OASI NO. 22 , (H1 L,} 

luropeaa male aged 40 

Post Tra\lllatie Arthritb left nee. 

C911plaint11 Fractured left patella 1935 - titteen yeare later 

had roaaly artbritio p•tella excited and eubeequently 

t iled to aohieYe mu.ob moYeaent beoauee of sH'ere pain. 

Eepeoi Uy painful for 6 aonth1. 

Oil ExeminatiO!f 

Aot1•• Mo••••t•a 

P.F.D. Artificial limb 

F.t. 

,l'.reatmentt. 

6 ... onit11 sulpb te injections into left knee • 
. ' 

Marked reepon••• 

AotiYe movement, now, P.F.D. o0 

F.r. 140° 

ro11ow - upa 

16 montha. 



CAR N01 23 (F,...L.} 

Non Europeu f•al• aged 60 

O•teo•arthrl.ti• l•tt kna. 

.Qbief . 90Jlplaint11 

Pi left knee tor on• month 

9P ifaaipati911 

Active, oYement• Jl!,gbt KgN Left IC!M 

P.F. D. 

Treo.taenta 

2 injeotione ammoni. t11t sulphate into left knee 

with mo.rk•d improvement 

Atti•• ao•••ni• now P.r .n. o F. J'. 150° 

[ollor: ups 

10 month, 



QASJ NQ4 24 (H, T, le,} 

urop•an It l• aged 7 5 

Oat o-arthritia both bleea, left producing aymptoma • 

.2J.!iet Co ele.intu 

Sever• p in o.nd .tltrneat left kn•• tor 1 moath 

2P geminaSiou 

Rigbt Dtt Lett h•t. 
00 50 

F.F. 150° 110° 

1r!lwnta 

2 l!llllDotti \II sulphate injeoti ona into left kn•• 
Aoti•• movtmente left knee P.r.n. o° F.r. 140° 

Still h • pain• however. 

Follo• - 'Ups 

1 year. 



£ASE NO, 26 lH, P,) 

Hon-European female aged 48 

Osteo•arihritla both kn•••• 
.,2hi.et Complail!.W. 

Se•er• etiff'II•·•• with SOil• pai both tneea tor 4 month• 

on 11eatn ttona 

Activ• Jlovoment11 N:sh:t K!•t Left P!n 

P.F.D. · 0 o0 

T.F. 90° 900 

I' lke with marted limp. 

Tr;eatmept1 

, bi•weekiy injection• 'Ot cortisone acetate into 

acb kn••• Besponae en.dent &tter th• fourth injection. 

Att r thi1, S weekly in.jectione ot 50 mg. cortieone. 

Muke reeponae. Aotiv• flexion 11 now 120° tn each 

knee. Eltperienoee alight· pain on kneeling but it 1• 

intend ttent. 

rollu - Yet 

11 aonth•• 



Non-European female aged 64 

Osteo•arthriti1 both ka••• 
~hiet Qoap!ain~·· 

S•••r• pain lett knee for 5 years and rtgbt 

DH tor l year 

Aot1Ye lloY••nt•• Rie;t KIit• l,etj Knee 

P.r.D. o• o0 

F.r. 110° 110° 

Marked lillp. 

Tt•apenta 

, wekly i11Jeotion1 ot 50 Ill• oortiaone into each 

ka••• SubJeottYel.J marked illprov••m• ~180 marted. 

inorea .. ia tunotlonal pertoraanoe. 

aotiYe •o•••nt inorea .. a bJ 20°. 

follow - YRt 

3 montha. 

ObJeotiYely 



g a ~o, 2e t.c:, t. a,> 

Ion- unpean r ... 1. aa•d ?6 

Osteo-artbritia 'both mesa, onlJ ril,bt produoing -,.ptoaa 

Qhl!f QOf!plaint!! 

snen pai.li end etitttieee at Y rying time, durin& 

th• past 18 year•, part to ulvly NYere tor la.ct 

5 •ontbe. 

1t,,..,,1 

P.F.O. 

r.r. 

B1&b\ KtH 
50 

110° 

a weekly iajection-e ol 50 

*ti\ IR•t 

00 

1so0 

• cortisone into right. 

