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Lecture I

ON CHRONIC NONSPECITIC ARTHRITIS

I ORIENTATION

TI\{E TERM “nonspecific”” merely mdicates that as yet no specific agency
has been established as the cause of this type of arthritis There are 1 number
of factors capable of producing 1dentic1] pathological changes, but there 1s no
single one for which the pathological picture 15 pathognomonic This 1s
contrast to the so-called specific arthntis, such as the tuberculous, gonorrheal,
or pyogenic, where the immediate cause of the disease 15 unmstahably 1denti-
fied with the responsible organism

Since we hnow that an 1dentical morphological picture of nonspecific arthritis
can be produced by a variety of agencies, we must relinquish the tdea of an
etiological classification and be content with grouping cases on purely patho
logical or morphological grounds From the morphological point of view, a
primary division can be made into two great types of nonspecific arthritis
The so called atrophic and hypertrophic types

The atrophic group 1s also referred to as Type 1, and the hypertrophic, as
Type 1I This diviston 1s justified by essential pathological differences which
exist between the two groups In the atrophic type of arthritis, the primary
changes are synovial, in the hypertrophic type, they are osteocarttlaginous

Any further subdivisions can be made on clinical grounds only For mnstance,
in the primary synovial or atrophic arthntis of Type I one may distinguish an
mfectious, a metabolic, and an endocrine group as climecal entities A similar
chnical subdivision can be made for the second group of nonspecific arthritis
or the hypertrophic arthnitis of Type Il Here one can distingmish between
traumatic, degenerative, senescent, and endocrine types So we see that in the
present light of our knowledge only the primary subdivision mto the two great

groups can be made on morphological grounds, while all further subdivisions
are based merely on clinical manifestations

II THE PATHOGENESIS OF THE ATROPHIC TYPE OF
NONSPECIFIC ARTHRITIS

It would seem contradictory to speak of the pathogenesis of nonspecific
arthritis when the immediate causes of the disease have not been 1dentified As
long as one considers the bacteriological or toxic mvaders as the sole cause of
the disease, the objection would seem valid On the other hand it cannot be
emphasized too strongly that these extraneous agents are not unconditionally
pathogenic Their disease producing effect 1s possible only 1if the organism 1s
especially susceptible to 1t

5






Lecture 1

ON CHRONIC NONSPLCIFIC ARTHRITIS

I ORIENTATION

T;{E TERM “nonspecific® merely indicates that as yet no specific agency
has been established s the cause of this type of arthritis There are a number
of factors capable of producing rdentical pathologieal changes, but there 1s no
single one for which the pathological picture 15 pathognomonic This 1s in
contrast to the so-called specific arthritis, such as the tuberculous, gonorrheal,
or pyogenic, where the immediate cruse of the disease 15 unmistahably 1denti-
fied with the responstble organism

Since we hnow that an 1dentical morphological picture of nonspecific arthritis
can be produced by a varnety of agencies, we must relinquish the 1dea of an
etiological classification and be content mith groupmg cases on purely patho-
logical or morphological grounds From the morphological pomnt of view, a
primary division can be made 1nto two great types of nonspecific arthntis
The so called atroplic and hypertrophic types

The atrophic group 1s also referred to as Type 1, and the hypertrophic, as
Type II This division 15 yustified by essential pathological differences which
exist between the two groups In the atrophic type of arthnitis, the pnmary
changes are synowial, n the hypertrophic type, they are osteocartilagmous

Any further subdivisions can be made on chnical grounds only For instance,
m the pnimary synovial or atrophic arthntis of Type I one may distingmish an
infectious, a metabolic, and an endocrine group as climcal entities A similar
clinical subdivision can be made for the second group of nonspecific arthritis
or the hypertrophic arthntis of Type 11 Here one can distingwish between
traumatic, degenerative, senescent, and endocrine types So we see that in the
present Iight of our Lnowledge only the primary subdivision into the two great
groups can be made on morphological grounds, while all further subdivisions
are based merely on clinical mamfestations

II THE PATHOGENESIS OF THE ATROPHIC TYPE OF
NONSPECIFIC ARTHRITIS

It would seem contradictory to speah of the pathogenesis of nonspecific
arthnitis when the immediate causes of the disease have not been identified As
long as one considers the bactertological or toxic mvaders as the sole cause of
the disease, the objection would seem valid On the other hand 1t cannot be
emphasized too strongly that these extraneous agents are not unconditionally
pathogemic Their disease producing effect 1s possible only 1f the orgamism 1s
especially susceptible to 1t

s



5 ORTHOPIDIC DIAGNOSIS AND INDICATIONS

One can never arrive at a praper concept of nonspecifi¢ arthritis of one looks
at 1t merely 1n the light of the mvader It 15 at least of equal importance to
mvestigate the reasons why a particular mndividual 15 or may become susceptt
ble to the disease Quite obviously there must exist a general immunity against
arthnitis, whatever 1ts cause mav be, for the stmple reason that the causes are
ubiquttous, and the disease 1s selective We may say the same of tuberculosis,
where the chances for wnfection are umversal and the nfection itself 1s the
exception rather than the rule It seems logical, therefore, to realize first of all
that the mdndual propensity or allergy 1s the most umportant single factor m
the production of the nonspecific arthritis

Let us take, for mstance, the case of arthritis caused by mnfection of the
upper 1 passages such as the tonsils or sinuses The incidence of these infec
tions 1n the human race 15 mfinitely greater than 1 the ncidence of arthntis,
which 1s supposed to be caused by these mfections The wmescapable conclusion
therefore 15 that m addition to an external agent of tnfectious, metaholic,
endocrine, or even mechanical nature a constitutional susceptibility or weah-
ness 1s necessary to produce the arthrits The external agent 1s the more
constant factor, the mdwidual constitutional state of the patient 1s the un
known When these external invaders which are operative i atrophsc arthritis
are mentioned, 1t should always be with the understanding that 1t 15 not the
agent stself but only 1ts combination with a susceptible constitution which 15
responsible for the disease

A THE ROLE OF FOCAL INFECTIONS IN THE PATHOGENESIS
OF ATROPHIC ARTHRITIS

Over 100 years ago Benyimm Rush pownted out a relationship between
certamn mfections of the body, especially the tonsils, and arthritis He inferred
that mfectious matenal 1s carried from the onginal focus to the jownts by means
of the blood stream and that, therefore, an infectious focus, wherever 1t may be
lodged may be the source of an infection of the jont It was argued that
the great vasculanty of the synovial membrane offers the most favorable site
for seeding of such metastatic mfections In 1912 Frank Rulings, elaborating
on the problem insisted upon a systematic search for nfectious materal 1n
the body m all cases of arthritis, with the idea that by elmmnating the focus a
cure could be achieved

Anatomical mvestigations show that the synovial membrane receves its
nichest supply of blood vessels at its point of attachment to the bone The
synovial membrane itself contamns mn the loose areolar layer between the
endothehum and the fibrous capsular wall, a great number of blood vessels and
lymphatics, as well 15 sen~ory nerves Therefore, it becomes readily engorged
by vasodilatory hypererma especially along the reflection lines of the synovial
membrane At the present time, the role of the blood borne mnfection from
remote focs 15 not considered as ymportant as i former years Whether 1t plays
a part at all and if so to what extent, can only be ascertained by a careful
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analysis of = great number of cases in which such infectious foct are found
the body and are eradicated subsequently

The most common nfectious focr of the upper respiritory tract are found
in the tonsils, the sinuses, and the teeth Less common are foct 1n the gemto-
unnary tract What role do these foci actunlly play in producing the arthritis?
Statistictl reports regarding the frequency of estiblished remote foc1 vary
considerably Tor nstance, Cecil and Archer report infected tonsils n 61 per
cent and infected teeth 1n 33 per cent of the cases These figures w ould 1cquire
meaning 1f 1t could be shown that the percentage of these infections greatly
exceeds their usual occurrence m nonarthrtic control cases, and that the
combination of focal infection and arthritis 1s not merely incidental Some years
ago we looked over our cases of focl infection 1n nonspecific arthntis, about
3,000 cases belonging to Type I and about 1,300 belonging to Type 1I'* By
close examination and the strictest selection, we found that removal of the foc
affected the course of atrophic arthritis in not more than 15 per cent Further-
more, the improvement which followed the removal was m many cases as much
attributable to the elevation of the general condition which followed the ehm
mation of the mfectious focus as to the direct effect of the focus upon the joint
In the hypertrophic type, or Type II, we found that such a relation between a
primary focus and the arthritis existed m 8 per cent of the cases In spite of
this Iow ncidence, 1t still seems advisable to include a systematic search for
focal infection 1n the scheme of the routine exammation The fact alone that
the general condition may benefit greatly by removal of the focus, whether this
focus 1s m direct connection with the arthritis or not, 1s good argument for
adopting the policy of search and eradication

1 The upper respiratory tract
a TonsiLs

Almost all tonsils show some pathological changes after the first year of life
A chromc 1nfectious condition must be assumed 1 a patient with enlargement
of the lymph nodes and a history of repeated tonsillitis

Case CC (Female, 10 years, #41-180) had atrophic arthritis, with remis-
ston following removal of chromcally mfected tonsils and adenods
In this case we must assume that the chronic infection of these organs either
had a direct effect upon the jomnts or was indirectly lowering the patient’s
resistance to infection

In case M H (Female, 15 years, #39 10560) 1t was more difficult to evalu
ate the effect of the removal of the tonsils and adenoids, because the treatment
was supplemented by physiotherapy It may be assumed, however, that the
removal of these foc1 was an important contributory factor in the recovery

In another case (N B, Female, 24 years, #M 12738) the improvement
which followed the removal of the mfectious foct was so strihing that a direct
connection between them and the arthntis could be assumed Tonsillectom;
should be especially considered n children because of the effect of mfecte)dl
tonsils on the general health and upon the respiratory function
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b PARANAsAL SINUSES

In our chmate one will find the paranasal sinuses very frequently ifected
The madence of such mfection 1s out of all proportion to the incidence of
arthntis The ethmord 15 probably the most frequent sinus mvolved, but
valvement of the maxillary smus 1s by no means rare

¢ INrFECTED TEFTH As Foct or INFECTION v

.

That nfected teeth are a possible source of arthntis has been recognized
ever since Billings (1912) lawd emphasis an the concept of focal mfections
There 1s no doubt that a direct connection between mfected teeth and arthntis
exists 1 some cases We have observed a number of instances in which the
removal of mfected teeth brought about prompt and substantial improvement
There was a time when a wholesale removal of teeth was ruthlessly practiced
There 1s no justification for such radicalism, and one should not overlooh that
alveolar abscesses are frequently encountered m nonarthriic mndnduals
Black, reporting a series of 600 normal individuals places the frequency of
alveolar abscesses at 14 per cent In arthriis the frequency of penapical
abscesses seems to be ugher This 1s particularly true of the middle aged and
older patients The question then 1s what kind of tetth should be suspected?
The pulpless toath withaut periapical transiucency 1s less hkely to be a focus
of infection than the tooth winch 15 surrounded by an abscess In general, if a
tooth 1s mamifestly infected, 1t should be removed

Case GC (Female) #M-0593

Age 35 years Adm Apnl 6,1936

This patient was adontted for pasnful swelling of the knees of two weeks

duration Asprration of the knees gave a straw colored fluid The patient had a

number of canous teeth, 26 infected teeth and ther roots were removed When

seen stx months later she had no complaint and no swelling of the jomts
It must be assumed n this case that removal of the teeth directly affected the
condition of the jomnts, or that it raised the general condition to a pomnt which
made the systemic control of the infection possible

2 The gastro intestnal tract as a source of mfectron m atrophic arthritis

Dysfunction of the gastra intestinal tiact seems to play a greater part i the
hypertrophic than in the atrophic type of arthnitis It1s noted particularly that
older mdividuals with nonspectfic arthritis are unable to utthze starch In fact,
1t 1s reported that 79 per cent of the arthntic stools show excessive starch as
compared with controls, and the fermentation test 15 positive m a gh per-
centage of cases due to dehcient starch digestion by amylase In many cases of
atrophic arthnitis dietetic errors may have existed for manv years until the
digestive defictency finally became potent enough to produce arthritis So far
as gall bladder disease 15 concerned, we find no mgher mcidence 1n arthritics
than 1 other persons Operation on the gall bladder 1 justified only If the
pathological condition of the gall bladder itself demands 1t Hench observed
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some years ago that arthritics with g1l bindder discase show considerable im
provement durimg their periods of yaundice, and artificial jaundice produced by
admimistrition of gold silts has been used to produce 1 therapeutic effect

3 Ocular foa

In rare instances one will find mfections of the eye and of the joints running
so concurrently that some connection between the two conditions must be
assumed

Usrettsis and Arthritis

Case MK (Male) 3403109

Age 30 years Adm August 25, 1946

This patient suffered from goneral rheumatowd arthnus for a penod of six years

and also had three attacks of uveitis which paralleled the acute exacerbations of

the arthntis The remicsions of the first two attachs corresponded to the remisions
of the arthritic symptoms

We have observed 4 cases 1n which a connection between iridocyclitis and
arthritis seemed to exist, since both conditions abated and became exacerbated
sumultaneously

4 The gentto-urinary tract and the pelvis

At one tune the connection between prostatitis and arthritis was greatly
stressed by some urclogists While the majority of cases of chronic prostatitis
are of a nonspecific nature, 1t 15 being recognized on the whole that the prostate
itself plays only a very msigmficant role as the focus of infection The same
may be said of pelvic sepsis m women, which 1s no longer considered a common
producer of nonspecific arthrtis

B BIOCHEMICAL DISORDERS AS SOURCES OF ARTHRITIS
1 The endocrime system
a EsTrocENic HORVONES

A relationship between female hormones and arthritis 15 assumed because
there are cases in which arthritis 1s benefited by pregnancy This 1s believed to
be due to the effect of progesin P S Hench® * made observations on the effect
of this hormone n 37 pregnancies of 22 patients with chronic articular disease
Of these, 20 showed striking relief during pregnancy and for various perlods
thereafter In our own series, there were several cases i which an improvement
of the condition during pregnancy was definitely established A certain type
of arthritis occurs consistently at the time of menopause, and n some cases
both muscle and jomnt symptoms can be controlled by estrogemic therapy
Instances of this hind are reported by Bauer * Others are more sheptical about
the connection between hormonie functions and arthnitis

b Tuvrom Horsong

There seems to be no constancy n the metabolic rate of arthritics However
)
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b PARANASAL SINUSES

In our climate one will find the paranasal sinuses very {requently mfected
The mcrdence of such infection 15 out of all proportion to the incidence of
arthritis The ethmoid 15 probably the most frequent sinus mvolved, but m
volvement of the maxillary sinus 1> by no means rare
¢ Inrectep TEETH AS Focr or INFECTION AN

That nfected teeth are a possible source of arthritis has been recognized
ever sice Bilhngs (1912) laid emphasis on the concept of focal mfections
There 1s no doubt that a direct connection between miected teeth and arthntis
exsts 1 some cases We have observed a number of mstances in which the
removal of mifected teeth brought about prompt and substantial improvement
There was a time when a wholesale removal of teath was ruthlessly practiced
There 15 no justification for such radicalism, and one should not overlook that
aheolar abscesses are frequently encountered i nonarthntic indmiduals
Black, reporting a series of 600 normal mdiwviduals places the frequency of
alveolar abscesses at 14 per cent In arthntis the frequency of perapical
abscesses seems to be higher This 1s particularly true of the ruddle aged and
older patients The question then 15 what hind of tetth should be suspected?
The pulpless tooth without penapecal transtucency 1s less lihely to be a focus
of mfection than the tooth which 1s surrounded by an abscess In general,if a
tooth 1s mamfestly mfected, 1t should be removed

Case GC (Female) #M-9503

Age 35 years Adm Apnlé6 1936

This patient was admutted for pamful swelling of the knees of tvo weths

duration Aspiration of the knees gave a straw colored flind The patient had a

number of cartous teeth, 26 wfected teeth and thewr roots were removed When

seen six months later she had no complawt and no s elling of the jomts

It must be assumed 1n this case that removal of the teeth directly 3ffected the
condition of the joints, or that 1t rased the general condition to a point which
made the sy stemic control of the snfection possible

2 The gastro ntestmal tract as a source of infection m atrophic arthrius

Dysfunction of the gastro intestinal fract seems to play a greater part n the
hy pertrophie than 1n the atrophic type of arthriis It 15 noted particularly that
older individuals with nonspeafic arthritis are unable to utihize starch In fact,
1t 1s reported that 79 per cent of the arthntic stools show excessive starch as
compared with controls, and the fermentation test 1s positive 1 a high per-
centage of cases due to defictent starch digestion by amylase In many cases of
atrophic arthntis dietetic errors may have eusted for many years untl the
digestive deficiency finally became potent enough to produce arthriis So far
as gall bladder disease 1s concerned, we find no hgher mcidence m arthrities
than 1 other persons Operation on the gill bladder 15 justfied only if the
pathological condition of the galt bladder itself demands 1t Hench observed
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3 Allergies

There 15 1 small number of cases i which 7 spectfic 2llergy scems to exist
to certun chemical ngents or food substances which otherwise would be
entirely nnocuous The cause of this constitutionl hypersensibility 1s entirely
problem1tic

a DRruUc ALLERGY

Drug allergy n general, 1s not uncommon, especially 1n older people The
drugs commonly molved re the barbiturates and the cont tar products, such
as aspinin and antpyrime In some cases the mnjection of these drugs produces
arthntic 1rntation of wnaphy lactic character which promptly disappetrs when
the drug 1s discontinued  \ 63 year old patient with a three months old non
spectfic arthritis proved to be sensitive to aspirin, which give him urticana and
ncreased the joint paun

b Foop ArLercy

There are also evceptional cases in which the jomnts react to the intake of
certun foods The usual irntants are chocolate and wheat, their ingestion
produces edema, exudition of the jomts, and periarticular infitrition This
may be accompanted by general allergic symptoms such 1s urticana, asthma,
vasomotor symptoms, coryza, migrame, nd licrimition Parrin (1845) was
the first to point out that cases of intermuttent hydrarthrosis may be due to
allergy, and in 1921 Brerring® reported 77 cases from the Iiterature mn which
the allergic element was considered, together with other endocrmne factors

€ ARTHRITIS AND EauUDATIVE DIATHESIS

This 15 hardly more than a chnical term, not 1 pathological entity It seems
that some patients have a tendency to exudative shin reaction and other exuda
tions Allergic urticania and allergic dermattiis 15 represented by this group A
relationship also exists between chronic arthritis and psoniasis In not less than

70 per cent of the patients who suffer from psorasis, rheumatic manifestations
are observed

III THE PATHOLOGY OF ATROPHIC ARTHRITIS
A GENERAL

It has been emphasized at the outset that arthritis 1s a systemic disease
Therefore one should look for evidence of disease 1n all organs of the body and
not 1n the jomts alone While 1t 15 quite true that the joint manifestations are
emmently in the foreground, this does not exclude that other organs and
nsiuestmay show some commensurate pathological mamfestations
ede:lz]x Sa(::’hl;’-:hsftages, theumatoid arthritis 1s an exudative disease, producing
PSR eration of the connective tissues This exudative phase 1s

Y a granulomatous stage which 1s associated with the formation of
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1t 15 behieved that 30 per cent of arthritics who have gotter show a relationship
between hyperthyrowidism and the jont condstion, and that after adequate
removal of the thyrowd not infrequently an improvement of the arthnbs
follows But here agam this improvement may not be the direct effect of the
thyrerdectomy, but may be the result of the betterment of the patient’s general
condtion and of his increased reststance

¢ PARATHIROID

When Gold demonstrated the connection of the parathyroid gland with
ostitts fibrosa cystica, certain Amencan and foreign observers tried to establish
a simlar connection between the function of this gland and arthritis, 1 some
mstances the parathyroid gland was removed The results so far as we have
been able to ascertain were not convincing

2 Vitamm deficiency

One should look upon vitamin deficiency as affecting the general constitution
rather than as a direct causative agent It 1s certan that such deficiencies and
chromc nonspecific arthnus are frequently found together, but 1t 1s still a
question whether the vitarmin deficiency 1s the cause or the effect of the disease

a Viramn C DEFICIENCY

In arthritics the blood 1s low 1 cevitamuc acid, with an average of only 03
mg per cent as compared to the normal 1 45 mg per cent Even after adequate
diet, 1t seems that this deficiency continues The normal requirement of vitamn
C1s 8 to 50 mg per day for mnfants, 22 to 100 mg for children, and 28 to
100 mg for adults

b Viramm A Dericmeney

This vstamn 15 also low wn arthritics Signs of deficiency, such as photopho
bia, blepharitis and hyperheratosts, are often observed in asthemc arthritics,
particularly in children The normal requirement for the adult 1s 4,000 to 6,000
USP units, for growing children, 6,000 to 8,000 units

¢ Viramin B DericiENCY

This vitamun 15 frequently defictent 1 arthnitics The symptoms are partly
nervous and partly circulatory The urmary excretion of vitamin B which
should be 30 mucrogram per cent may drop down to 15 microgram per cent of
less n arthntics The requrement for B, (thiamm) should be 1 to 2 mg daly,
and for vitarmn B (niboflavin} 2 to 3 mg

d Tue PP Covrounn

The PP compound or the pellegra preventing vitamun of the B group may be
deficient, which 1s mamifested by gastro ntestinal disturbances not infrequently
seen 1n chrome arthntics
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dnston of the nonspectfic arthritis into two great groups, I and 11, that 1s, the
atrophic 1nd the hypertrophic types Iollowing Charcot, Garrot (1859) gwve
the first type the name “rheumatord arthnitis” and the other type the name
“osteoarthritis,” terms which are being used to this day

All tissues of the joint are involved 1n the pathological changes The synovtal
membrane, the cipsule, the hgaments, the cartilhge, the panosteum, tendons
and tendon sheaths, fasciae, aponeuroses, and even the arteries, veins, and
muscles The distribution of these damages among the different structures
vanes greatly In general, the histological changes are the same fibrinous
formations of connective tissue as 1re seen in other organs of the body, they
are most prominent 1 the synovial membrane and in the penarticular connec-
tive tissue

1 The changes in the synovial membrane

The process starts 1n the synoviil membrane, which becomes injected,
thichened and hyperemic The microscopic picture of the synovial membrane
shows severe damage to the endothelium, which 1s degenerated and transformed
into flakes of fibrin, containing leukocytes and other cells (Figs 2, 3) Gradu
ally the infected and hyperemic synovial membrane becomes thickened and
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certain fibrocellular products, among these the formation of certamn cellular
nodes So far as the histology 1s concerned, these nodes seem to be iden
tical with the Aschoff-Gepel bodies found in the heart They consist of
fibrocytes i a matrs of collagen fibers and, by condensation of the
fibrous bundles and the gradual loss of their cellular contents, thev fi-
nally end up as a rheumatic fibrous scar To a certam extent, all organs
of the bodv may partiapate in the formation of these nodes, but they
do so wm varying degree accordwng to the different chmcal types

However 1n all of them, the jomt
condition 1s so much in the fore-
ground that the other organs are
hlely to be lost sight of Rheumatic
changes have been noted in the pery
tonsillar fissue, i the esophagus,
tongue, and ymph nodes They have
also been found mn the pentoneum,
1n the hver, 1n the spleen, mn the hid
neys, and in the muscles (Fig 1)

In the Jadney the lesions appear
frequently m form of a glomeruhts
The enlargement of the spleen i the
so called Still’s disease or m Felty’s
syndrome 15 sometimes set up as @
Fio 1 Rheumatic nodes i muscle (From ¥ special chimeal entity, but i most
hlinge Handb d Spez Pothol dnat u Histolog  ipstances 1t 1s due to passne chrome
Berhn O Lubarsch and ¥ Henke 0% 1939) congestion of the organ and fo non-
specific prohferation of the reticulo endothehal tissues which accompames the
articular disease Visceral lesions though often only transient, sometimes leave
rheumatic scars, similar to those formed in the heart or arterses Some observers
even speah of a visceri! type 1n which the rheumatic infection 1s confined entirely
to visceral organs Not infrequently rheumatic scars 1n various organs are found
at autopsy A H Baggenstoss and E T Rosenberg,* reporting on necropsies
petformed on 30 patients who suffered from rheumatord arthritis, found a high
maidence of rheumatic heart disease This 1s taken by hlinge® as evidence that
rheumatowd arthritis and rheumatic fever are closely related, being sumply dif
ferent mamfestations of the same disease

B THE PATHOLOGICAL ANATOMY OF ATROPHIC ARTHRITIS

For the first definite rdentfication of the disease as a pathological entity we
refer to the classical work of Nicols and Richardson ** Trom the chincal point
of view, however, this disease was dentified as early as 1853 by Charcot, who
singled out the group of so called pnmary progressive chronic articular rheu-
matism and contrasted it later with the other type now called Type II, the
sentle and chronic group By Ius description the ground work was Jawd for
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connective tissue arises from the syn
ovi1l membrane 1nd advances from
the periphery 1t the line of reflection
toward the center of the cartilge,
and eventually covers 1t entirely
This pannus 1s formed through the
actity of the vascular ring which
encircles the nsertion lLine of the
synovi1, the so called errculus articuh
vasculosus of John Hunter

The pannus 1itsel{ 1s a thin, more | «
or less vascular membrane, some- Tic S Prohferative arthntis synovial membrane
times a mere papillary layer with :;;Zf;‘;ﬁ‘r‘;“(:;{s”c“:;“:‘";;““““5 presence of
prajecting tags Histologeally, it con
sists of a very vascular granulation tissue which 1s mfiltrated by 1y mphoid and
plasma cells As a result of this pannus formation, the joint cavity naturally be-
comes reduced 1n size Adjacent areas of the two contacting sides of the jont
constituents become matted together by numerous adhesions (I'ig 6)

Simultaneously with the formation of the pannus from the synovial mem
brane, the bone marrow underneath the cartilage becomes transformed mto
fibrous granulation tissue These subchondral granulations now mnvade the zone
of the provisory calcification They contain many chondroclasts, which gradu-
ally destroy the cartilage from belo‘w The cartilage 1s then caught between the
synovial pannus above, and the subchondral fibrous pannus below It under-
goes degeneration and finally complete destruction and disappears, so that in
time the subchondral granulations meet with the’ granulation tissue of the
pannus that comes from the synovial membrane As a result, 1slands of articular
cartilage find themselves trapped in
this double pannus formation In
tume, the two types of pannus; name-
ly, the synovial and the.subchondral,
will fuse and then can no longer be
distinguished  from. one another
(Fig 7) .« -~ Y

Ultimately all the islands of car-
tilage disappear, this leaves the bone
denuded of cartilage, and 1t 1s
covered only by the proliferating
connective fissue In this tissue
metaplastic changes may take place
The pannus may produce cartilage,

Fic 6 Jomnt cartilage partially destroyed Attempts
somety
at cartilaginous regeneration pannus formation etimes 1t has osteogenetic proper-

Destruction of subchondral plate round cell m 1168 50 that bony bridges unmting one
filtration under subchondral plate Case G S Jjomt constituent with the other may
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CAPRNS)

Frc 3 Prohferative arthnitts synovial membrane Accumulation of lympho
cytes swelline and separation of superficial limng, fibnn exudate Case

AB

tahes on a purphsh color The subsynowial tissues show edema which swells
and thickens the villi These tissues contain a lot of inflammatory cells, mostly
proliferating lymphocytes In the subacute stage the synovial changes are
essentially the same, except that we see more of the cell nodes consisting of

Frc 4 Prolferative arthntiy the formation of 2
rheumatic node Synovial membrane with chromc
mflammatorv cell infiltration and fibnnoid swelling
CaseA F

2 The changes in the cartilage

large histiocytes, sometimes gant
cells (Fig 4) The cellular rather
than the fibrinoid 1nfiltration, seen m
the more acute stages, dommates the

. icture These granulomatous infil

trations have a central necrosis and
correspond  histologically to  the
bodies of Aschoff Gepel seen mn the
heart muscles (Fig 5)

The synovial exudate has a high
cell count which reaches 7,000 to
10,000 per cu mm The polynuclear
cells prevail in the more acute, and
the monocytes and the lvmphocytes
mn the chronic stage The synowial
flud becomes ncreasingly cloudy,
but 1t never becomes purulent

Only after the changes in the synovial membrane are fully developed and
have existed for some time do changes n the articular cartilage begin to
appear We must look particularly to the lines of synowial reflection for the
first degenerative changes of the cartilage At this stage, a synovial pannus of
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destructne changes of bone follow much ater, ifter the cartitage has been
destroyed These changes ppett as punched out wwers of the wrticulr surface
(Iig 8) The bone mirrow wself becomes fibroscd in the subchondral layers
The changes i the penosteum conwist merely 10 fibrinous mfiltribien and the
formation of nodes One sces these nodes particularly m the neighborhood of
knee and elbow

5 The changes m muscles nd tendons

The outstanding feature 15 the marked muscle shnnkage which 15 due to 2
reflet mnflammatory atrophy, wndwectly, it may ge nise to erhv static com-
plunts i the weight betrng jomts
In addibon 1o thns, there is » true
rheumatic myositis which 15 a
defimte chmeal entity Pathologicnt
Iy 1t 15 essentinlly a prohferation of
interstiaal fibers, both m the internal
and in the cstermal penmysium
There 15 early infiltration and fibrous
degeneration This group also in
cludes the so-called rheumntic
myogeloses  which imolve the
muscles secondanly to the jont
solvement The nodes mn the muscle
are adentical with the so called
Aschofl Gepel bodies

The s0 called rheumatic mvasitis
which appears m connection with
thiferent chimeal entities of arthrits,
particularly the sping, 1s a toxic m
fectious condiion characterized by Cose M 8
tenderness, mduratton and swelling These are mostly transitory and reversible
pathological conditions Some of these chimcal enties are well hnown, as
myositts of the shoulder girdle, rheumatic Jumbago, dorsal myoesitis, myositis
of the gluteals and myositis of the nech muscles A special form 15 also the

so called rheumatic myositis of the sternocleidomastond or the rheumatic
wryneck

6 The tendons, fasoiae, and aponenroses in atrophuc arthritis

Rheumatic nodes can be seen also in the tendons and fasciae, where they
appear in concrete accumulations or i diffused mfiltrations A frequent loca
tion 15 1n the postenios tibal tendon and the tendo achills The bursae become
mvolved in a similar pathological process The bursal <ac, lined with endothelial

cells, shows mfiltrative changes m the subjacent tissues and often presents
typical bbrous nodes with necrotic centers
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form, resulting in complete fusion
The different types of arthritis vary
greatly 1n this respect In some, the
osteogenetic properties are greater
and the bone fuses eirly and ex
tensively In others, there 1s no
osteogenesis at all Consequently, the
end results are all hinds of adhesions
and anhyloses, according to the be
havior of the pannus comng from
the synovial membrane and the one
coming from the subchondral tissue

Fic 7 Arthntis Fibrous and fibrocartilaginous
ankyloss fusion of synovial membrane and sub 3 The jomt fluid

chondral pannus Case A N Do the chemical and }"stologlC(ﬂ

properties of the jomt flud indicate the stage of arthritis? Under normal
conditions the joint fluid contamns 69 per cent mononuclears, 25 per cent
lymphocytes, and only 7 per cent polynuclear cells, with about 250 cells per i
mm The viscosity of the normal jont flud 1s about 20 times that of
water, varying within certain inits The normal synovial fluid also contains
a number of ferments such as amylase, lipase, and protease

Under pathological conditions, both traumatic and inflammatory, the cell
content of the joint 1s greatly mcreased Some of these cells come from the
synovial membrane and others come from the circulating blood The latter also
furmishes the blood cells, the plasma, the antibodies, and the fibrin One will
find 1n acute conditions that the elements which come from the circulation
prevail, and that there 15 a large amount of flnd with comparatively low vis
cosity In chrome synovitis, however, the elements coming from the synovial
membrane prevail, the fluid 1s more clear, has a higher degree of viscosity, and
contains many synowvial cells

On the whole, the blood chemistry of the
arthnitic joint 1s not matenally different from
the normal We find carbon dioxide, sugar,
lactic acid, non protem mitrogen, chlorides,
and calaum 1n the same proportions
Kling, D H ® found that fat in the joint flmd
mdicates severe mnjury to the synovial mem
brane In nonspecific arthritis the culture of
the flud 1s usually negative

4 The pathological changes 1n the bone
and periosteum

The only bone change which occurs 1n

Fic 8 Atrophic arthntis bone changes
earlier stages 1s the bone atrophy Real and jount erosions
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bone fornung elements come mostly from the bone mrrow after the crtilge
has become completcly exfoliated, and not from the synovial pannus

2 Stll’s disease

First described by Sull (1897),1t1s a vanant of rheumatoid sthntis Itis
a type seen 1 children, and 1s characterized by multiple joint nvolvement,
lymphadenitis, 1 laege spleen, nd m earher stages by fever A simlar form
seen 1 adults 15 called Telty’s syndrome Pericarditis 1s often found at autopsy
but without mvolvement of the valves of the heart itself, and there are no
rheumatic nodes The synovial membrane, however, shows the same fibrinoid
swelling and the same fibrnoid exudate as we see m the ordinary form of
rheumatic arthritis

3 ‘The spondylacthritis

Arthritis of the spine appears both 1 the atrophic and n the hypertrophic
form, a detatled description will be gwven later At this tune, we merely men
tion that mn the atrophic type of spondylarthritis the pathological élements are
dentical with those we see in rheumatic arthritis in general The same rheu-
matoid nodes are sometimes found 1n the neighborhood of the spine under the
shin and 1n the firm connective tissue of the fascin or hgaments of the back
Not infrequently they are located mn the neighborhood of the scapula

IV THE CLINICAL PATHOLOGY OF THE
ATROPHIC ARTHRITIS

A GENERAL STATISTICS

¢

It 1s claimed that i this country almest 7,000,000 people suffer from either
atrophic or hypertrophic arthritis or from muscular rheumatism, and that
not less than 50 per cent of these cases belong to the rheumatoid type The
wmadence 15 higher among certam races, and there seems to be a defimte
hereditary predisposition It seems also that climatic conditions have some
effect, and that 1n climates which favor infections of the upper respiratory tract
the mncidence of arthritis 1s ligher It 1s not the temperature which counts so
much as the moisture The frequency of rheumatic arthritis seems to be no
hngher 1n cold chmates than 1n warm On the other hand

, dampness and low
barometric conditions have a decided imfluence '

B THE CLINICAL SYMPTOMS
1 General

Particular attention must be given to early general signs such as fatigue,
lassitude, nervous irritability, and loss of appetite, which usually are noted’
before the first local signs male their appearance It 15 not enough to lrecog-
mize these signs as a forerunner of the jomt symptoms, 1t 1s also necessary to

take them seriously enough to nstitute promptly certatn prophylactic and sup
portive measures
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7 'The periarticular tissues tn atrophic arthritis
a SUBCUTANEOUS NODES

The most favored location of the rheumatic nodes however, 1s the subcuta
neous tissue, particularly over the muscle fasciae (I'g,9, rheumatismus
nodosus) They consist of connective tissue with chromc inflammatory cells
and have a tendency to fibrinoid degeneration The nodes have an acute,
exudative and a chronic, granulomatous stage Some of them may disappear
without any trace, others terminate in permanent scar formation which some
times contains calcium deposits, Coburn® makes the statement that these sub
cutaneous nodes can be found in as many as 15 per cent of the cases Some
times they appear very eatly in the disease, and sometimes quite suddenly, at
the elbow, hand, hnee, Iip, or shoulder blade, and are often symmetrical They
are tender to pressure, but show no spontaneous paimn

b CHANGES IN THE CAPSULAR APPARATUS

Svnchronous with the changes 1n the synovial membrane, the capsular appa
ratus shows proliferation of 1ts connective tissue layers All changes blend
ndistingwishably with those of the synovial membrane Some of the accumula
tions of fibrous tissue can be considered as diffuse rheumatic nodes They
result 1n a thicheming and infiltration of the reinforcing hgamentous apparatus
of the jomnt

€ ‘e
8 The peripheral nerves i chronic atrophic arthritis

Recently Freund, Steiner, Leichtentritt and Price,® examining the peripherat
nerves 1n 5 cases of arthritis, found m three of these small nodules of charac
‘teristic microscopic structure The nodules were located i the perineurtum
and were 01 to 0 3 cm long They showed a central acellular zone of homoge
nous coagulated materal and a peripheral outer zone which consisted of
numerous lymphocytes and plasma cells, ssmilar to those in the subcutaneous
tissues and elsewhere

C THE SPECIFIC PATHOLOGICAL TYPES OT'
ATROPHIC ARTHRITIS

1 The ankylosing type

A speaific anhylosing tvpe of arthritis, or arthritis ankylopoetica, 1s a chmcal
entity It involves the peripheral joints as well as the spinal column, and 1s
characterized by a more rapid degeneration of the cartilage following the
pannus formation The granulations soon fill the entire joint space and form a
fibrous ankylosis, but the degeneration and disappearance of the cartilage must
precede this occurrence The destruction of cartilage 1s rapid, and the fibrous
tissue formed by the pannus 1s especially firm It 1s 1n this type of rapid joint
destruction that metaplastic bone formation and bony ankylosis are seen The
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bone forming elements come mostly from the bone marrow after the crtilage
has hecome completely exfoliated, and not from the synovial pinnus

2 Still’s disease

Tarst described by Stilt (1897), 1t 1s 2 varant of rheumatoud arthritis It 1s
a type seen n children, and 1s charactenzed by muitiple joint nvolvement,
lymphademtss, a large spleen, and 1n erlier stages by feser \ stmlar form
seen 1 adults 1s called Felty’s syndrome Pericirditis 15 often found 1t autopsy
but without msvolvement of the valves of the heart itself, and there 7re no
rheumatic nodes The synovial membrane, however, shows the sime fibrioid
swelling and the same fibonord exudate as we see 1 the ordinary form of
rheumatic arthntis

3 The spondylarthritis

Arthntis of the spine 1ppears both 1n the atrophic 1nd in the hypertrophic
form, a detailed description will be given later At this time, we merely men-
tion that 1n the atrophtc type of spondylarthnitis the pathological ¢lements are
dentical with those we see in rheumatic arthritis m géneral The same rheu-
matoid nodes are <ometimes found i the neighborhood of the spine under the
shin and 1n the firm connective tissue of the fascia or ligaments of the bach
Not infrequently they are located n the neighborhood of the scapula

IV THE CLINICAL PATHOLOGY OF THE
ATROPHIC ARTHRITIS

A GENERAL STATISTICS

It 15 claimed that in this country almost 7,000,000 people suffer from either
atrophic or hypertrophic arthnitis or from muscular rheumatism, and that
not less than 50 per cent of these cases belong to the rheumatoid type The
madence 15 higher among certain races, and there seems to be a definite
hereditary predisposition Tt seems also that chimatic conditions have some
effect, and that n chimates which favor infections of the upper respiratory tract
the weidence of arthritis 1s higher It 1s not the temperature which counts so
much as the mosture The frequency of rheumatic arthritis seems to be no

higher m cold chimates than 1n warm On the other hand, dampness and low
barometric conditions have a decided 1nfluence