DH. Marked reepon• aotin aOY•enta aow P. F.D. o0 

r.r. 140°. Slight paln after 6 montha. 

r,11,., - YR• 

ft aoath .. 



European r .. ale aged 56 

Bilateral o•t -arthriti• of kn•••• 
Qbief COJlplaint,a 

&eYer·e pd.11 and atitfne••• eepeciallJ right bu•• 

tor on• month . 

On Exud.na;Uo1n 

AotiY• OYtmenta 

P. F.D. 

"·'· 
llarkod lillp. 

treataants. 

4 bl•weetly injection• ot 100 ag. oortteone lnto each 

kn••• S • irritation after injeotiona but reaponee 

evident attar the tbtrd i11Jeotion. Injection• Changed 

to 50 ag. ccrtison• bi•weekly and eu\etqfflltlT weekly 

ReoeiYed 12 iajectiont with aarkecl iapro••ent, 4 week• 

later bad relap•• and wa1 giYea a elngle injection ot 

50 mg. cortisone into •aoh kn••• Now oooaaional pain 

right knee alld aoti•• aovemanta are aa tollowaa 

P. F. D. 

r .l'. 

!ollow-Upt '1 montha. 

Btgb'\ Kntt 
00 

0 14(): 



OA§I . N01 .30 (E1 K..l 

European female aged 77 

Oiteo-e.rtbrltie left bee 

.Qhtet ocmple.int11 

SeYere pain and Nile etittnee• left knee intel'lll ttet1U7 

tor 8 y-eara. 

.QI IIW!!!!:llon1 

Aoti•• Uoveent 

F .• F. 

,l'!:ea1!19t ! 

Sxa.oer'batioa present for one aonth. 

Rigbt Kpee 

00 

150° 

1 .weekly injection• of oortt,one aoetate ntb alight 

aubjeoti'ff blprOTmJl1n1t . Subseqll&tly 13 inJeettona ot 

bydrooortt,011•• Ha• had •·•i•aiona 'HJ:'fint trca 14 to 

28 day•. Qwa.drioep• wat and thia lilliit•d he!' 

tunotionel pertonumo•· · Ooneequctly quadrioepa exerol••• 

started. With 11&l"te4 impro•••t• Now rtoei••• in• 

Jeotion• of byd.roeortieone at 3 to 4 weekly intervala. 



0 §i NO. 31 {H.B.} 

J:uropean ael• aged 74 

Oeteo-arthrltia left n•• 
ghiet ca2,,1nt11. 

U rk•ct etittn••• '1ft tb moderate pain left knee 

tor a rear, 

9! Bxamin a:t.1911 

,.r.». 
r.r. 

u r.ied 1111p. 

TttaP!•il 

Bight IP t 

00 

140° 

Lett Knot 

10• 

' 60° 

3 .. eklJ inJ•otiont 50 ag. cortt one. Rwnitsioa atter 

tirat injeot:1 a lcurUig a daJ•• Alter thi• no change 

Then hydroeortiaon• injeoti aa atartiq with 25 Ill• and 

inoreaeiq to 50 ma. weekly. 

Marted reaiesion but longeet durati n 6 daya. 

Treatm•nt diaoontiuued. 



CASE NQ, ~2 {E, E,) 

luropean 1nsle ea•• 45 

Poat tr umatio artbr itie right baee 

gbiet 9omplaint91 

J;nJury to right lmee a year• ago and again 

8 monthe ago. S•••n etittn••• with aoderat• 

pai. 

Qa hginat\9 • 

Marke• etf'uaion right knee 

P.F.D. 

,.,~ 
If art•• llmp. 

Bi&bt tau 
50 

120° 

Left Pin 

()0 

160° 

S•d1Jlontatlon rate 26 rmn. estergren 

tr••S!l•li11 

Hydroo:0rtiaone tnjeotion, ranging trca 2S es to S'1.5 

Ill• Me.rk«Ml remi,eioaa la.ting 14 ,.,,. Now qmprtca 

tree fol' 6 montba. Tbia OaM proTided th• other 

aJM11,11len ot IJ1lOYial · flu14 tor the el.eotrophoretto 

eetillation of the protein-. 