B THE CLINICAL SYMPTOMS
1 General

Particular attention must be
lassitude, nervous wntability,

before the first local signs mahe their appearance It 1s not enough to recog
xtnze ﬁ]:ese signs as a forerunner of the joint symptoms, 1t 15 also necessary to
ahe them seriously enough to mstitute promptl

certam pr
portive measures i prophylactc and sup

gwen to early general signs such as fatigue,
and loss of appetite, which usually are noted
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The sedimentation time Short, Vienes and Bauer' found that in the acute
stage the sedimentation time 15 accelerated 1n 90 per cent of the cases A left
shift of the Schilling test was found in 87 per cent This acceleration 1s of
diagnostic value for the differentiation from nomnflammatory conditions As
the case enters the more chronic stage, the sedimentation time becomes normal,
and the Schilling test no longer shows a left shift Rapid increase n sedimenta
tion 1s an unfavorable prognostic sign

2 Early local symptoms
a SUBJECTIVE SIGNS

The first subjective signs are transitory The patient complamns of pares
thesias, numbness, and tinghng before any local joint mamfestations appear
These complaints depend a great deal on the weather, particularly on the
changes 1n barometric pressure, the patient becomes sensitive to dampness and
rain, which he 1s frequently able to predict on the basis of his subjective com
plamnts It 1s very sigmficant that the subjective signs are worse 1n the morn
ing on arising, and a common statement of the patient 1s that the joints imber
up after he has moved around for some time On the other hand, exertion and
strain have a detrimental influence, while rest relieves the condition, thus the
patient after having been more comfortable 1n the morning again becomes un-
comfortable as the day progresses He does not seem to tolerate one position
for any length of ime He has the urge to change position and to move about

The joint pain varies, it follows the spread of the disease from jomt to
jomnt, but 1 degree 1t does not parallel the objective changes It 1s character-
istic for this type of arthnitis that mvolvement of the joint 1s usually sym-
metrical, and that 1t proceeds from the more peripheral to the more proximal
articulations The pamn 1s by no means constant in intensity It fluctuates with
the time of day and the season of the year

b THE EarLy OBJECTIVE SIGNS

1) Swelling and tenderness The first objective sign 1s the spindle shaped
swelling of the proximal interphalangeal jomnts of the fingers (Figs 10, 11)

I''c 10 Early objective changes swelling of interphalangeal joints
Case E W
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Fic 11 Atrophic arthntis Case H W (male), #41 5205, 49 years Apnt
1941 Complaimnt of pan and stiffness of the ankles for one year folloned
by stifiness and pan m finger Swelling of midphalangeal pomnts \ ray
sacrowang of mudphalangeal joint <pace a) Finger jomnts b) \ ray Note
Joints of fifth finger

They are tender to pressure, they may feel hot, but there 15 no redness The
extremuty as a whole feels rather cold and clammy, due to vasoconstriction
The mvolvement of the large jomnts follows, mn e of frequency they are
the knees, ankles, wrists, and shoulders In the meantime, the sensitiveness to
weather and barometric changes increases and the general condition deterio
rates, there 1s Joss of weight and appetite and loss of sleep as the patient 15
Kept awahe by pamn and discomfort

2) Muscle atrophy Muscle atrophy parallels the development of joint
swelling It progresses rapidly and therefore makes the jomnt stand out more
planly so that it seems to be unduly enlarged The muscles of the larger jomnts
at first mamtain the articulation 1n midposition by spastic reflex contracture,
which 1s the principal cause for the subsequent deformuty The atrophy 1s
mflammatory and not an atrophy of disuse, and the muscles maintamn an 1n
creased spastic tone Recogmition of the spastic nature of the contracture n the
begmning phases of arthritis 1s of the greatest importance for the correction
of the contracture

3) Contractures The contractures of the fingers and wrst In general,
two types of arthritic contractures of the fingers may be distingmished The
clawhand contracture, and the pill roller hand contracture

In the clawhand contracture the metacarpophalangeal jomnts are hyperex

tended, and the interphalangeal joints are flexed, simular to what one sees n
paralysis of the median and ulnar nerves (Fig 12)
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Fic 17 Atrophic arthnitis  clawhand contracture Case E L (female) #43 17991 20 rears
December 1043 Rheumatord arthnitis involving left ankle wnst and fingers duration six m nth
Wnst ankylosed metacarpophalangeal joints extended thenar atrophy a) Contracture b) \ ray
showing anhvlosts of wnst
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The pill roller hand deformity consists
fiewon of the metacarpophalingel jonts
and extension or hyperextenston of the
interphalangent jomts The Iatter stiffen
rapidly 1n extension, due to exrly capsulir
shrink1ge or fibrous ankylosis (Ig 13)

Contractures of the lower extremties In
the lower extremities swelling and pun are
particularly noticeable in the ankles and
hnees (Tig 14) The degree of contracture
1s not commensurate with the degree of
swelling Trequently we see a large joint
with comparitively free movement, whereas
jomnts with hittle or no enlargement may be
m a state of severe contracture This 1s

Fic 13 Atrophic arthatis  pill roller
hand contracture Case C E (female)
particularly true n the case of multiple #H 0952 3% years October, 1033 Early

hydrops of the larger articulations where arthnts seven weeks duration Exten
the swelling hecomes especially marked sion deformits night wnst  pill rofler

hand deformity night flexion contracture
of metacarpophalangeal )joints

3 The later signs

It 15 typical of the nonspeafic
atrophic arthnitis to run a course of
exacerbations and remissions These
remussions concern especially the
subjective symptoms of pam and
stiffness, and they are difficult to
account for The objective signs of
thickentng and infiltration are more
persistent

In general, one will find that the
arthritic changes develop to a certain
degree and then become stationary,
the subjective symptoms subside or
“burn out ” Thus 15 so rregular and
variable m different cases, however,
that a prediction when spontaneous
relief from subjective symptoms will
occur can seldom be made Asa rule,
by the time these symptoms have
; disappeared or “burned out,” there
F1c 14 Atrophtc arthritis Flexion contracture of 15 2lready a considerable ureversible
knees swelling of ankles damage 1n the Jomt
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a TuF DEFINITE CONTRACTURES AND DEFORMITIES

In the early stages, the arthritic contractures are due to reflex spasm
Purely spastic contractures are amenable to correction by mechanical means
As the disease progresses, however, the contractures become more resistant

Fic 15 Atrophic arthritis Extreme and
intractable late contractures of fingers
and hands Case J N

and less amenable to mechantcal correction
Ths 15 due, first, to the changes which occur
i the jomnt 1itself and in the capsular ap
paratus 1nd, secondly, to adaptive changes
m the muscles as they accommodate them
selves to their shortened position Conse
quently, during the development of the de
formity the jomnt position 1s dominated
prmopally by the muscle spasm, and
correction 15 still possible In the later stage,
when capsular shrinknge has taken place
and mtra articular destruction of bone and
cartilage has occurred, the situation 15 very
different Then, only operative measures
will be able to change the position of the
Jont

There are types of arthritis in which the
Jomt cartilage melts away more rapidly, and

fibrous ind often bony ankylosis results This occurs not only n the large
joints but also, and too often, 1n the small jomts of the fingers, particularly m
the pill roller type of contracture Only energetic and timely measures dur-
mg the imtial period preceding actual

tomnt destruction save such hands or
extrenuties from f2lling 1nto utter

disuse (Fig 15)

4 Unusual symptoms of atrophic

arthritis

a SuBcUTANEOUS NoODES

Their frequency 15 placed by some
as high as 20 per cent Usually they
are not tender On the whole, they
mdicite a rather poor prognosis
Locahization 1n the skin 1s most com
mon, less often they are found
around the jomnt or i the jomnt

capsule itself (Fig 16)

Fic 16 Atrophic arthritis Clawhand contracture
subcutaneous nodes Case J
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b SkIN CHANGES

One finds the skin usually climmy, and sometimes 1t takes on 1 bronze hue
Many of the patients have 1 certamn exudative diathess, psoriasts 1s not an
frequent complication

¢ ViscEraL CHANCES

While they do not cause defimte climcal symptoms, the gastro intestinal
tract 1s often slugmsh and shows poor carbohydrate and fat absorption A
frequent result of thece digestive disorders 1s visceroptosts The patient suffers
from constipation and intestinal stasis, 1f the diet 15 abundant 1n starch, he
may have considerable digestive difficulty The colon should recenve a good
deal of attention, a< 1t 1s usually atonic Today we no longer accept resection
of the colon as was mtroduced by Arbuthnot Lane many years ago, but we
find that the incidence of gastro intestinal disturbance 1s much higher in
atrophic arthnitis than in other diseises, 1nd evacuation of the color 1s one
part of the treatment

V THE XRAY FINDINGS IN ATROPHIC ARTHRITIS

Because x ray evidence appears comparatively late, 1t cannot be relied on
for the early dragnosis of arthnitis, but 1t 15 a good dicator of the progress
of the disease

A THE EARLIEST X-RAY SIGN

Atrophy of the bone 1s the earliest x ray sign (Fig 17) Later, the fusiform
swelling of the joint can be made out as the disease progresses Still later, the

F1c 18 Atrophic arthritis Jont ero 10n
Case W H

Fic 1/ Atrophic arthntis Marked re
gmal atrophy narrowng of interphalan
geal Jomt spaces
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narrowing of the jomnt space can be seen, together with the mottled appear
ance of the atrophic joint constituents

B LATELR SIGNS

When the cartilage succumbs to the destructive effect of the pannus, we
see 1rregularity of the outhne, punched out places and erosions (Fig 18)

Fic 19 Atrophic arthntis Complete
de tructton of the mterphalangeal joint
of the index finger partial destruction of
the metacarpophalangeal joint of the 3

middle finger (Courtesy A I Friedman  FIC 20 Atrophic arthnitis of the left hip
Green Bay Wi constn ) with fibrous ankylosis Case V W (fe
male} #38 19666 30 years September
1036 Atrophic arthritis left hip with fibrous ankylosts \ ray narrowed joint space
with wrregular outlines Treated later by arthroplasty

Fic 71 Atrophic arthntis of the knee bony ankylesis Cae J L
a) Anteroposterior b) Lateral
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Finally the joint becomes entirely destroyed It s filled with fibrous tissue, and
complete obliteration of the joint my result (Ig 19 courtesy, Dr A 1 I'ried
man, Green Bay, Wisconsin) Sometimes the process of destruction does not
stop until the jomt 1s completely obhiterated and a1l vestiges of cartilage have
disappeared (Fig 20) The osteogenetic activity of the bone marrow then
may produce complete bony anhslosts, verv much as we see 1 the pyogenic

Fic 27 Ankylosing arthntts of the elbow Cae J L
a) Anteroposterior b) Lateral

jont The obliteration may be so complete that the bone trabeculae flow n
continuous trajectories from one bone to the other, and become reoriented on
static lines (Figs 21 and 22)

VI THE DIFFERENTIAL DIAGNOSIS

A IN THE ACUTE STAGE THE FOLLOWING CONDITIONS
MUST BE DIFFERENTIATED

1 Rheumatic fever

Here the decision hes with the history, the mvolvement of the heart, and
the response to salicylates

2 Gonorrheal arthritts

There 15 a history of gonorrheal infection It 15 usually monarticular, the
Jomt 15 extremely painful and swells rapidly Also 1t prefers certain articula-
tions such as the knee, wrist, and metatarsophalangeal joints

3 Traumatic arthritis

There 1s a history of trauma, and the symptoms develop gradually and
remain constant The location 1s monarticular
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4 Septic arthritis

The course 15 stormy A general septicenuc conditton may develop The
jomt destruction 1s much more rapid, and the x riy picture shows changes
comparatively early

5 Tuberculous arthritis

It 15 also monarticular and of slow development There 1s a positive
tubercultn test, and the x ray changes have some charactenstic features

6 Hemophiha

A hemophiltac gives a history of bleeding and of hereditary ncidence
Usually only one joint 15 mvolved There 1s rapid swelling which 1s very pam
ful and which follows immediately after mjury Fever 15 absent The ¥ ray
picture shows punched out areas of the margin which are very suggestive

7 Gout

Gout occurs more frequently in people 40 to 60 years of age, whereas the
rheumatoid arthritis 15 a disease of younger people However, the differentia
tion 15 not alnays easy, particularly in the acute form Gout often occurs mn
several jomnts Suggestive are the rather rapid development of redness and
swelling which accur periodically, the intense pamn, the x ray changes and,
finally, the lugh uric acid content of the blood

B IN THE CHRONIC STAGE OF RHEUMATOID ARTHRITIS
THE FOLLOWING CONDITIONS MUST
BE DIFFERENTIATED

1 Senescent, degenerative or hypertrophic arthritis

It involves higher age groups, 15 more often monarticular, and shows no
actual obliteration of the joint Differentiation between rheumatord and hyper-
trophic types 1s complicated by the fact that mived types are not mnfrequent
These are seen in patients of muddle age or older, ;n whom an atrophic
arthritis becomes superimposed upon a pre existing hy pertrophic type

2 Tuberculosis

This 15 monarticular, 1t develops slowly, and shows early jomnt destruction
which 1s more extensive than 1s the rule in the atrophic arthritis J G Kuhns™
reports only 14 cises out of = total of 2,268 arthritic patients diagnosed as
monarticular atrophic rthritis Of these 14, only five proved to be atrophic
arthrtis, the others finally proved to be tuberculosis

3 Chronic gonorrheal arthritts

Unless there 15 a defimte history of primary infection, this condition s
often difficult to distingwish from chrome rheumatord arthritis Usually the
jomt destruction 1 gonorrheal arthuts 1s more rapid and more extenstve
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The monarticular type 15 much more frequent than the plunarticular type
Its preference for certun large joints, in contrast to mnvolvement of the small
joints of the fingers one sees 1n the atrophic arthritis, 1s also a help in the dif-
ferentinl chagnosis
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Lecture II

ON THE GENERAL TREATMENT OF
ATROPHIC ARTHRITIS

IN THE description of the clinical symptoms particular stress was lard upon
the general premonitory signs of lassitude, fatigue, loss of weight, and certam
early local signs such as coldness, paresthesia, and stiffness of joints It 1s re
grettable that too frequently neither the patient, nor even the physician, tahes
these signs seriously enough to institute prompt measures Yet, almost the
only hope for recovery rests with the early recognition and evaluation of these
symptoms Such 1s the pace of progress i many cases that irreversible changes
have become estabhished before one 1s aware of the serrousness of the con
dition

The old trwism that the first consideration should be given to the patient,
and the second to the disease assumes spectal significance in the case of
atrophic arthntis By and large, too little attention 15 paid to the needs of the
patient’s constitution, which after all shoulders the burden of defense agamst the
mvading organism or tosic agency The first objective therefore 15 to raise
the pattent’s state of health to a pont of natural resistance able to convey an
adequate degree of immumty agamst the spread of the disease, the next ob
Jective 15 the care of the disease itself and of the affected jomnt, and then the
care of secondary deformities and disabilities A third objective too often
neglected 1s the social rehabilitation Following the physical reconstruction of
the deformities or disabilities acquired through the disease, there 1s still much
to be done 1n rehabilitating the patient by occupational therapy and vocational
traming

I THE HYGIENIC TREATMENT
A REST

Complete mental and physical rest 1s the first thing to provide for the pa
tient It mean- long hours of sleep, rest periods during the day, protection
ngamst worries anxiety, responsibihities and excitement In other words, the
patient should be treited as one would treat a cardiac case and, above all,
should not be given an unnecessarily gloomy prognosis He should hnow that
at least 70 per cent of the cases of this type car be greatly benefited 1f not
cured by some means or other

To provide this rest and comfort medicinal sedation 1s required In nulder
cases aspiin or phenacetin will sufice Many pattents, however, require more
energetic sedation during the acute pertod Restless or apprehensive patients
should be given barbiturates preferably one half grain of phenobarbitol two
or three times a day For local pamn, codeine sulfate may be admmistered mn

30
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doses of one quarter to ane half grun several times 1 day It 1s, however,
much better to depend for the control of local pun on phystothernpeutic meas
ures rather than on sedatn es

B DILT

1t was formerly behieved that the diet should be drastically restricted (Pem
berton), particularly n regard to carbohy drates The general opinion now 1s
that restriction of the diet 1= not necessary, and that ammal proteins should
not be withheld, particularly in undernounished and nemic patients The diet
should be nch not only 1n vitamns and mimeral content but also in protemn
On the other hand, there 1s some reason for restricting the carbohydrate
intake If the patient 1s recumbent, he cannot tahe care of carbohydrates
since Tus muscular actwaty 15 restricted The calone intake of the patient
should be 2,000 to 3,000 calories He should have at least one quart of milh,
whole wheat or rye bread, butter, fresh fruit, green vegetables, as well as an
abundant amount of proteins

Vitamins must be added to the diet because the arthnitic 1s Jaching 1n
vitamins B and C, and, often, mn vitammn D The vitamin D deficiency of
arthritics has been Lnown for many vears Marshall G Hall, C O Bayles
and Soutter showed that 65 per cent of the arthntics are vitanun D deficient,
and that the deficiency parallels the seventy of the case

So far as vitamin C deficiency 1s concerned, 1t was found by Rhinehart” to
exist 1 75 per cent of the cases, the blood level bemng below 05 mg per cent
This author recommends adding 100 mg of vitamun C to the general diet
There 1> no reason whyv arthritics should refrain from fresh fruit, fruits and
vegetables are beneficial because they furmsh vitamin C which the patient
1s lacking Vitamins C and B can be given by intravenous admimstration, the
latter as B complex in the amount of 1 cc of a 5 cc ampule once a day, the
course of treatment bemg 25 cc Vitamins A and D may be given by mouth

C APPETITE AND ELIMINATION

The anorexia can be taken care of by admmistration of on, quinine and
strichmine, and even small doses of msulin For habitual constipation colonic
flushing should be applied temporanily and should be followed by a mld
cathartic of saline nature A regular habit of ehmnation should be dey eloped
We would warn against the continuous use of mineral o1l because of the high
solubility 1 ol of vitamm A, which may easily be carried away by it and
thereby made unavailable for the body

D BLOOD TRANSFUSION
For bullding up the general resistance, there 1s no better means than frac-
tional transfusions of blood, such as we use for the same purpose in tuber-
culosts and osteomyelitis As many of these cases show secondary anemia
)

transfusions of 200 to 300 cc given once or twice weekly are particularly
appropriate
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E POSTURE AND BODY MECHANICS

Many ambulatory patients show poor posture and generally faulty body
mechanics, mamly due to muscular weakness The resprratory capacity 1s
greatly reduced There 1s digestive sluggishness and constipation Therefore,
whenever possible, the treatment must nclude corrective postural exercises in
or out of bed, consisting of systematic training of chest muscles and respira
tory muscles as well as the muscles of the abdommal wall

II GENERAL BIOLOGICAL MEASURES

A THE REMOVAL OF FOCI OF INFECTION

We mention this under general treatment because the removal of the foct
has its principal effect on the general condition of the patient We do not
believe that a focal infection drectly mfluences the joints, except i a small
mnority of cases, or that one affected joint has a simlar effect upon the other
Joints of the body The removal of a focus must be considered rather as a
general measure which elevates the patient’s resistance

In former years, the opmion was entertaned that these remote nfectious
foc1 exercise a dominatng influence on the disease Consequentlv they were
removed radically and often very indiscrimmately Obviously, only those foct
should be removed m which an active infection 1s defimtely established The
safest policy 1s to remove a focus only 1f removal 1s indicated by the local
condition 1tself, to prevent absorption of toxic materal, irrespective of the
existing arthritis, this should apply, for mstance, 1n the case of an abscessed
tooth, or an empyema of the nasal sinuses If several foci should be found,
as 1s frequently true the question arnses, which should be removed first The
sequence depends on the degree of infection 1n each focus, other factors
being equal, 1t would be Tonsils, sinuses, and teeth

1 Tonsils

Only 1f they are defimtely infected and 1f their infection results in repeated
attachs of tonsilitis should thewr removal be advised The removal should be
clean surgcally, and no stumps should be left We believe that age 1s no contra
indication, but one should warn aganst removal of tonsils in children m the
fall or late summer especially 1f there 15 an epidemic of poliomyehitis or tn
flugnza

2 Paranasal smuses

Suspected smuses should be trans ilurmnated and < rays taken If pus 1s
present, especially in the mawullary and frontal sinuses, 1t should be drained
The ethmoid smus 15 most frequently mvolved, and the suction treatment of
Proetz seems to be very successful It 1s the general attitude of the otolaryng
ologist to be rather conservative, except where there 15 a defimte empyema
otherwise drammage can be accomplished by shrinking the nasal mucosa with
ephedrine or other drugs One should not neglect to nspect the postenior
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pharyngeal wall for roughness and moisture, and prrticularly for 1 postnasal
drip In cises of polyps or thickened mucost or sinus headaches with purulent
postnasal discharge a good deal of improvement of the general conditton can
be obtuned by proper treatment of the sinuses

3 Teeth

The former practice of extricting teeth en masse has been given up and,
largely upon the msistence of the dentists themselves, 1 more conservative
attrtude 1s now observed We do not believe that the teeth should be extracted
during the acute phise or during an 1cute exacerbation of the arthntis, and
not more than one or two mfected teeth should be removed 1t one sitting
A pulpless tooth with absorption of the root, or one which shows a rarefying
ostertis, ndicating infection, should be removed

4 Gall bladder and prostate

They are so rately the cause of arthritis that we may safely say that the
question of treating them surgically must be decided entirely on the ments of
the local condition

B TREATMENT BY VACCINE

Autogenous and stoch vaccines became immensely popular as the 1dea of
focal infection took hold Autogenous vaccines are prepared from an nfected
focus of the patient, while the stock vaccine contains a conglomeration of all
Linds of streptococcus and other stramns A new impetus was given the vaccine
treatment by the method of Crowe® This mnvestigator devised an extremely
elaborate techmique of application It was based principally upon the idea
that reactions to the vaccine injection, general or local, should be avoided and
that, consequently, the doses should be hept under the reaction level This
was quite i contrast to the former techmque in which reactions, both local
and general, were expected

Crowe’s vaccine consists of polyvalent stoch vaccine contamming 155 types
of streptococcus and staphylococcus and Micrococcus deformans The mnitial
dose was 100,000 cocci, the principle of the treatment was to avoid consist-
ently any reaction In 1940, Crowe reported on 7,000 cases treated with s
vaccine, 67 per cent of which had some type of arthritis

He found, all i all, that 50 per cent of the cases showed excellent results
and 30 per cent were improved He was careful to point out that the patlent;
become sensitized so that, as a rule, they require smaller and smaller doses
Starting with 100,000 streptococcus and staphylococcus bacteria, he cuts the
dose down until 1t becomes as low as 500 bacteria per dose given at regular
intervals It seems that much better results were obtamed by Crowe's method
than by any other admnistration
AbSull, 21: 15 difficult to evaluate the treatment For instance, Sidel and
" r:‘:x:lss, . studying the effect of vaccines, used normal saline for control The

eceived daily subcutaneous mjections of 05 cc of normal salme
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solution, and were observed for a pertod of six months to four vears In a
sertes of 33 control cases of rheumatord arthnitis, improvement was claimed
1 not Jess than 72 per cent

I THE GENERAL MEDICINAL TREATMENT OF
ATROPHIC ARTHRITIS

We have stated that there 1s 1o specific drug for arthritis, at least not
the same sense as the salicylates for rheumatic {ever or quimne for malana
There 1s a formudable array of drugs which at one tume or another have been
used and have been credited with therapeutic value Most of these drugs have
gone mto discard one by one and the select few which have remamed still
cannot clamm any degree of specificity

One may divide these drugs into three groups One group acts upon the
vasomotor system as 4 vasoditator and ncreases the hyperemia This results
m recesston of such reversible changes as are still present i the affected
joint The second group 15 purely analgetic, such as the salicylates, their effect
15 too temporary to be mentioned except m passing The third and largest
group is one which stirs up and excites the reticulo endothelsal system, stimu
lating 1t wnte increased praduction of antibodies m the tissues These latter
drugs may be foreign protems or metals or any other substance affecting the
reticulo endothehial sy stem of the body

A THE VASODILATOR GROUP

Mecholy | and histanune

Vasodilation overcomes peripheral coldness and clammuness of the extrem:
ties The vasodiatory effect of Asstemine on the peripheral vessels remains
force for one or two hours and produces at the same time a marhed analgesia,
1t 15 particularly useful m punful jomnts or an fibrostis of muscles When
applied bv rontophoress, the mndifferent large electrode 15 usually placed on
the bach, and the active or posttive electrode, consisting of copper wire
screened 1n gauze pads 2 x 2 inches m size 15 apphed to the mb

The (kolne substance stimulates the parasympathetic nerves which are
vasodilators Mecholyl 1s used i 05 per cent solutton m a current 25 to
30 mulllamperes for 20 to 30 mmnutes Combinations of mecholyl and hista
mune are also recommended In a review of the hterature, Rhng™ cites 376
cases with 343 favorable results

B THE STIMULANTS OF THE RETICULO ENDOTHELIAL
SYSTEM
1 Foreign protems

Typhoid vaccine 15 still extensively used One starts with 25 to 200 nuflion
dead bacill as the mtial dose A reaction m form of chlls and nse in
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temperature 1s expected Some reports state improvement 1n as high as 20
per cent I'rom our own experience, we believe the improvement ts mostly
subjective and certunlv 1lways temporary, and we question very much the
value of this method The treatment with foreign protemns of other nature
such s casen practically tells the same story Reactions occur in the form of
nse 1 temperature or chills, the beneficial effects soon subside, and the
condition remuns unchanged

2 Bee’s venom

This 1s also 1 foreign protemn The only reason we mention 1t 15 because
it has been known among the luty that heepers of bees seldom suffer from
arthritis  Bee's venom 1s 1 dilator of the capillaries and thus 1s similar to
histamme It 1s still given occasionally m rheumatiod arthnitis n doses of 0 1
cc 1n solution, twice a week, for a total of 25 injections Cases of improvement
have actually been observed Of 100 cases reported by Kroner ¢f al * marked
improvement was claimed 1 35 per cent and moderite improvement, mn 38
per cent

3 Minerals
TobmpE

Some years ago, 1odides were very much in use, they are seldom applied
now The drug acts as an irritant to the reticulo endothelial system The most
popular 1s the amydoxyl, a drug now practically abandoned In 1934, Wheel
don 7 claimed improvement 1n as high as 98 per cent of his 46 cases

SuLrur Drucs

These also had some ardent followers for a time, their use was based upon
the 1dea that there 1s a deficiency of sulfur 1n arthritis, and that the patients
show a low cystine content However, this concept has now been entirely re
futed For those still interested 1 the admimstration of these drugs 1t may be
mentioned that they can be given in doses of 1 to 2 mg, both mtravenously
and intramuscularly, this may gradually be ncreased to 15 mg per dose
The mjections are given two to three times per week until about 300 mg are
reached m the adult To us, the effect of these drugs seems doubtful, in sptte
of the fact that favorable results were reported from time to time In our
clime a study was made of 37 cases of both the hypertrophic and atrophic
types The drugs used were diasperol or suhsocol, according to whether apph
cation was intravenous or intramusculir Of 23 cases reported, 13 showed
apparently good or fair results so that 1t appeared, at least at the moment, that
the sulfur had some beneficial effect However, the effect was so temp:)rar
and the remissions caused by 1t resembled so much natural remissions of th)er
disease that we still doubt the efficacy of these drugs
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PHOSPHATES

Acd potassium phosphate has been recommended lately by Crowe® for
use m arthritis It 35 used on the theoretical grounds that 1t acts as a buffer in
chronic synovitis where the flud 1s alkaline, the pH here bemng above 74 In
contrast to this, the acute arthritic jont has acd fld Crowe aspwrates the
Jomt and mtroduces acid potassium phosphate m 1 per cent solution, 20 cc for
the hip and for the hnee Reports on 284 joints so treated state that 68, or
24 per cent, became pamless with full motion, 102, or 36 per cent, had ob
sective signs of rehief with decrease of swelling and mmprovement, 114, or 40
per cent, showed a temporary subjective rehef

Gowp TrERAPY

The use of gold m the treatment of arthntis was mtroduced by Forestier,’
thete 1s probably no other single drug used in the treatment of arthntis today
which has gamed such prominence as have the gold salts They are the most
potent rnitatives and stimulants of the reticulo endothebal system employed
today

SerecTION OF THE GOLD PREPARATION

All goid preparations contam a high proportion of gold, 40 to 50 per cent,
combined with a sulfur radical Some of these are soluble in water, and some
are mnsoluble and are used mn collotdal suspensions We prefer the thiomalate
and thiosulfate of gold because they are soluble drugs, they are also hnown
under the names of myochrysine and solganol

ADAINISTRATION OF THE DRrRUG

The drug 15 admistered m small doses, ranging anywhere from 10 to 15
mg or even less, mven 1n frequent mtervals, until a total of 1000 mg s
reached The high toxiaaty of the gold, howeter, requires a strict and eareful
program We follow the plan of Comroe® which 1s as follows The first four
njections are given 1 intervals of three or four days, 5 mg each All sub
sequent imjections are gnen once a week, mn doses sncreasing from 10 to
50 mg, according to the patient’s response If wnprovement 15 definitely noted
after the first course of gold which lasts about three or four months, then
the patient s gven a rest pertod of four to eight weeks, if a relapse occurs,
the gold therapy 1s resumed The amount of gold mnjected should vary between
850 and 1000 mg, which 1s equuvalent to 425 to 500 mg of metallic gold
If the =oluble thiosulfate 15 used, the dose can be one third larger Its um
portant to proceed cantiously with the merease of dosage to avoud toxic reac
tions

Toxic ReacTionNs 10 GoLp

Some years agoe the mortality from the treatment was as lugh as 3 per cent
1t has now heen lowered te less than 0 5 per cent, but the drug 1s still dangerous,
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and m shghtly less than 20 per cent of the cises 1t must be discontinued The
metal 1s deposited n the lver, spleen, hdneys and shin A small amount of
gold 15 excreted through the mtestine wnd bronchal mucosa, but most of the
gold 15 excreted by the hidneys When large doses of gold -re given, such as
100 mg , approumntely 20 per cent of the gold 1s excreted per week, about
80 per cent of the injected gold being retuned i the body, which means that
gold may be found in the urme 1nd blood plasma for mny months, 1n grad-
ually dimmshing amounts The most common toxic mamfestations are pru
ritis, dermatitis, stomatitis, and gistro intestinal symptoms More violent
toxic reactions are fever, dizziness, urticari1, and pleurnisy Some patients are
allergic and hypersensitive and must be treated with special care The treat
ment must always be controlled by constant and adequate laboratory exam-
wation of the blood, the sedimentation rate, the urine, and the renal function
Occasionally there 1ppears an agranulocytosis and purpura, which 1s a real
danger, a complication which Torestser observed mn seven out of 500 cases
Because of its touicity, gold should not be used as routine treatment for
arthritis but only after other methods h1ve failed

PrecAUTIONS

The patient should be questioned for any signs of toxicity, rash, itching,
sore mouth, metallic taste, jaundice, or loss of appetite Blood counts and
unnalysis must be carried out before injection A history of purpura or
agranulocytoss 1s a contra ndication, so 1s also renal or hepatic disease, preg
nancy, hemophiha, severe diabetes, colitis, severe anema, as well as eczema
and chromc dermatitis

THE Errectr oF GoLp SALT THERAPY

1f rheumatoid arthntis 1s treated at an early stage, when the inflammatory
process 15 lumted to the soft tissues, then the improvement after admimistra
tion of gold salts may be very striking It 1s not nearly so spectacular in ad-
vanced cases 1n which there are already considerable joint changes The first
signs are relief of jomnt pain, softening and gradual disappearance of swelling,
and increase of joint mobility There 1s a marhed 1mprovement 1n the patient’s
general condition Relapses following gold therapy are seen most often within
S1X to 12 weeks following discontinuation of the drug

STATISTICS ON GOLD THERAPY

According to Comroe,® gold treatment 1s probably the most valuable single
drug treatment mn rheumatoid arthritis Forestier'? reported 500 cases, of
which 70 to 80 per cent showed definite improvement Fifty per cent of’the
early, and 20 per cent of the late cases of two or more years’ duration were
considered as cured Statistics on a large number of cases are those of Hartfall
and Garland,** who report on 900 cases, of which 99 per cent were cured and
568 per cent were markedly improved Gardner® reports 250 cases, of which



2% ORTHOPEDIC DIAGNOSIS AND INDICATIONS

70 to 80 per cent responded favorably to treatment Price 1nd Leichtentutt *
found even a hgher percentage of favorable results In the milder cases 93
per cent improvement with disappearance of all sy mptoms, especially pam and
stiffness, i the moderate cases 80 per cent improvement, and in the severe
cases 40 per cent In 1945, Cohen and Goldman™ reported 259 cases, with
marhed 1mprovement mn 48 per cent Less favorable 15 the experience of
Browming, Rice, ef al * who cite 47 cases observed in their si1x years of expen
ence with gold therapy They found that only 23 per cent continued in an 1m
proved state after treatment, 62 per cent showed no appreciable changes, and
15 per cent became worse They also found a high mudence of towic reactions
—as high as 32 per cent Most of these were of munor nature, however
although there were two cases of exfoliating dermatitis and one death Our
expenience with this drug although covering only a small number of cases, has
on the whole been favorable The majonty of cases show an improvement,
consisting 1n the lesseming of pamn, more freedom of motion and, especially, 2
greatly improved general condition and feeling of well bemng

4 Antireticulo cytotoxic serum

Several years ago Bogomoletz of Russta prepared a filtrate from the
reticulo-endothelial system recovered from bone marrow, the spleen, and other
places, which he believed contamed the antitoxic substances of defense agamnst
mfection This serum has recently been used for the treatment of atrophic
arthritis, some observers reporting favorable results ' Up to the present time
there are, however, no statistics on hand on definite end results from the use
of this drug

5 Penaillin and the sulfonanudes

The general opsnion 1s that neither pemicillin nor the sulfopamides have any
eftect on arthntis, although occasionally satisfactory results from mtra
articular use are bemng reported

6 Medicinal use of vitamins

In addition to the use of wvitamns as part of the diet, some of them have
been used n large doses in the medicinal treatment of arthritis Abrams and
Bauer® gave vitamns 1 massive doses to patients i stiges when the patho
logical process was still reversible They admimstered from 50,000 te 1,000,000
USP units of vitamin D and came to the conclusion that these massive doses
produced subjective mmprovement m a2 number of cases, but thev were not
able to obtain any objective results In the same category belong ergosterol
and ertron Activated ergosterol in doses of 100,000 to 600 000 umts was
used by Snyder and Squires * They found no serious toxic manifestations and
observed some improvement n the systerme condittons of the patient con
sisting 1 ncrease of weight and some decrease in the local swelling Ertron,
which 1s activated ergosterol has of late recesved & good deal of public notice,



O\ THE CINIRAL TRIATMINT OF ATROPHIC ARTIHRITIS 39

and sweeping clums hve been made regarding the cffect of this drug How
ever, 1 hte report of the American Medical Associntion expressed the opinion
that these clums were not Justified

Recently, al<o, i 1 study of 180 cses, Magnussen, McLlvinny and Logan™
introduced 1 new drug, the sterowd complex, which s 1 combination of acti
vated and vaponzed ergosterol admmmstered in capsules of 5 mg, which equals
50,000 USP units of sitamin D The maumal daly dose in most cises was
30 mg, equivalent to 300,000 USP units of vitamin D They believe that this
remedy has 1 pallintne effect i many cases of rheumatord arthntis, and
report good results i 32 3 per cent of the cises On the other hand, the report
of Slocumb, * covermg 2 study of 14 patients treated by viosterol in dosages
of 50,000 to 380,000 units, showed that the rehief was only partial, and exacer-
bations occurred even while the patient was still tahing the vitamin He con
cluded that so far s the Insting improvement 1s concerned the drug was useless
Besides, there 1s the danger of hvpercilcermn, 1n their series, Abrams and
Bauer' cite a considerable number of cases who developed calcinosis

7 The pituttary and adrenal hormones

In April, 1949, Hench, Kendnll, Slocumb and Polley™ announced the
use of an adrenal hormone which was called Compound E and later Cortisone,
and of a pitustary hormone (ACTH or adrenocorticotropic hormone) m the
treatment of rheumatoid arthritis

Cortisone had been previously 1solated by Kendall from the adrenal glands
This Compound L or Cortisone had been admimstered to 16 patients which
were severely or moderately affected and in each case a startling improvement
was observed Sumlar chineal results accompamed by various biochemical
effects were obtained by the pitwitary hormone, ACTH Obviously the latter
was functiomng by stimulating the production of the adrenal cortical hormone

It 15 behieved that the action of the hormone on hyaluronidase affects the
cell permeability and that the hyperadrenal state suppresses responses of the
mesenchymal tissue and so interferes with connective tissue reaction and
nhibits the formation of fibroblasts and collagen

The remarhable effect of the drug mamfested itself i a strihing improve
ment of the clinical symptoms There was diminution of stiffness, decrease of
tenderness and pamn on motion, decrease of swelling, return of function
occurring, sometimes within a few hours or a few days There was also a
decrease of the sedimentation rate

There 15 hardly any doubt that this 1s the most sensational remedy against
theumatoid arthnitis and allied conditions yet discovered The subsequent
responses to the discovery which appeared in great rapidity told essentially
thes 1same: story striking and rapid improvement

ocumb, Hench, Polley and Ken
marley or,marLEd Dol 3:]1 o endall then reported 23 patients with very
It had already been observed by Hench and by his associates that the effect
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of the drug was only temporary, that 1s, it disappeared as soon as the drug
was withdrawn or discontinued They felt that 1t was necessary 1bove all
things to establish a certain mamtenance dose 1 order to secure a more lasting
result

In view of the enormous benefit which undoubtedly this powerful remedy
afforded to the patient suffermg from rheumatod arthripis and allied conds
tions, and m view of the enthustastic reception which the drug has recewved
by the entire medical profession, 1t 1s only fair to emphasize that these hor
mones are capable of producing a considerable amount of undesirable effects
which can only be avorded by the greatest vigilance and selection of cases

Hench and his assoctates had already noticed such effects as hrsutism,
the rounding of the face the cessation of menses, heratosis and so forth
More senious effects are negative nitrogen balance, an mereased excretion of
creatn and urc acid, dimnution of the blood potassium with muscular weak
ness, water retention and psvchic changes Of particular importance, however,
m the adwumstration of Cortisone 15 the danger of adrenal eshaustsion Con
sequently 1t is obvious that the admimstration of this drug must be strctly
supervised The drug must be discontinued immediately upon the appearance
of any of these threatemng signs 1f one wants to avord serious consequences  °