2A...Si NO, 33 {M1 S1 ) 

Buropean t•al• aged 55 

Oatao•artbriti.1 both Im•••• a•aooiat•d. with 

poesible Paget ' • dieeaee of left ftmur. 

Chief Complpt11f• 

Severe pain e:nd arUftn••• of u .. , 
especially left tor , rear,. 

99 l1!!!inatton1 

rr•met• 

P,F.D. 

,.,. 

BJ.sb1i "1•1 L!C a•t 
o0 s0 

110° 9cl 

5 neklJ bajeotion.a ot bydl'()oortisone ranging 

tr• doee• of 25 'to 37. 5 mg. into each 

tn••• 

No reaponee. 

nieoontinued t rttataent. 



CASI N01 Sf (H1.J!a..l 

European female aged 66 

Bilateral 01teo-artbritie ot kn••• 
Qbitf goaplainta 

SeYere pain both knee I tor 6 year,. 

Oli IJ!!trnation, 

Aoti Ye aoY•ent1 

P.F.D. 

Tt11t•m• 

Right P!!! 
0 

0 

100° 

L•n . D•t 
00 

100° 

Total ot 'I bJdrd.oorti10ne injeotion1 rangtng trom 

25 to 3'1.5 ag. per inJeotion into each tn••• 
Kart-4 reai1aion1 - longest duration 21 day,. 

Last inJeotion 26th September, 1952. 

After oe11atioil of treatment pain baa been mb11aal 

although .tttf'n••• attll trouble, her. JloY•eat, •• 

'betor. therapy. 

Folloy - YR• 

6 aontb• 



QA§I N01 35 (D1 01 ) 

iuropean female aged 54 

Po .t-triuau.tio artbriti • left ta•• 

S•••r• pata and marked etitln••• tollowina 

ooapoun4 traoture upper end left tibia in 

1949. l'f'aoture 1•Yolve4 articular eurtaoe. 

91 IJpination& 

Aot1Te MOY4111ent 

n:•,•···· 

P.F.D. 

"·'· 

Right l!H 
' 0 
0 

140• 

L•ft Kn•• 
10° 

so0 

7 wetlJ !:ajeotion, ot 25 Ill• hydrooorti•on• 

with 1ligbt reaieeiona 1 .tin& 3 to 4 de,a. 

On the whole poor reepon ... 



.QASE NO. 36 ( J. s,} 

Ob••• Non•luropean t•al• 8'.•d . 65 

Bilateral oeteo-arthritia kn••• 
Qbiet C2J1plaint1 

s•v•n · pain 8.lld stttfneea ot kn••• tor 

pa.t 3 year• and inability to wan. 

On E4811Jnation1 

Acti•• Movement•• 

Treas,enta 

0 
10 

Ha• had loq . oour.Ha ot pbyeio• and X•ra, 

therapy without relt•t• 

9 injeotione ot 2S mg. bydrooortieone into 

eaoh kn••• with ma.rkecl remiHiona. Longeri 

duration ot remiasion wa1 one net. I1 

able to walk w:l.thout the ud ot a etiot 

during r•iaeioa. Attez- r•i•lion no obaige 

Hae aeted to •top treataent. 



CASI . HO. 37 (JI. v,) 

Noa•BUTopean temal• ege4 58 

Bilateral osteo•arthritie ot nee,, only lett 1ymptC111atio. 

Obie( Coaplaintt1 
,, 

Severe pain and. atitfn••• lett knee tor Hveral yeare 

Q! iJ!YJinati9n1 

AOtf.YI lloytment11 

Treaant• 

P.F.D. 

F. 1. 

.Bight Kntt 
00 

120° 

No local enaeribttio •ploye4. 

0. 2 oo abeolu'te alaol introduced into left n•• 

with intenaive '1ta'bbtug paill. 