So far as the dosage 15 concerned, Hench and hus associates recommended a
parentersc or mtramuscular admmstration of 300 mgm the first day fol-
lowed by 100 mgm daily thereafter In our own practice we apply 300 mgm
mtramuscularly the first day, folloned hy 200 mgm on the second day, and
100 on the third day for a number of days Oral adminstration 15 alse advised
but the dosage required 15 about 30% higher than the parenteric dosage
From our rather small series we can confirm, as a whole, that the strilang
smprovement, which 13 found either subjectively or objectively or both,
occurs often within a few hours or days

However, we also find that there 1s a rapid return of symptoms when the
drug 1 discontinued and in several cases the remedy had to be abandoned
because of the disturbance of the kidney function, or its effect upon the
central nervous system Neither hive we been able to this date to determumne
the mamntenance dose adequate to tnsure a permanent smprovement

No doubt further study will be needed before the drug s firmly established
among the medicinal measures for the control of rheumatoid arthntis

8 Summartzing the value of different medicinal drugs

Summarizing the value of difierent medicinal drugs mn theumatord arthritis,
the conclustons are as follons Sulfur therapy should be rejected, it has no
rationale and no effect The vaccines are losing ther hold, therr effect 1s largely
psychological Fever therapy an the form of foreign protemns, typhed, etc,
shows only transitory results  there are only a few cases of permanent improve
ment Sulfonamudes, as well as pemcilin, have no value whatsoever Gold
salts are most promusing but they are dangerous because of the frequency of
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Lonie renction We favor the use of soluble crystalline salts, that 1s, gold sodium
thiomalate and sodium tlhiosulfite The best means of admimistration 1s intra-
muscularly, starting wath 5 to 10 mg up to 50 mg per weekly dose, to reach
a total of 1000 mg 1n the course of trertment

At the time of this writing Cortrsone and ACTH stll domnate the field of
antitheumatic remedies 1 spite of 1ccumulating reports on undesirable and
even severe side reactions It seems the difficulty lies now more m finding an
effective way of prolonging the effect of the drug by establishing an adequate
mauntenance level

IV THE GENERAL TRCATMENT OF RHEUMATOID
ARTHRITIS BY PHYSICAL REMEDIES

A THL APPLICATION O HEAT

Some forms of heat produce hyperema of the superficial structures and
thereby relieve the deep structures of congestion, particularly the synowvial
membrane, others have a more penctrating effect

1 Thermotherapy

Whether 1t 15 applied 1n the form of radiant heat by heat cabinets, infr1 red
Iight, or 1n the form of contact heat by hydrotherapy, hot baths, wet pachks or
dressing, or bv immersion 1n the so called Hubbard tank, the effect 1s similar
It causes deflection of the hyperemia to the periphery Only 1n the convecttve
heat by diathermy and short waves can a real temperature increase of the deep
tissues be produced, causing a deep hypererma which opens the way for the
recesston of reversible jomnt changes Unfortunately the acutely inflamed joint
tolerates convective deep heat badly, so that often one must be content with
contact or radiant heat, which 1s entirely symptomatic n 1ts effect

2 Fever therapy

It 15 based upon the 1dea that the body temperature can be raised to a point
where 1t 15 bactericidal for the invading orgamism within a few hours For
instance, 1 gonorrhea such a temperature would be 106 to 107 degrees F In
rheumatoid arthnitis, however, this raising of temperature does not seem to
strike the causative orgamism at all, even though some report that from 30
to 60 per cent of the patients were mmproved As this treatment 1s usually
combined with other measures, 1t 15 difficult to evaluate Comroe® stated (1941)
that while the results of fever therapy are excellent mn gonorrheal arthntis
they are poor 1n rheumatoid arthritis The same may be said of fever mtm’
duced by malana We have already discussed the temperature reaction
duced by the introduction of foreign protemn Neither of these seems to “hit
the spot” in the treatment of rheumatord arthritis
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of the drug was only temporary, that 1s, 1t disappeared as soon as the drug
was withdrawn or discontinued They felt that 1t was necessary above all
things to establish a certain mamntenance dose in order to secure a more lasting
result

In view of the enormous benefit which undoubtedly this powerful remedy
afforded to the patient suffering from rheumatoid arthritis and allied condi
tions, and 1n view of the enthusiastic reception which the drug has recetved
by the entire medical profession, 1t 1s only fair to emphasize that these hor
mones are capable of producing a considerable amount of undesirable effects
which can only be avorded by the greatest vigilance and selection of cases

Hench and his associates had already noticed such effects as hirsutism,
the rounding of the face, the cessation of menses, heratosis and so forth
More serious effects are negative mitrogen balance, an increased excretion of
creatin and uric acid, diminution of the blood potassium with muscular weak
ness, water retention and psychic changes Of particular importance, however,
m the admimstration of Cortisone 1s the danger of adrenal exhaustion Con
sequently 1t 15 obvious that the admimstration of this drug must be strictly
supervised The drug must be discontinued 1immediately upon the appearance
of any of these threatening signs 1f one wants to avoid serrous consequences *

So far as the dosage 1s concerned, Hench and his associates recommended a
parenteric or intramuscular administration of 300 mgm the first day fol
lowed by 100 mgm daily thereafter In our own practice we apply 300 mgm
wtramuscularly the first day, followed by 200 mgm on the second day, and
100 on the third day for a number of days Oral admimstration 1s also advised
but the dosage required 1s about 30% higher than the parenteric dosage
From our rather small series we can confirm, as a whole, that the striking
improvement, which 1s found either subjectively or objectively or both,
occurs often within a few hours or days

However, we also find that there 1s a rapid return of symptoms when the
drug 1s discontinued, and in several cases the remedy had to be abandoned
because of the disturbance of the Lidney function, or 1its effect upon the
central nervous system Neither have we been able to this date to determine
the maintenance dose adequate to msure a permanent improvement

No doubt further study will be needed before the drug 1s firmly established
among the medicinal measures for the control of rheumatoid arthritis

8 Summarizing the value of different medicinal drugs

Summarizing the value of different medicinal drugs in rheumatoid arthritis,
the conclusions are as follows Sulfur therapy should be rejected, 1t has no
rationale and no effect The vaccines are losing ther hold, therr effect 1s largely
psychological Fever therapy i the form of foreign protewns, typhoid, etc,
shows only transitory results, there are only a few cases of permanent improve
ment Sulfonamides, as well as pemicillin have no value whatsoever Gold
salts are most promising, but they are dangerous because of the frequency of
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methods of applying heat to produce hyperenma More often than not, the
effect 15 temporary, but 1t should be mentioned that in other types of arthntis,
for instance n the ankvlosing arthritis of the spine and in certun cases of
hypertrophic arthritis,  r1v treatment shows some remarhable results
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3 Heliotherapy

One can speak only of the general effect of this modality Sunlight relaxes
the muscle spasm and, combined with a good appropriate diet, 1s an excellent
tonic for the general condition, but 1t has no specific effect on arthntics

B THE SPAS

Mineral springs and other watering places have always held an important
place i the minds of the public The best one can say for them in regard
to arthntis 1s that they afford the patient the required rest, relieve him from
probably troublesome surroundings, and compel him to lead a comfortable and
regular hfe 1n which proper diet, outdoor exercise and fresh air can be ad
munistered without interference Because 1n most of these resorts, facilittes
are at hand for proper physiotherapy, the systemic trextment 15 supplemented
bv local application which, of course, 1s of benefit for the local control of the
disease So far as the ments of the springs themselves are concerned, the water
1s often laxative and ards mn the general ehimination, even 1f 1t does not have
any spectfic virtue 1 the control of arthnitis The greatest value of these
springs lies 1n the purgative action of the mineral waters, as well as the apph
cation of heat n the form of baths, packs, mud baths or fango The latter1s 2
mud containing water, organic, and norganic matter such as calcium, sulfur,
silica, 1iron and magnesium Its effect 1s a dilatation of the blood vessels which
agamn causes more rapid absorption of the joint effustons and relief of pain

V THE X RAY TREATMENT IN ATROPHIC ARTHRITIS

The principal exponent of the application of x ray to arthritis was Kahl
meter' (1932), who reported 180 cases of rheumatoid arthritis, of which 60
per cent were marhedly improved The good results consisted in disappearance
of paimn, better mobility, and disappearance of capsular thickening In 1937
he was able to report over 4,000 cases of all kinds, which he treated by < ray
over a period of 10 years A few years later T B Weinberg ° reported 161
cases comprising bursitis, arthritis and spondyhitis, of which 82 were cured
and 75 were improved Further reports were made by Borak and Taylor*
These authors claimed beneficial results in a smaller series of cases of rheuma
toid arthntis in which gold and physiotherapy had failed They used dosages
of 800 to 1600 R admimstered 1n three weehs’ periods The beneficial effects
were decrease of pain and increase of motion

Results of our expertence mn 45 cases treated between 1942 and 1945°
showed that 70 per cent of the cases of atrophic arthritis recelved some relief
from pain but 1n only 15 per cent of the total did the relief persist

1t 1s dfficult to account for the effect of x ray on arthritics, except on the
ground that 1t produces a local hyperemia which facilitates absorption and
other changes reversible in nature If acute symptoms are present, such as
swelling and restricted motion due to pamnfulness of the perarticular struc
tures then the x ray treatment will have some effect, the same as other
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A IHI PRINCIPIL OF RLST

In the 1cute stages the function of the joint must be suspended If it 1s 7
weight bearing jomnt, it must be relieved of this function, the joint must be
placed in nudposition, i wlich the synovial limng 1s under least tension

Positions of clection lor the hnee joint st 15 semflevion, for the ankle
jomnt, a right angle position 1s normnl, 1voiding equinus contricture, for the
hip jomt, 1 position of shght flevion and neutral rotation, for the shoulder
jomnt, 1 positien of slight abduction, for the elbow joint, a position of 70 to 80
degrees flevion, midway between pronition and supmation, for the wrnst
jomt, a position of 10 degrees dorsal extension with shght flexion in the meta
carpophalangeal and mterphalangeal joints Immobihization of the jomnts in
this position 1s usually carried out by splints or bandages, hrdly ever by
plaster

How long 15 the immobilization to be continued® In arthritics 1t should not
evtend beyand the panful peried It should be abandoned defimitely when
swelling and pain have subsided enough so that the patient himself can carry
out active movement During the acute stages, sphnts should be removed
temporanly to permut phvsiotherapeutic measures to be applied

B LOCAL PHYSIOTHERAPY FOR CONTROL OF
PAIN AND SWELLING

1 Local applicatton of heat

Heat 15 used n various forms As radiant heat from an inira red lamp, as
contact heat 1n form of hot towels or packs, as penetrating heat by diathermy
or short wave radiation The choice of the modality depends, naturally, upon
the status of the joint Very sensitrve jomnts will not tolerate penetrating heat
such as 1s furnished by diathermy or short wave radiation When the joint
becomes tolerant to any Lind of heat, that form which provides the most
superficial hyperema 15 best to control pamn The application should be made
once or twice daily, the sphnts can be removed for the purpose, and the joint
placed 1n a comfortable position

2 Local hyperemia for control of pain and swelling

In the description of the general treatment, 1t was mentioned that vasodila
tory drugs Ithe histamine and mecholyl are used to produce a general dilata
tion of the blood vessels Attempts have also been made to provide for
increased peripheral crrculation m a more local sense by operative means
Adson and Rowntree! recommended sympathetic ganglonectomy to brin
about ncreased circulation 1 the affected jomts The first report of Ads s
mcluded five favorable cases It was later substantiated by J A Moore® T?\n
effect of the operation 1, of course, entirely circulatory, but there 15 a ’
provement 1n the function of the jomnt masmuch as pe’m\ and swell -
reduced A later report (A Voung'') describes six cases treated by ?ygrn;;e



Lecture 11T

ON THE ORTHOPEDIC TREATMENT OF
ATROPHIC ARTHRITIS

OVER one’s efforts to restore the patient’s resistance and to elevate his
natural immumty, one should not lose sight of the requrements of the local
situation That this happens only too often 1s manifested by the multitude of
deformities and contractures permutted to develop beyond the point where
preventive or corrective measures would be of avail Transttory or reverstble
changes can be handled by such restorative methods as will facihtate absorp-
tion of infiltrates or exudates in the early stage of the disease Permanent
changes, on the other hand, require reconstructtve methods which are at best
only substitutes for natural function

The 1mplication 1s that the surgeon must have a clear conception of the
pathological bachground so as to be able to distinguish symptoms which are
based on reversible changes from those which are due to irreversible ones
The best results naturally are obtamned by conservative methods They do
not terfere with the anatomy and physiology of the diseased jomts, however,
thewr usefulness ends when permanent pathological changes appear

In general terms, the objectives of the local treatment can be formulated
as follows

1 The control of swelling and pam
The prevention and treatment of muscular atrophy and jomt instability
Prevention and treatment of contractures
The restoration of wetght bearing tolerance
The restoration of stability of the affected joints
The correction of fixed deformities in ankylosed joints

7 The restoration of mobility of the jomts

One must expect a Iinmt to conservative treatment m respect to each of
these objectives Nevertheless, we hnow from experience that the possibilities
for conservative treatment are much greater than they are generally given
credit for At any rate, the time for 1t 1s the pertod of reversible joint changes
As the disease becomes more chronic and the changes more defimte, conserva-
tive treatment gradually recedes into the background

[ BRI SRR TN VY

I THE CONTROL OF PAIN AND SWELLING BY
LOCAL TREATMENT

Sedatives and anodynes which are given to the patient n the earhest stages
are to be considered as stopgaps only Control of pam should be achieved by

local means
44
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trol Weight bearing tolerance pliys 1 most tmportant role m the entire scheme
of treatment Obviously, during the most acute stage the patient 1s bedfast,
but 1s soon s that stage has passed recumbencey should not be prolonged The
upright position must be assumed s soon 1s possible, ind the patient should
be helped 1nd encouraged to leave the bed

Should braces be applied for the support of weight bearing articuiations?
As a temporary measure, they are fully justified, but they should remain only
unti! the muscles hive become strong enough to withstand static and weight-
beanng stresses When the patient leaves the bed the progeam for the lower
extremities mcludes the wearing of supportive braces with free knee jont and
ankle joint, to mihke 1ctive motion possible in these jonts At the same time the
arches of the foot must be protected, because the foot muscles are so laching
In tone that temporary support by insoles and shoe corrections becomes neces
sary During 1l this time, massage and exercises and other modalities of physi
cal therapy must be apphied systematically The resumption of the function of
the upper extremity 1s imtiated at the earhiest possible moment by massage and
actine motion This 1s followed by occupational theripy, to develop directed
and independent motion 1n all articulations, particularly the wrist and fingers

III THE PREVENTION AND TREATMENT OF
CONTRACTURES IN ATROPHIC ARTHRITIS

A GENERAL CONSIDERATIONS

The contractures of the earher stages of arthritis are the result of reflex
spasm Because of thetr spastic nature, they are eminently amenable to
mechanical correction During this early period, positional contractures develop
m the lower extremuty, particularly in the ankle joint, due to the relative
weakness of the extensors The prevention of the contracture 1s a matter of
positioning when the patient 1s 1 bed and proper splinting when he 15 ambula-
tory

In the later stages of the disease, these contracture positions lead to
structural shortening of the muscles with defimte histological changes The
result 1s that muscles become fixed and no longer yield to passive stretching
At this stage operative methods become necessary for correction These
operative procedures have the disadvantage that they nterfere with the normal
function of the muscles by wealening therr contractile strength It 15 therefore
of prime importance to prevent contracture, or at least to recognize 1ts
de\{elopment in the earliest stages

n the upper extremity two types of contractures ar
the clawhand and the pill roller hand A tendency to eltiegr:;,;iel::;’nns:l :333:,:
ognized very early by a certamn nigidity of the muscles and by the resistance of
the jomnts to passive motion The elbow Joint contractures occur 1n position of
ilie‘non and pronation the shoulder jomt contractures, adducn};n Innt}(l’e
ower extremities, we must expect flexion contractures of the hip and Lnee,-



46 ORTHOPEDIC DIAGNOSIS AND INDICATIONS

thectomy of the 2nd to 4th lumbar ganglon, with resulting improvement n
motion and loss of pain There 1s a good rationale behind this treatment
It 1s a fact that the increased hyperemin which extends through the entire
length of the himb and mvolves the joints as well as the other soft tissues 1s
favorable for the absorption and gradual disappearance of reversible exudates
or mfiltrations The patient experiences a definite feeling of well being From
the reports mentioned above, the immediate results of this sympathectomy
were certainly encouraging If the method has not met with more general
acceptance, either for the control of pain or of swelling, 1t 15 because 1t 15 transy
tory i 1ts effect After the vasodilatation has receded, which happens some
times within a few days, the pain and swelling recur, but the immediate
effect of the method is proof that local treatment, especially the application
of heat with 1ts resulting hyperemia, 1s quite capable of suppressing pan and
controlling swelling 1n the earler stages of the disease

II THE PREVENTION AND TREATMENT OF MUSCULAR
ATROPHY IN ARTHRITIS

Muscular atrophy proceeds rapidly n the acute stage, with the result that
all the weight beanng joints become unstable But this mstability 1s only partly
due to the shrinkage of the muscles It 15 also produced by the stran to which
the remforcing hgaments are subjected from the persistent effusion and disten
tion of the jomt

A MASSAGE

The hest protection agamst mstability 1s the muscle tone For this reason,
early massage of the arthritic muscles 15 mdispensable How soon should mas
sage be mstituted? If we combine it with hot packs or radiation, 1t can be
carried out very early, at least in the form of gentle fniction 1t 15 also helptul
at this stage to use faradization of adequate intensity to heep the muscles 1n
contraction the electrodes are apphed to Erb’s pomnts

B ACTIVE EXERCISES

Exercises should be started early, 1t 15 best to proceed on a defimte plan
gving spectal consideration to those muscles which are most essential for
stabilization of the jomt and for maimntenance of the upright position For the
ankle yoint, this would be the triceps surae, tor the knet joint, the quadriceps,
and for the hip jont, the gluteals

C RESUMPTION OF STATIC FUNCTION

In the interest of proper muscle development and avoidance of muscle
atrophy, 1t 15 essential that static function should be resumed as early as pos
sible There are several reasons why arthritics should get out of bed as soon as
possible, but the most mmportant 1s to combat rapidly progressing muscular
atrophy and relaxation In order to do that, however, pain must be under con
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trol Waight bearng tolerance play s & most important role in the entire scheme
of tretment. Obsiously, during the most 1cute stage the patient 15 bedfast,
but 1s soon 1s that stage has pissed recumbency should not be prolonged The
upnight postion must be assumed 15 soon s possible, nd the patient should
be helped nd encourtged to lewve the bed

Should braces b apphed for the support of seight benng Articulations?
As a temporiry measure, they are fully justfied, but they should remun only
untt! the muscles have become strong enough to withstand static and weight
bearing stresses W hen the pitient leaves the bed the program for the lower
estremities includes the wetrmg of supportive braces with free knee joint nd
ankle jomnt, to make active motion possible in these jomnts At the syme time the
arches of the foot must be protected, beeause the foot muscles are so laching
1n tone that temporary support by msoles and shoe corrections becomes neces-
sary Durning all this time, m1ssage 1nd exercises 1nd other modalities of physi-
cal therapy must be 1pphied systematically The resumption of the function of
the upper extremty 15 imuiated qt the earhest possible moment by mass1ge and
active motion ‘This 15 followed by occupational therapy, to develop directed
and idependent motion 1n All articulations, particultrly the wrist and fingers

111 THE PREVENTION AND TREATMENT OF
CONTRACTURES IN ATROPHIC ARTHRITIS

A GIENERAL CONSIDERATIONS

The contractures of the earher stages of arthritts are the result of reflex
spasm Because of their spastic nature, they 1re emnently amenable to
mechanical correction During this erly period, posstional contractures develop
m the lower extremity, particulrly m the ankle joint, due to the relatie
weakness of the extensors The prevention of the contracture 1s a matter of
:;)Sltmmng when the patient 1s in bed and proper splinting when he 15 ambula

ry

In the later stages of the disease, these contracture positions lead to
structural shorteming of the muscles with definite histological changes The
result 1s that muscles become fixed and no longer yield to passive stretching
At this stage operative methods become necessary for correction These
operati e procedures have the disadvantage that they interfere with the normal
i)l;na:-?r::f]:e n:uscles by weahening their contractile strength Tt 1s therefore
devzlopmem F;){hin::r]:;t;:::;::t contracture, or at least to recogmize 1ts
th:“d:“fh“:ge" ;‘(t;emlty two types of contractures are prevalent, namely,

" and and the pill roller hand A tendency to either type can be rec-
SE:‘JZ:‘ m‘f::g’ ezi)l’vl;y a certain rigidity of the muscles and by the resistance of
o ;Dnaho:mttl}l:: S'}Il‘he] glbow Joint contractures occur n position of
lower extremtres, we must e‘(;\:cte;] :2:::‘ i(:):i:ctures, mn adduction In the

ctures of the hip and knee,-
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and equinus contracture of the ankle joint Added to this 15 the valgus de
formuty of the foot as the patient becomes ambulatory

Because the conservative treatment of contractures by mechanical stretching
1s far superior to operative methods, 1t 15 most essential to realize to what
extent conservative meisures can be employed As a general rule one may as
sume that the limut of conservative treatment 15 reached as soon as signs of
disalignments of the joint appear in form of subluxations In contractures of
long standing, not only are muscles shortened, but the capsule and igamentous
structures likewise tahe part in the shrinkage The latter offer insuperable
obstacles to mechanical correction It 1s at this point that operative methods
such as tenotomy, capsulotomy, tendon lengthening, capsular stripping, oste
otomy or jomnt resection must be resorted to

B SPECIAL ORTHOPEDIC MEASURES FOR CORRECTION OF
CONTRACTURES OF THE LOWER EXTREMITIES

1 The ankle and foot
a EqQuiNus aND EquiNovaLGus CONTRACTURES

The most common deformities are the equinus and equinovalgus contrac
tures The equinus often develops during bed rest, the valgus deformity, mostly
when the patient becomes ambulatory The equinus 1s frequently accompanied
by retraction of the toes, a clawfoot develops because the extensor tendons are
under tension and the weakened flexor tendons of the toes are no longer able
to hold their balance against them

Case JB (Male) #M 13621

Age 63 years Adm September 21, 1936

A case of atrophic arthritis of the left knee and ankle with contractures These
started after the patient had been bedfast for six months When he became am
bulatory the knee was 1n good position, but the left foot was 1n equinus contracture
and could not be corrected by manipulation

In the early stages this deformity can be corrected by sphnts, and later by
mampulation, under anesthesia 1f
necessary It should then be fol-
lowed by application of a plaster
cast to hold the foot in neutral
postion and at a right angle In
other cases the correction can be
accomphshed gradually by a turn
buckle arrangement or by elastic
traction (Fig 23) Whether 1t 15
obtained by manipulation, elastic
traction, or a turnbuchle arrange
ment or cast, the position of correc
tion must be mamtained for at least
three or four weeks Physiotherapy

Fic 73 Turobuckle arrangement for correction
of equinus
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must then be wstituted to develop, by passive mampulition, heat, and
exercises, the active nd passive mobility of the joints and to enhance the
development of the musculiture In some instances it becomes necesstry to
protect the joints by braces for some time after the pitient has resumed
standing 1nd wallng

On the other hand, when 1 muscle 1s nlready structurally shortened and
there 1s retraction and shninhage of the capsular apparatus, conservative meth
ods no longer suffice Here operative procedures are necessary Itis by no means
always suficient to lengthen the shortened heel cord More often than not,
a shrinkage of the capsule which occurs concurrently with the retraction of the
tendo achillis will require 1n extensine resection of the posterior cipsular
structures

b Crawroor DEFORMITY

In carlier stages, this deformitv also responds to manipulation, followed by
a corrective cast 1n which the toes are held firmly downward in volar flevion
This cast also remains for a period of three or four weehs, after which mobility
15 mantained by physiotherapeutic measures In the most severe cases where
the basal phalinges are actually overriding the nechs of the metatarsals, one
may have to resect the metatarsal heads according to the procedure introduced
by Hoffman Turthermore, 1n the later stages of the arthntic clawioot a fixed
hammer toe deformity develops Associated with the so called “clawing” m
the metatarsophalangeal jont, this fixed hammer-toe deformuty requires

operative measures which consist of resection of the proximal mterphalangeal
Jont

2 The knee joint
a CoNSERVATIVE TREATMENT

The arthritic knee joint contracts m position of flexton and outward rotation
In the beginning, this contracture can be prevented by posittonmg or by
splinting It 1s essential, however, that this position be mamtained only
temporarily, that 1s, until the patient 15 over the most panful stage of the
disease At the earliest moment posstble, even when the patient 1s still m bed,
a systematic regime of developing muscle tone should be instituted by massage
of the quadriceps and other muscles of the legs, by muscle setting exercises, and
other types of active motion '

Traction devices 1f the knee joint persists 1n assumung a contracture post
tion due to spasticity of the hamstring muscles, the best measure to overcome this
15 to apply traction during the recumbent period The traction must work mn
the direction of the leg and not of the thigh, 1f the traction operates i the
direction of the thigh and not the leg, the result 1s a rotatory effect which ends
mn posterior subluxation of the leg upon the thigh, especially if the ligam
ous apparatus 1s considerably relaxed (Figs 24 and 25) sament-

As soon as the condition of the lomnt permuts active exercises, they should



50 ORTHOPEDIC DIAGNOSI> AND INDICATIONS

Fic 24 Russell traction arran.ed for the knee

<~
Fic 25 Result of traction in straightening ar
thntic contracture of the knee Case D A

be carried out, while the patient 1s still m bed A simple mechamcal device
carrying weights can be used for resistive active exercises

Turnbuckle casts This 1s a very efficient device for the correction of the
more resistant flexion contracture of the knee jomnt The application requires
pamstahing techmque and a great deal of patience and perseverence, but 1t
15 surpnising how much can be accomphshed by judicious applcation of a
turnbuckle cast on a patient who has the necessary determination (Figs 26
and 27)

The success of the method depends very much upon the manner m which
the cast 1s applied It 1s an angulated long leg cast which 1s hinged at the Lknee
joint, the hinges must be placed exactly in the proper anatomucal position
The cast 1s then cut out on the underside, leaving only a small anterior bridge
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Fic 76 The turnbuckle cast for straightening the contracted knee

Extension 1s then carried out by means of tdrnbuchles with hinges applied at
both sides of the cast, or by means of elastic bands or rubber tubes applhed
m front over two angulated 1rons We- find that 1t 1s not alw1ys necessary nor
1 1t feasible to carry out the correction until full extension 1s obtained Most
of the tume 1t 15 sufficient to approach the strught position, and the yemamnder
of the deformuty can be overcome by simple operative means It 1s not un-
usual to find that half a year or more 15 required before this pomt 1s reached

After the turnbuckle cast 1s removed, the hnee still must be protected by a
brace agamnst recurrence of the contracture J Kulowsky® in a review of 44
cases of flexion contracture of the knee treated by the turnbuchle method in
our chime, found the average duration of contracture to be 3 47 years, and
the average amount of contracture, 40 degrees Complete correction by turn

buckle treatment was obtained n 36 cases, in an average treatment time of

20 days> This short period of correction apphes, of course, only to the acute
and subacute cases

b QeerATive METHODS $OR CORRECTION OF CONTRACTURED
KNEES IN ATROPHIC ARTHRITIS

The only criterion to wndicate that the resistance of the contracted tissue 1s
greater than the stability of the joint itself 15 the appearance of a subluxation
of the tibia on the femur under continued mechamical correction From that
pomt on, operative measures must be carned out The proper sequence 1S to
attach the structures farthest irom the Jomt and then to proceed to those mn
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the immediate vicinity, that 1s, the tendons and muscles should be lengthened or
tenotormized first, then one proceeds to release the deeper structures, such as
the capsular apparatus If, after that complete correction 1s stopped by the
resistance of the nerves and vessels, direct operative correction 1s at an end,
for the remainder of the deformity one must resort to the pseudo correction by
supracondylar osteotomy

Fi16 7/ Extreme arthntic flevion contracture corrected by turnbuckle
cast and hamstning tenotomies Case E G (female) #61 939 49 years
August 1947 Patient had been bedfast for 11 years Knees m acute
fleon and heels touching buttocks Correction by 10 months of turn
buckle casts followed by 4 Was discharged walking

a) Before b) After treatment

The hamstring tenotomy The tendons can be lengthened or tenotomized
by either a median mcision which runs through the middle of the poplteal
space or by two separate ncisions, one medial and one lateral In the latter
case the mcswon for the biceps 15 made directly over this tendon, and that
for the inner hamstring 1s made over the projecting tendon of the semn
tendimosus



O\ THE ORTHOPI DIC TRLATMI'NT OF ATROPHIC ARTHRITIS 53

The posterior capsulotomy Here the operative plin is the stripping of the
proximl nsertion of the jont capsule from the posterior surface of the femur
Ve use the techmgue of P ) Wiison ™ The capsule 1s reached by two in
cisions, one on the outer side, extending from the middle of the lateral aspect
of the femur just above the condyles to the head of the fibul, and one of the
same length on the mner side, from above the 1dductor tubercle on the medtal
side downward shghtly below the joint line At the outer side, the ihotibnal band
1s sectioned and the biceps 1s split, then the lateral portion of the capsule of
the knee jomt 1s uncovered ind stripped down from the back of the femur
A simular procedure 15 used long the muner side

Osteotomy After all the soft tissue obstacles have been overcome by
tenotomy of the hamstrings and by the stripping of the capsule, one may find
that the pophteal vessels and nerves become tight on further attempt to
straighten the hnee This sets a halt to the direct correction of the defornuty
It 15 then possible to get further correction by a supracondylar osteotomy
which produces a counter Link above the Lnee joint, offsetting the remaining
degree of knee jomt contracture Even then, one must be careful that the
correction does not place undue tension upon the neurovascular structures

Case EM (Iemale) 41 11166

Age 44 years Adm August 30, 1941

History of arthritis for eight years and mability to walk for two years On admis

sion the arthntis was quiescent, but the left knee was contracted at 110 degrees,
the right hnee was fixed at 90 degrees

The treatment of the hnees was by turnbuchle casts which straightened the right
knee from 90 to 135 degrees, and the left from 110 to 140 degrees To obtain
complete correction a supracondylar osteotomy was performed on the left hnee
five months later The same procedure was then repeated on the right hnee m
May, 1942 When seen last, 1 July, 1944, she was able to walk without crutches

3 Correction of hip jont contractures in atrophic arthritis
a CONSERVATIVE

The contractures of the hip joint are much more resistant to mechanical
correction than those of the knee, because the umarticular flexors of this 1omt
undergo structural shorteming much sooner If the contracture 1s to be corrected
by traction, 1t 1s necessary to 1mmohlize the lumbar spine by a plaster spica
including the pelvis and the opposite thigh ’

b Operarive

Up to a certain degree, the contracture yields to mechanical stretching by
traction or by corrective casts On the whole, however, one will find that
more severe hip contractures fail to yield to conservative means Then the
question arises whether releasing the contracted muscles from their pomnt of
insertion 15 adequate for correction The operation of Soutter'® and 1ts later
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modification by Camphell® are based on this prmciple The muscles whnch must
be released are the sartorius, the tensor fasciae latae, the rectus femans, the
hopsoas, and the anterior portions of the gluteus medsus and nummus Stll,
except n moderite contractures, the operattve result is only partial, the
more severe flexion contracture requires the osteotomy of the femur at the
subtroch tnteric level Following the osteotomy the hip must be mmmobihzed
m a hip spica 1n corrected position for at least two or three months

One may ash why the osteotomy should not be done first, without previous
procedures on the soft parts We believe that 1t 1s a good plan to accept the
osteotomy das the principal and, i manv instances, the only operation It
certainly sumphfies the problem The stripping is a rather extensive operation
and 1s Iikely to lead to recurrences because of massive scar formation Besides,
it 1s not free from danger, since the attempt to extend the hip joint forces the
pelvis mto sharp inchnation so long as the jomnt shows any resistance to
extension This danger 15 avorded by the subtrochanteric osteatomy

If the hip 15 ankylosed the best position would be from 15 to 25 degrees of
flexion, varying with the patient’s occupation, but one must first be sure that
the lumbar spie has enough mobihitv to compensate for this degree of flexion
If the lumbar spine 1s movable, then the flexion contracture may be corrected
fully, but 1f the mobility of the spine 1s restrcted by arthritic changes the
positron must be so caleulated that 1t can be maintamed m standing as well s
in sitting without compensatory movement of the lumbar spime In this case,
the position of 15 to 25 degrees flesion 1s best

C CORRECTION OF CONTRACTURES OF THE UPPER
EXTREMITIES IN ATROPHIC ARTHRITIS

1 Contractures of fingers and metacarpals

This 15, without doubt the most neglected situation i the entire field of
arthritic deformities Too many hapelessty deformed and distorted hands are
carnied around by the unfortunate patients, a ning reproach to the surgeon
who has heen neglectful in preventing the deforrmty or in administermg proper
treatment

We have mentioned the two prmcipal types of deformuty of the hands and
fingers They are 1 The clawband in which the metacarpophalangeal jomts
are hyperextended and the interphalangeal jomnts are flexed 2 The so called
pill roller hand wm which the metacarpophalangeal jomnts are flexed and the
mterphalangeal jonts are extended

The reason why one deformitv appears in ane case and 1 different deformity
i another 1 not clear It depends greatly upon the primary deformity of the
wrist Should the wrist go to acute flevion contracture, 1t 15 more hikely that
an extension contracture of the metacarpophalangeal jomts and a flexion con
tracture of the wmterphalangeal jonts will develop Thiy happens because the
extensors of the fingers are under strong tension The result 1s a hyperextension
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in the metacarpophalangeal jomts, which m turn puts the finger flexors under
tension and causes the interphalangenl joints to assume 1 flevion contracture

On the other hand, m cases m which a flesion contracture develops n the
metacarpophalingenl joints, the muscle balance 1s overthrown by the spastic
condition of the mtrinste muscles of the hand, the effect of which 1s flexion
the metacarpophalangeal and extension in the interphalangeal joints

a CONSERVATIVE TREATMENT OF ARTHRITIC CONTRACTURES
oF THE HAND AND TINGERS

One should be able to recogmze at an early stage which type of deformity
the arthritic hand will have a tendency to assume In most cases of metacarpo
phalangeal extension contracture,
conservative treitment, 1f nstituted
early enough, 1s sufficient, certamnly
as long 1s no actual subluxation of
the basal phalanges upon the meta-
carpals exists, as 15 the case in the
later stages However, shrinhage of
the posterior capsular apparatus of
the metacarpophalangeal joints oc
curs rather soon, and 1f conservative
treatment 15 not nstituted promptly
and persistently 1t may cause con
siderable difficulty Because of the
eminently spastic nature of these
contractures mn the early stages, we Fic 28 Adjustable splint to overcome fleuion con
can expect them to respond to con tracture of wnst with attachment for extension
sistent mechanical treatment We iz::i:z:i: ?ff :‘;::;:ah“gm yount and adduction
prefer the adjustable sphint 1n which
traction 1s applied by elastic pull (Fig 28)

There are certain mechamical principles to be observed in the use of sphints
Furst, each splint should accomplish one thing only A sphint which 1s applied
to overcome flewion contracture in the metacarpophalangeal jonts must have
a basic portion which conssts of a4 cochup splnt to which a banjo ring 1s
attached From tlus banjo ring elastic traction 15 applied by means of loops
which are shipped over the basal phalanges The second mechanical principle
1s that the correcting force must apply at right angles to the axis of the
pertpheral portion of the contracted joint, not 1n line with 1its axis To provide
stability to the corrective force, the metacarpal must be securely immobilized
by a bridge resting under the metacarpal nechs It 1s then possible for the
elastic traction to act upon the basal phalanges m the proper direcion Agam,
if one attempts to correct a flexton contracture 1n the mterphalangeal jomnt, 1t
15 the basal phalanx which must be stabihized, and the traction must be apphied
at a nght angle to the midphalanx In the flexion contracture of the metacarpo
phalangeal yoints, as seen i the pill roller hand, traction 15 applied to the basal
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phalanges at a nght angle and 1s directed dorsally (Fig 29) In extension
contracture of the interphalangeal jont which occurs in combination with
flexion contracture of the metacarpophalangeal joint mn the pill roller hand
type of contracture, the problem becomes more difficult The mechanical
principle of correction 1s the same, namely, the traction 1s applied at a rght
angle to the dstal portion of the jomnt, while the proximal portion 1s held
immobilized by a cockup splint provided with a banjo arrangement Here 1t
1s somewhat more difficult to secure
immobilization of the basal pha
langes It 1s obvious that m this case
the force applied at a right angle
upon the mdphalanges must be
directed downward, 1in opposite direc
tion to that applied for correction of
the flexion deformuty

Another rule 1s that immobiliza
tion of finger joints should never be
contmuous Alternation of splints 1s
Fic 29 Banjo type splint to overcome flexton con mmportant as finger jomnts become

tracture i metacarpophalangeal jonts stiff 1f they are held mn one posttion

For this reason we apply splints only for certam hours during the day and
make sure that mobihzing procedures are applied during the ntervals It
must be realized that the wearing of the sphnt 1s only an episode mn the
treatment of the contracture It 1s absolutely necessary that systematic active
and passive motion be carried out constantly during the treatment

If contractures no longer yield to elastic traction, 1s forcible manipulation
permissible? As a general rule, we should warn against so called forcible
mamnipulation because it means ntra articular hemorrhage and effusion, and
subsequent capsular shrinhage Passive stretching should never be carred to
the pomt of tendmous or capsular tears It must always be gentle, and one must
be sure that the elastic “give” of the connective tissue structures 1s not
exhausted

b OpErRaTIVE METHODS FOR CORRECTION OF FINGER CONTRACTURES

The most conservative of these interferences 1s the capsulotomy of the
metacarpophalangeal joint In extension contractures 1t 1s the posterior capsular
apparatus which 1s m the state of shrinkage, and 1n the flexion contracture, the
antertor This procedure does not sertously interfere with the function One will
find that correction of the flexion contracture 15 much more difficult The col
lateral ligaments of the metacarpophalangeal joints are slack in extension, but
they are tight 1n flexion due to their extensive attachment to the sides of the
heads of the metacarpals Dorsally there are no particular reinforcements of
the capsular apparatus of the metacarpophalangeal jomnt, because the dorsal
extenstons of the extensor muscles effectively serve this purpose But 1t 1s an