Then given V injeotior.1 lactio acid. Subeequently 0.2 oc 

abeolut• alcohol i11ject•d again with aevere pain. Alter . 

thia tried to · .injeot le.otio cid but re1iatanoe encountered 

eugge8'til11 needl• we.I not i'l'l the joint. Th• needle waa . 

then re•ineerted and ' 0.2 oo absolute aloobol n1 injected 

a.gain and. on tbi • oocad8n Ol'llJ ver, alight pa.in wal 

telt. 10 oo. la.o'tio acid waa then injeoted. One net 

later 0.2 oo absolute a.loohol injected with ve17 slight 

pain. Thie had to be elicited by asking a leading 

question, whereaa on the very tirst oooaeion the pain 

wae immediately olrlioue troa the reaction exhibited br the 

patient. Pain ta no longer pNHnt and active mo·Hmente 
have increased by 20° 
Follow - :qpa tew week• 



CASI NO. 38 C P, ,I, l 

Hoa•luropeen Kale aged &(? 

Osteo-arthritl.• left kllM 

~bief cnalaint., 
6H·ere pain tlftd etittne1a left knee tor 4 month1 

OIi "aminatio~1 

Aott.•• Mo•••• 

1t••:t1et1 

P.P.D. 

:r. r . 

N,gbt Kl!.t 

o• 

130° 

3 ~·· fiuia aepirated trom left kllM pH • '1. O 

0.2 oo . abaolute alcohol inJeote4 intra•artioularl1 

reaultinc in .. Yer• p,ain. 

Six i11Jeotiona lactio . acid g1 nn 

llarktd. re1pon11 Jlov•e11t11 P.l'.D. o° F.I'. 130° 

0.2 oo abaolute aloobol ia eoted sub .. uentlf• Very 

mild pain •xperienoed which onoe again bad to be 

aeoertained bJ aakinc a leadillg question. 

pH of fluid after 4 J.aotie acid inJection1 unobanged. 



Bon- uropean temal• aged 45 

Osteo•a.rthriti• right 'nee 

Sever• pai right ktlet 3 7eart 

911 Egemtn1tion1 

Aotin Vo ••rrt• 

Treapat1 

P.F.D. 

F.F. 13<>° 

4 inJ·eotlon• laod.e · acid with marked illproYement. 

!'oll OJr • !!JU. 

.. 



CASI NO. 4:0 (B. B.) 

luropean taal• aa•4 55 

O•teo-arthr1tie right knee 

Cbi,t 99Rla\nt, 

Se••r• pain right knee tor 14 month•• Aleo mild 

ettu.ton. 

On hpjgtitJU 

MoY•n • onlJ •U.ghtlJ la ired. Pain on •xtr•• 

tlexion • 

.l'r1ataen:\1 

0.2 oo. Abeolute aloobol introduoed into right tnee 

Jo1Dt witb Mnre pain. 

8 lnJeotioa, laotio aoi4 

0.2 oo abaolute aloohol inJeoted again with hardly 

OJ paia. 

ReaponM to treat•nt aoderate • ..U.11 ha.a Yer, 

oooa•ional pain on twi•tina knee whiln in 'bed f 

ligeaentou• peia. 

Folloy - Upa 

,. .... k•· 



OASJil §01 !tl ,( J', §, l 

Buropeaa male aged 52 

TFe.umatlo oetet•artbr.1 ti• right knee 

Qbf.et Qapla,1n:t1. 

Severe pain . right knee 1 year before treatment 

.2! hgina ioru 

AOti•e Mo••entt B&&h! K1111 la!ti l!!!I 
0 

00 P.F.D. 0 

F.F. 90° 130° 

l'[eataent, 

t weekly tnjeotlona bydrooortiaone with marted 

re apon •• MoYeJHnt • lull. No pain. 

blloy • upa 

2 aontb1. 



--

QASI NQ. i2 (11, K, l 

luropean female as•• 70 

01teo•arthriti1 left knee 

Qhlet C91plalnt1 
SeT•r• pain left kn•• for 4 aon~b• before treatment 

n• started. 

Op Exaa\natiop1 

11cw .. nt• not !apair••• 

Trea;taent, 

3 injeotion• laotio act4 with marked iaproYement tor 

11 month,. Then pain graduallJ returmd again. 6 

weklJ inJeotion, bydrooortisone with onoe again 

aarte4 iaproT811119nt. 

r,11oy - Ye• 
l month. 

---~-------~---·------ --