}
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teriorly where the capsular apparatus 1s heawily reinforced by fibrocartilaginous
plates, the so called volar accessory ligament Consequently, the correction of
the defornuty by capsulotomy 1s easier 1n the extension than m the flexion
contracture of the meticarpophalangeal joint

Should one lengthen a contracted estensor or flevor tendon? Such a procedure
must be considered carefully Any tendon lengtheming invariably weahens the
muscle strength because 1t destroys the natural proportion between tendon
length and length of the muscle belly Besides, such a procedure of lengthening
of contracted flexor tendons would be unthinkable within the territory of the
fingers themselves If any lengthemng 1s to be performed, 1t must be either
1n the palm or at the wrist Before 1t 1s undertahen one must be sure that there
are no other obstacles to the estension of the mterphalangeal jont If one
finds that the flexion contracture i the interphalangeal joint becomes less as
the metacarpophalangeal joint 1s brought forcibly into a flexion position, 1t 1s an
indrcation that the gliding of the tendons 1n these joints 1s unimpaired Other
wise we may be sure that other obstacles exst, particularly capsular shrinkage
or even intrathecal adhesions [inally, there are extreme cases of clawhand
deformity 1n arthritis where the basal phalanges are strongly over riding the
nechs of the metacarpals In extreme cases we have resorted to resection of
the metacarpal heads n order to save some function of the hand, an operation
stmular to that which 15 performed 1n the extreme clawfoot condition, the so
called Hoffman’s operation

2 Wrist joint contractures

a CoNSERVATIVE TREATMENT

The flexion contracture of the wrist 1s more frequent mn arthritis than i any
other condition In earher stiges a great deal can be accomplished by proper
splinting and daily treatment with heat, passive motion, and massage Between
treatments, the hand must be held in position by a cockup splint

b OPERATIVE TREATMENT

If the contracture persists and the muscles have undergone structural
shortenung, we will find that the flexors of the wrist proper, namely, the flexor
carpr radialis and ulnarns, form the principal obstacles They are practically
uniarticular muscles and therefore undergo structural shortening more easily
than do the pluriarticular finger flexors These flexors may be lengthened be
cause the disadvantage of weakeming the muscle force by lengthemng the
tendon 15 outweighed by the advantage of gving the wrist the functionally
better position of extension However, before such an operation 1s performed
on these muscles, one must be sure that the fingers can be straightened out
the mterphalangeal joints, so that when the wrist 15 returned to normal position
the full benefit of the operation can be obtamned
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3 Elbow joint contractures

a CONSERVATIVE TREATMENT

Contractures of the elbow jont are usually in fleion In the early stages
sphnting and careful passive stretching will give results, all hinds of devices
may be used for this purpose, for
mstance, turnbuchkle braces or elastic
traction (g 30)

The extension contractures of the
elbow are less frequent, but they are
much more difficult to handle Pre
vention of this contracture 1s so
much more imperative, as an elbow
ankylosed in extension renders the
extremity practically useless

b OpErRATIVE TREATMENT
Fic 30 Turnbuckle brace for flevion Rarely are operative methods ap
contracture of elbow plied for correction of these contrac
tures The only procedure which we have carried out 1n selected cases was
lengthening or tenotomy of the biceps or brachialis anticus muscle

4 Contractures of the shoulder jomt

The usual contractures are in inward rotation and adduction Passive
stretching and position 1s sufficient 1n the earhiest stages Difficulties arise when
there 1s capsulr shrinkage together with structural shorteming of the con
tracted muscles We warn against brisk manipulation of the shoulder jomnt
In cases of capsular shrinkage, as it almost certainly leads to mjury of the
musculotendinous cuff and may occasionally even produce fractures of the nech
of the humerus

IV THE RESTORATION OF WEIGHT BEARING TOLERANCE
IN THE ARTHRITIC JOINT
This 1s the fourth objective of the local treatment of arthritis Weight bear
g tolerance does not develop easily in the large joints of the lower extremity
First, 1t 1s the activity of the arthritic process itself which makes weight
bearing pressure intolerable Then, secondary deformities develop in the course
of arthritis which render weight bearing and walking mechamecally difficult
As a general rule, weight bearing should not be forced upon the patient as long
as his jomnts are not fully tolerant to 1t It 1s essential that deformities and
contractures be corrected before any kind of weight bearing 15 undertahen

A THE ANKLE AND TARSAL JOINTS

The prerequisite for weight bearing tolerance 1s the correction of any de
formity The anhle joint and the tarsus must be hept immobilized n corrected
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position untit both spontineous pun nd sw elling hive disappeared completely
Weight bearing ts then mstituted graduilly, mnd the patient 1s Lept on crutches
until full tolernce 1s restored Support of the ankle by - leather insole, 1 leather
anhlet, braces, or 17T strap wron will be necessary for 1 ime

B THL KNEL JOINT

We find that the knee joint rebels 1gunst weight bearing more than any other
articulation 1n the lower extremity There are several reisons for this In the
first place, the shrinkage of the extensor muscles of the hnee 1s so rapid that
the jomnt loses 2 great deal of its natural stabiity In the second place, the
changes within the jount itself, particularly the synovial hypertrophy and the
enlargement of the fat pads, cause internal impingements The patient avords
full extension of the knee, and walks with his knee shghtly flexed

1 Conservative measures to obtain weight bearing tolerance
m the arthritic knee

The first attempts to bear weight should be made with the hmb protected
by some apparatus such as a knee cage, or better stll, a full length brace with
a movable joint at the hnee and ankle and a foot plate

2 Operative procedures for restoration of weight bearing
ability of the knee jont

SyNOVECTOMY

If we speak of synovectomy as an operation for the restoration of weight
bearing ability, 1t 1s because we beheve this to be its principal effect The
ongmal 1dea behind this operation was to remove the synovial membrane as a
focus of infection, and thereby to control the arthritis stself From this pomt
of view the operation 1s not justified There 15 no mdication that synovial
membrane resection has any effect on the arthritic condition as such On the
other hand, by removing the mechanical obstacle of a hypertrophied synovial
membrane, a great deal 1s added to the weight bearing tolerance of the hnee
Synovectomy does not actually mcrease the range of motion On the contrary,
1t often decreases 1t, but it enables the patient to bear weight without pain
The first report on this operation performed for acute mfectious arthritis
goes back to Albertin (1895) At the turn of the century Goldthwait reported
38 patients on whom he removed masses of fibrin and fringes Cases of
synovial membrane capsulotomy were mentioned by J B Murphy™ (1916),
but 1t was not until 1923 that Swett’® published the first report of this opera-
tion’s bemng performed 1n chronic atrophic arthritis Ells Jones® mentions only
12 cases which he selected from 300 cases of polyarthritis In his report of
1936, W Hetzar® stated that he found some cases marhedly
partial synovectomy,
phied fat pads

A R Smuth

mproved by
which consisted essentially 1n the removal of hypertro-

surveying 26 of our synovectomies performed on the knee joint
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Fic 31 Synovectomy for chromic monarthntis Case C M (female)
#53 910 $3 years July 1944 Duration of arthntis of left knee four years
Total synovectomy synovia marhedly fibrosed Walked without pamn two
months later had full range of pamless motion Figure shows masive
hypertrophied synovial sac

Fic 32 Synovectomy m atrophic arthntis of the knee Case P G (fe
male) #40 10419 44 years August 1940 Pain and swellng of nght
knee for three years, motion of 20 degrees Continuous pain on weight
beaning 1n spite of phystotherapy and braces Synovectomy n Apnl 1945

following operatton had 30 degrees of free motion When seen two years
later had mintmal discomfort and was able to walk on leg Figure shows
hypertropbied synovial sac removed at operation

1 chronic arthritis, found that 50 per cent of the monarticular type and only
30 per cent of the polyarticular type gave acceptable results S B Boon Itt,
1 an analysis of 65 cases of knee synovectomies performed 1n our chnic on
53 patients, stated that in well selected cases of chromc arthritis of the
polyarticular type, 60 per cent were benefited by the method, while of the
monarticular type, 75 per cent were improved
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If the synovial membrane 1s partly or entirely removed, how 1s it repliced?
Trom s clinical observations Swett found that the eperation s followed by
regeneration of synovial tissue We noticed 1n experiments on dogs from which
we removed the svnovial hming of the knee joint, apparently complete restorn
tion m two months, and J Albert Key” observed, in reoperated cases, that the
jomt appeared approximately normal after 60 d1ys

So far as the effect of the operation 1s concerned, 1t seems to be mainly
mechameal, that 1s, 1t mproves ahgnment and weight bearing tolerance In
our report of 1925'" we could show that partial synovectomy, consisting
essentially in the removal of fat pads in vitlous arthritis, has 1ts principal effect
on the reahignment of the knee These patients do not develop more motion
than they had before operation, 1n our series, some even showed a dectded
restriction of motion We therefore feel that the removal of soft tissues which
prevent complete alignment of the knee joint 1s fully justified, not because

Fic 33 Builatera] atrophic arthntis
of the knee synovectomy left Case
M B (male) #48 8162 67 years
July 1948 Patient had severe knee
symptoms for eight years Left knee
continuously pamful for three
years  large fusiform swelling of
both knees X ray advanced
atrophic arthntis of both Lnees
Aprrated jont flud (350 cc) of
both knees clear culture negative
Synovectomy left knee July 1948
extremely thickened and enlarged
synovial sac a) Enlargement of
knees b) Appearance at operation
¢} Removed synovial sac
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1t increases motion, but because 1t produces good ihgnment and gives a pamless
weight bearing knee We may, therefore, formulate the specific indications for
the operation as follows 1 The condition must be chimecallv quiescent 2
Synovectomy should be performed mn cases where only one or two jonts are
mnvolved, the knee and possibly another joint Both of these joints should be
quescent (Figs 31,32 and 33)

C RESTORATION OF WEIGHT BEARING TOLERANCE
IN THE ARTHRITIC HIP JOINT

The position of the hip determimnes, to a great extent, its weight bearing
abihty If the hip 15 1n marked flexion or adduction contracture, 1ts tolerance
1s poor for static reasons alone, irrespective of the condition of the jomt
Osteotomy of the hip 15 the operation which restores the normal position of the
hip

On the other hand, 1f the intolerance to bear weight 15 due to the sensitive
ness of the jomnt 1tself, weight must be ehmmated by use of crutches unti the
jomt becomes tolerant There are exceptional cases of atrophic arthritis of the
hip m which such tolerance 1s never established, even though the joint infection
seems to have “burned out ” Nor does any weight bearing tolerance follow when
the position of the jomnt 15 corrected In these cases, the solution 1s fusion of
the joint

V THE RESTORATION OF THE STABILITY IN
THE ARTHRITIC JOINT

Stabiity and weight bearing tolerance are not necessanly synonymous
Stability 1s a higher degree of functional mtegrity To bear weight, one does
not need the amount of stability which some jomnts requre for thewr full
function In the hip jomt stability m proper position 1s essential The knee
jomnt, serving as the shortener and lengthener of the Limb, requires both
mobility and stability in equal measure In the ankle jomt, stability i the
proper position 1s the hrst prerequsite In the upper extremity also, a certan
amount of stabihity 15 necessary, espectally in the shoulder and wrist jonts

Even 1if the shoulder jomnt 15 anhylosed, 2 degree of motion sufficient for
practical use may be carried out m the two auxthary articulations The elbow
joint, on the other hand requires free motion because 1t 15 the great shortener
and lengthener of the extremity In the wnst jont, stability 1s mechanically
essential for the proper action of the flexors and extensors of the fingers The
finger joints, on the other hand, require the most motion possible, here stability
15 a secondary consideration

1t may be taken as a general rule that whenever the mtrinsic changes n the
jomnt 1tself have reached a pomt where natural regeneration 1s no longer
possible, the stability and weight tolerance of such a jomnt can be obtained only
by sacnficing 1t altogether, that 1s, either by ehrmnating 1t entirely by fusion
or by creating a new jomnt by arthroplasty In some jomnts the demands made



O\ THL ORTHOPI DIC TR ATMINT 01 ATROPHIC ARTHRITIS 63

on stability are much greater than those made on mobility, some joints lend
themselves to arthroplastic procedure, while others do not Ior thus reason,
the sitution must be constdered separately for each individual articulation

\ THE RLSTORATION Ol STABILITY IN
THL LOWER LATREMITY

1 The ankle joint

Let us assume that there 1s no pun 1n the joint on sitting or i recumbency,
but that pam persists on walking 1nd standing and that there 1s clincal
quescence The decision then rests between the subastragalar arthrodesis and
the complete arthrodests of all joints, including the wnkle If the pun 1ppears
on wallng alone, the subastragalar arthrodesis may be all that 1s necessary
If the x ray picture shows myolvement of the ankle joint, and 1f pain persists
during standing as well, 1t becomes necessary to perform a complete arthrodests
of all articulations The subastragalar arthrodesss should be combined routmely
with arthrodess of the astragalosciphoid and the calcaneocuboid articulations
When qll these three articulations, the subastragalar, the mudtarsal, and the
ankle joint, have to be fused, the proper procedure 1s the so called panastragalar
arthrodesis There are, finally, exceptional cases 1n which the weight bearing
ntolerance 1s confined to the inkle joint alone In these cases fusion of the joint
may suffice For this purpose, we prefer the anterior approach which exposes
the joint and by forung the foot 1nto extreme plantar flexion, the greater part
of the joint cartilage can be visualized and removed, both from the tibia and from
the body of the astragalus

2 The knee jomnt

Synovectomy procures good ahgnment and better weight bearing tolerance
Its inuts are set by the condstion of the jont constituents If there 1s more
extensive destruction of the jomnt cartilage and ulceration of the subchondral
bone, the jomt does not regain 1ts stability even though all obstacles to align
ment have been removed It remams unstable and jont motion must be
elminated altogether In these cases, the fuston 1s indicated (Fig 34) When
both knees are mvolved, 1t 15 advisable to confine the fuston to the one knee
which shows the greater degree of destruction

3 The hip joint

Occasionally stability and weight bearing tolerance of this Joint cannot be
obtamned even after an osteotomy 15 performed for realignment If pamn per
Ssts at rest, 1t 15 best to perform the arthrodests (Fig 35) Numerous methods
are used for arthrodesing this articulation We prefer a combmed ntra and
extra articular fusion The former consists m a simple ablation of the cartilag-
nous surfaces of the acetabulum and of the head of the femur In ext y
articular fusion an extra articular bone bridge 1s constructed from the realt.a_
trochanter, as advocated by Hibbs, Hass and many others greater
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B THE RLSTOR\ATION OF STABILITY IN
THE UPPER EXTREMITY

Only two articultions are to be considered, the wrist and the shoulder

1 The wrist

Arthrodesis of the wnist 1s often performed to correct 1 flevion deformty
The operation should lease the wrist 1n 1 position of 10 to 20 degrees extension
The jomnt 15 best pproached by 1 dorsal inaision which runs between the
tendons of the extensor indicis and the common extensors of the fingers A
wedge 1s removed from the racdws and adjomng portion of the scaphoid and
semilunar bones or, if necessary, the entire carpus may oe removed

2 The shoulder jont

It 1s only occasionally that an arthrodests of this articulation 1s necessary be-
cause of persistent pamn In performing an arthrodesis, we rely upon the
substitutive motion of the acromioclasicular and sternoclavicular articulations
However, these articulations have only a himited abduction range For this
reason one must be cireful not to fuse the arm n too much abduction, other-
wise the arm will stand off from the side of the body and will not be capable
of complete adduction aiter the fusion has become sohd We have found 1t
advantageous 1n many cases to add to this procedure the resection of the
acromioclavicular articulation, because this gives the shoulder complex a
greater abduction range

VI THE RESTORATION OF MOEBILITY IN
THE ARTHRITIC JOINT

Mobility of stiffened or fused articulations can be obtained only bv recon
struction of a new articulation, that 1s, by arthroplasty, but this operation 1s
applicable to only a few selected joints

A THE LOWER EXTREMITY

There are only two articulations in which mobility can be restored by
arthroplasty They are the hnee joint and the hip joint

1 Theknee joint

When ankylosis of this jomnt has become established, even tf 1t 1s only
partial and due to fibrous adhesions, any attempt to restore motion by forcible
manipulation 1s not only useless but fraught with considerable danger If the
Jomt destruction has already reached the state of massive adhestons, the joint
1s beyond natural repair and 1ts motor ability 1s definitely lost Its r;
can be accomplished only by arthroplasty

An ankylosts due to atrophic arthnitis 15 probably the least fayorable co
ditien for arthroplasty of the Lnee, comparison with the ankhylosis wh nh
follows acute septic infection Because of this uncertainty, our mgu:atxons lff:r

storation
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arthroplasty are restricted If one knee only 1s involved and if 1t 15 ankylosed
n acceptable position, 1t should be left alone If both knees are affected, one
can hardly avoird operating on one hnee, and the choice should be the Lnee
which shows the better bone density and the best endowment of musculature
Good musculature 1s essential mn arthroplasty Very often 1t 15 advisable to
give the patient preparatory muscle tramng before the operation 1s performed

The operation requires full exposure of the joint constituents Femur and
tibia are then separated with kmife or chisel according to the type of ankyloss,

Fic 36 Atrophic arthritis of the hnee arthro
plasty Cae I L (female) #H 27155 19
years February 1933 Pam and swelling m
should rs thumb and left knee with knee re
maming ankylosed at 150 degree Conervative
treatment to straighten knee of no avail Ar
throplasty performed in January 1935 result
g i free motion two years later of 85 degrees
from 90 to 1/5 degrees

whether fibrous or bony The bone ends are shaped with the curved chisel
mto thewr natural contours, and a fascial flap 15 nterposed between the tibia
and femur (Fig 36)

2 Mobilizing operations of the hip yomnt

Here the ndications are equally strict A hip jomnt ankylosed m good post
tion should not be a subject for arthroplasty If both hips are ankylosed, how
ever, arthroplasty should be performed on one hip, usually the one which
shows more bone density and better musculature (Fig 37)

B MOBILIZING OPERATIONS FOR THE UPPER EXTREMITY

There are only two articulations which are suitable for arthroplasty, the
metacarpophalangeal and elbow joints

1 The metacarpophalangeal jomts

In extreme contractures where the basal phalanges override the metacarpals,
resection of the head with mnterposition of soft tissue may be performed We
have used ths operation m several cases, and have restored some mobihty
However, 1t must be remembered that this procedure greatly mterferes with
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Fic 37 Ankylosed hip from atrophic arthntis, arthroplasty Case V W (female) #38 19666 30
years September 1936 Left hup ankylosed mn 25 degrees adduction and 30 degrees fleuon Anthro
plasty of the left hup performed in January 1938 four years later patient had a flevion extension
range from 180 to 100 degrees and adduction of 45 degrees a) Before b) After arthroplasty

the stability of these jonts and causes considerable weakness of the grip
Arthroplasty of the interphalangeal joints n atrophic arthritis did not seem to
gwe us favorable results We used a small vitalhum cup for interposition

2 The elbow jomt

If this jomnt 15 ankylosed, arthroplasty 1s indicated under certamn conditions
Where there 1s extension ankylosis of the elbow, whether complete or incom-
plete, the operation should be performed, provided the joint 1s at this time
quescent Should the other joint also be ankylosed, the decsion depends upon
the position of this jomt If 1t 15 anhylosed 1n extension, 1t also should be sub
Jected to arthroplasty If one jomnt 15 ankylosed in flesion and the other i
extension, the one m extension should be chosen for arthroplasty

We find, very often that the restriction of motion 1s only partial and that
a certain range has remamed The guestion then 1s, n what part of the arc
does this motion occur The useful amphtude 15 40 degrees, the useful arc
15 between 70 and 110 degrees or between 60 and 100 degrees Smaller ranges
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arthroplasty are restricted If one knee only 1s mnvolved and 1if 1t 1s ankylosed
n acceptable position, 1t should be left alone If both knees are affected, one
can hardly avoid operating on one knee, and the choice should be the knee
which shows the better bone density and the best endowment of musculature
Good musculature 1s essential in arthroplasty Very often 1t 1s advisable to
give the patient preparatory muscle traiming before the operation 15 performed

The operation requires full exposure of the joint constituents Femur and
1ibia are then separated with kmfe or chisel according to the type of ankylosis,

Fic 36 Atrophic arthntis of the knee arthro
plasty Cae I L (female) #H 27155 19
yeats February 1933 Pain and swellng 1
should r> thumb and left knee with knee re
matming ankylosed at 150 degree Conervative
treatment to straighten knee of no aval Ar
throplasty performed in January 1935 result
ing 1n free motion two years later of 85 desrees
from 90 to 175 degrees

whether fibrous or bony The bone ends are shaped with the curved chisel
mnto their natural contours, and a fascial flap 1s nterposed between the tibia
and femur (Fig 36)

2 Mobilizing operations of the hip yomnt

Here the indications are equally strict A hip joint ankylosed 1n good post
tion should not be a subject for arthroplasty If both hips are anhylosed, how
ever, arthroplasty should be performed on one hip, usually the one which
shows more bone density and better musculature (Fig 37)

B MOBILIZING OPERATIONS FOR THE UPPER EXTREMITY

There are only two articulations which are suitable for arthroplasty, the
metacarpophalangeal and elbow jonts

1 The metacarpophalangeal jomnts

In extreme contractures where the basal phalanges overnde the metacarpals,
resection of the head with interposition of soft tissue may be performed We
have used this operation 1n several cases, and have restored some mobility
However, 1t must be remembered that this procedure greatly mterferes with
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or more w1s obtuned n only 23 3 per cent All n 1ll, 54 arthroplasties were
performed for atrophic arthntis with good results in 38 8 per cent, fairin 314
per cent, nd poor i 29 6 per cent
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of motion, espectally those which are not 1n a useful field of motion, leave the
elbow handicapped almost as much as a fully anhylosed elbow The principle
of the operation 15 exposure of the jomnt by means of a posterior mcision The
Joint constituents are dissected subpeniosteally and separated, the jomt ends
are then shaped, so as to resemble more or less the normal contours of the
jomnt, and a fascial flap 1s interposed The results are, on the whole, superior
to those obtained mn hip or knee (Fig 38)

Fic 38 Arthritic ankylosis of elbow arthroplasty Case M K (female) #4347 2344 57 years
May 1942 Patient had progressive generalized arthnitis for 20 years left elbow had flexion range
of 85 to 10> degrees and nght elbow of 10> to 160 degrees Arthroplasty of the right elbow wa
performed m November 1943 two years later the range of motion was practically normal

THE STATISTICS ON ARTHROPLASTY IN ARTHRITIC JOINTS

The report of Smuth Peterson® covers 78 cases of arthritis n which arthro
plasty of the hip jomnt was performed, 49 of them bilateral, with a total of
127 operations He states that the results were encouraging, although the
range of motion was not as great as m other conditions

Our statistics on arthroplasty of the elbow n atrophic arthritis (Hanavan*),
including operations performed between 1922 and 1947, are as follows Of
16 arthroplasties performed for atrophic arthritis, excellent results, that 1s,
a flevion extension range of 90 degrees with a good and strong painless jomnt
and good pronation and supination, were obtained 1n 4 cases, or 25 per cent
Good results, with a flexion extension range of 50 to 90 degrees, and 20 de
grees or more of pronation and supination, were obtained 1n § cases, or 30 per
cent Fair results, with a flexion extension range of 30 to 50 degrees, with active
motton and some degree of pronation and supination were obtaned 1n 3 cases, or
18 75 per cent These give a total of excellent, good and fair results 1n 12 cases, or
75 per cent In the knee jomnt, good results with 40 degrees or more of motion
were obtamed 1n 33 per cent In the hip joint, a range of motion of 40 degrees
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C THL STALIC AND OCCUPATIONAL T'ACTORS

In contrast, static and occupttiontl struns have 1 deaided influence, par
ticularly so far 1s the weight bearng joints are concerned The resistance to
static, occupational, 1nd traumatic factors 1s lowered, and the jont responds
with denegerative changes Lvidence of the effect of occupational strain cn be
seen 1n the arthritic hnee of the seamstress, the arthrtic thumb of the cloth
cutter, the arthnitic shoulder of the carpenter, or the arthritic wnist or elbow
of the brseball pitcher Simlarly, arthritic changes of the hypertrophic type
develop 1n the elbow 1nd wnist jomnts of men who use compressed air tools
Miners, farmers and fictory workers whose jomts are heiily taxed in their
worh censtitute 1 large contingent of arthritics

In addition, there are static disilignments, congemtal or acquired, which
icrease the strain and stress upon the jomnts and result in degenerative
changes when the structures become less tolerant in later years It was Preiser
m Germiny and Goldthwait n this country who first emphasized the im
portance of static and postural defects upon the articulitions of the body
and the connection with hypertrophic arthritis of such deformities as genu
valgum and genu varum, or congemital subluxation of the up jont This s a
strong argument for the correction of any static deformuty, particularly genu
valgum or varum following trauma or due to constitutional diseases such as
nckets

D THE TRAUMATIC FACTORS

Inherently the effects of static factors and of acute traumatic events are
similar The only difference 1s m degree and rate of development The so-
called traumatic arthnitis follows a more mtensive accident, which 1s severe
enough to injure the articular surfaces directly Any trauma to a joint resulting
from a fracture or dislocation or from a contusion will ultimately produce
changes of a degenerative nature, such changes are commonly seen 1n the
subastragalar jomnt after fracture of the os calais The regenerative power of
the articular cartiage 1s limited Once a penetrating fracture causes a rent

mn the jomnt surface and destroys its smoothness, degenerative changes will
result

Il THE PATHOLOGY OF DEGENERATIVE ARTHRITIS

A CHANGES IN THE JOINT CARTILAGE

The cartilage 1s the starting pomt for all degenerative changes in hyper
trophie arthritis It was Pommer®® who first described the early cartilaginous
changes The ground substance of the cartilage begins to appear granular
and watery, 1t then becomes yellowish and discolored, losing 1ts shine and
luster, and finally becomes soft and atrophic (Fig 39)

The early microscopic changes consist mn fibrillation Fissures and sphits are



Lecture IV
ON HYPERTROPHIC ARTHRITIS

I ORIENTATION

SEVERAL terms are attached to Type II of nonspecific arthritis Garrod
called 1t osteoarthritis, a name which still prevails in Enghish lterature
Virchow’s term osteoarthnitts deformans 1s still commonly used in German
literature The name hypertrophic arthritis was apphed by Goldthwait on the
grounds that the enlargement of the joint and the formation of bone were the
outstandmng features A more descriptive term which stresses the degenerative
nature of the disease 1s hypertrophic degenerative chondro ostoarthntis, mtro
duced by Weil Nichols and Richardson™ (1909) used the term degeneritive
arthnitis

H THE PATHOGENESIS

Regarding constitutional tendency the situation parallels that m atrophic
arthritis, evcept that the hypertrophic type 1s more common n the higher
age groups, consequently, the constitutional element of fissue wear and de-
generation 1s more m the foreground Infection 1s of less sigmficance m the
hypertraphic type, but metabolic and static factors as well as traumatism seem
to play a more important role

A THE EXOGENOUS INFECTION

Metastatic infection as a cause of hypertrophic arthritis cannot be excluded,
even though 1t 1s rather unusual Only 1n 8 per cent of our series of 1300 cases
of this type was a focus of mfection found, and its removal was followed by
sufficzent 1mprovement to indicate a direct or mdirect connection with the
exising arthritis The tonsils seem to play a lesser role than do the teeth and
the paranasal sinuses

B THE METABOLIC AND ENDOCRINE FACTORS

On the other hand, 1t 15 not unlbhely that endocrine factors have some
connection with degenerative arthritis For instance, the hypertrophic arthntis
of the Lknee, or the so called Hoffa's disease, occurs most frequently during
menopause It 1s also probable that certain metabolic dysfunctions, particu
larly those that have to do with the gastro mtestmal tract, have an effect
upen the arthnitis, but whether thus effect 1s the result of certain toxins from
undigested food, or whether 1t 15 indrectly due to the lowered general re
sistance of the patient 15 a question Vitamun defictencies which are important
in atrophic arthnitis seem to be of lesser consequence in this type

70
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Fic 41 Hypertrophic arthntis Case A S a) Advanced stages of degeneration of Joint
tartilage pranules and watery ground substance also Weichselbaum s lacunae b) Hyper
trophic arthntis secondary to a eptic necrosis of the femoral head after a fracture which
was secondary and due to mild trauma Penetration of marrow tongues into the zone
of calafied cartilage

Fic 42 Hypertrophic arthntis Perforation of sub
chondral plate by marrow tongues and extensnve

osstfication of the deep laver of joint cartilage
Case F G

e
Fic 43 Degenerative arthnitis Marked degenera
tion of yoint cartilage perforation of subchondral
plate by fibrous marrow In the superficral lavers
the jomnt cartilage become fibrocartilage Cae F G
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o T . seen 1n the superficial layers, which
) i finally become detached by friction **
Eventually this fibrillation reaches
the deeper layers, and perpendicular
fissures begin to appear The lacunae
m which the cartilage cells he be

i 4 - , come enlarged, several cartilage
e - ; cells conglomerate 1n them and form
.. . y what 1s called Weichselbaum’s

RN - i lacunae (Fig 40)

- After fibrillation of the cartilage
i has begun, we see 1n 1ts deeper layers
i calaium like deposits in the form of

| fine granules, which stamn dark with

* | hematoxylin The mntracellular car-
. ‘ < tilage matrix shows hyalme and
2 4 mucod degeneration One notices

Fic 39 Early stages of degenerative arthntis after pits and depresstons 1 the cartilage,

subchondral fracture of the femoral head Cart: h e
lage ground substance appears watery and granular which becomes thinner in the weight

some proliferation of cartilage cells n the pressure  bearing areas On the other hand, in
zone and some fibrillation the margmal portion there appears a
different process, namely that of revitalization We see here that the bone
marrow of the subcortical layer becomes active agam and sends tongues of
marrow nto the provisory calcification zone where 1t mstigates a reactivation
of the enchondral ossification (Figs 41 and 42)

The result 1s that the center of the joint shows thin and degenerated cart:
lage which finally disappears completely, whereas the margtnal portion not
subjected to weight bearing shows a reactivation of enchondral growth In
the normal joint the cartilage 1s entirely quiescent In the arthntic jomnt, the
marginal portion becomes revitalized and undertakes renewed activity As
Pommer™ pomnted out, this 1s mediated by the penetration of marrow vessels
and marrow tongues through the
calafied zone into the calcrum free
cartilage (Figs 43 and 44)

B THE MARGINAL EXOSTOSES

This mmvasion of the marrow
tongues beyond the calcification
zone leads to the formation of
enchondral bone and forms the so
called margmal exostoses They are
spurs and ledges, found particularly
massive m the hip jont where they
appear around the head of the
femur or the nm of the acetabulum W exchselbaum s lacunae
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and cyst like cavities develop (Lig 46) Under the effect of pressure, the bone
crumbles, and detritus consisting of small particles of necrotic bone fills these
cavities (Trummer cysts) At any rate, the cartilage disappears in the center
of the joint 1n the weight bearing areas, and bare bone 1s exposed Then, under
the cffect of mechamel fricion and pressure, 1 reactive hypertrophy of the
subchondral bone develops, 1ctiv ated
by the marrow osteoblasts The de
nuded bone becomes completely
smoothed oft under the influence of
friction, showing the so-called polish
ing surfaces Underneath these
polishing surfaces one can still see
some remnants of cartilage islands
n the cancellous zone, 1s encapsu
lated cystic formations

C THE SYNOVIAL CHA\GES

No real jnflammatory round cell Fic 47 Combined atrophic and hypertrophic
filtration 1s seen at this stage in the arthntis Fibrous tis.ue pannus covening the jomnt
synovial membrane The synovial —Crtiasmous - ereat m“;hg\mwf cell pro-
hyperplasia of the villi comes later, jicunae c:,;‘;: G ot ® :
and 1s entirely secondary Conse-
quently there 1s no pannus formation in hypertrophic arthnitts except when
1t 1s combined with the atrophic type (Fig 47) The connective tissue struc-
ture and remforcing ligaments of the capsular apparatus show secondary
fibrosis and scarring, and 1t 1s not uncommon to see metaplastic bone forma
tion 1ncluded 1n the capsular apparatus (Fig 48) Because of the fact that
the jomnt cartilage does not become eroded as 1t does m atrophic arthnitis, a

ges here the jount capsule shows scarnng and
intracapsular bony tisue formation Cae L B
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o

[

Fic 44 Degenerative arthritis Fibrilla
tion of cartilage cartilaginous cell pro
Lferation and mld calafication of deep
layers of cartilage Subchondral bone
stlerosts fibrous and adipose marrow
Note the fibrous marrow penetrating the
subchondral plate in a few areas Case

F G

Y

-y

\

Fic 45 Hypertrophic arthntis and asep
tic necrosis of subchondral bone Note
fibrosis of bone marrow Case H §

Frequently one finds i the subchondral portions of the marginal exostoses
inclusion of cartilage 1slands, calcified or noncalcified They are cartilage areas
which have been by passed by osteoblasts from the bone marrow 1n their haste

to produce new bone

Nichols and Richardson’ express the opinmion that these margmal exostoses
come from 1 compensatory hyperplasia of the bone forming cells of the
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Fic 46 Subchondral cyst

pertosteun This 1s not correct, 1t has been
proved defimtely by Pommer™ that these
formations start from the subchondral bone
marrow as 1t penetrates into the cartilage,
and the cancellous core of these exostoses 15
still covered throughout by the remaining
layers of superficial joint cartrlage The bone
marrow reacts with fibrosis

In traumatic cases a primary aseptic
necrosis of the bone 1tself may be the cause
of the fibrosis (Fig 45) As a rule, however,
the fibrosis of the bone marrow occurs n
response to the changes m the cartilage and
15 associated with increased activity of the
osteoclasts, so that absorption takes place in
the subchondral bone at an accentuated rate
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nodes (I1g 49) lhese nodes are tender swellings around the articul1-
tion and are due to the thickening of the perrticular tissue They do not
represent 1ctuil exostoses

B THL LOCAL SIGNS
1 Early symptoms

Latly signs are local articular paun, stffness of the joints, paresthesias,
tingling and numbness, followed by hmitation of motion At first, the sttffness of
the fingers lessens upon movement 1nd exercise Later, pain occurs on motion
and 1n the lower evtrermties on weight bearing Occasionally subcutineous nodes
are seen at end phalangeal and midphalangeal joints

2 Later and secondary symptoms
a CONTRACTURES

Secondary symptoms are the contractures of the jomnts due to muscular
spasm and result in restriction of motton

b STRESS AND STRAIN SIGNS

The periarticular structures take part in the degenerative process and lose
their natural elasticaty In the weight bearing joints, there soon appear signs
of stress and strain due to nvolvement of extra articular structures Some-
times actual tears of the periarticular structures occur, as noted particularly

" m the shoulder and knee joints

¢ Pamn

The most consistent sign 15 pain It should be carefully analyzed, as 1t
varies with the condition of the joint Its origin may be extra articular due to
adhesions and fibrosts of penarticular tissue It 1s worse at the end of the day
after the limb has been m use for many hours and 1s usually relieved by rest

Or, the pan 15 intra articular, produced by impingement of soft tissue, this
1s seen espectally m osteoarthritis of the knee joint The pan 1s definitely
brought about by activity and 1s relieved by rest It also has characteristic
sharpness and 1s momentary and fleeting The pamn may also be due to the
uritation of raw surfaces grinding together, as one sees for mstance 1n malum
coxae semhs or m chondromalacia of the patella Here the synovial reaction
15 the cause of the pamn which 1s usually relieved by rest Or, the pam may be
due to hyperemia m the sclerosed bone, similar to that m Paget’s disease
This pam 15 constant, boring and osteocopic It 1s not affected by rest or
mactity and 1s rather increased i warm weather The pamn may also be due
to acute recrudescence of the wflammatory condifion, 1 this case the jomt
?ecomf;s eminently sensitive to exercise and stramn This pain 1s definitely made

f:"l;:"ls:enzya;tg:;,sand 1t 1s not always completely relieved by rest Night pamn

Finally, osteoarthritic pain may not be due to the condition of the Jont at
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true anhylosts does not occur Even if the joint space has been reduced to a
minmmum, the articular constituents are still separated

D THE REACTION OF THE PLRIOSTEUM

We have already stated that the marginal osteophytes are of cartilaginous
and not of periosteal origin In the neuropathic jomnt, in contrast, the pen
osteum takes part in the bone formation, and osteophytes can also be found
at the msertions of the ligaments and tendons Often the osteophytes will
breal off and remain 1n the jomnt as free bodies

E THE REPAIR OF CARTILAGE

The healing of a cartilage depends on the extent of 1ts degeneration and
attrition If the full thickness of the cartilage 1s destroyed, the bone 1s laid
bare, 1t then undergoes the already mentioned eburnation with the formation
of polishing surfaces On the other band, if cartilage erosions are shallow,
they may fill out with connective tissue, and fibrocartilage may be produced

F IN SUMMARY

The essential pathological changes found 1n the hypertrophic arthritis are as
follows The first stage 1s the fibnillation and exfolation of the cartilage, re
sulting 1n softemng of the cartilage with indentation and depression Then
follows the reaction of the bone marrow, which becomes fibrous and forms
subchondral cysts or results in the sclerosis of bone where the cartilage has
worn away Its most charactenistic feature 1s the renewal of the enchondral
ossification at the margin of the jont The bone marrow tongues penetrate
mto the cartilage, leading to the formation of margmnal osteophytes Finally,
osteophytes and exostoses may break off and form free bodies m the joint

IV THE CLINICAL PATHOLOGY

A THE GENERAL SYMFTOMS

In osteoarthntis all symptoms de
velop slowly and insidiously, much
more 5o than mn the atrophic type
One of the first complarmnts 1s stiffness
of the fingers, particularly of the
distal phalangeal joints The joints
become sensitive to weather changes,
dampness and ram, there 1s par-
esthesia 1 form of tinglng and
numbness, although not 1s marhed
as in the atrophic type At this time
also there appear enlargements of the
end phalanges, called Heberden’s

Fic 49 Hypertrophic arthntis Heberdens nodes
at distal and prouimal interphalangeal jomts Ca.e
MS
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motion However, extreme extenston and flevion are usually accompnied by
an 2ccentuation of these 1uditory signs, tn heeping with the mechanieal diffi
culties which anse 1t these end pomnts of the arc of motion If the osteo
arthntis mvolves the patellh m the so called chondremalacin of the patella,
one will find on moving the bone up and down a soft gratng, plpable and
sometimes audible, 1s the roughened patelln glides over the anterior surface of
the femur Loose bodies 1n the joint mamfest themselves by audible clichs,
but they are not actually palpable unless they are more superficially situated
Sometimes they can be detected n1s they lie 1n the suprapatellar pouch

5 Lipoma arborescens

A special type of osteoarthritic hnee 15 the so called Iipoma arborescens of
Hoffa’s disease This 15 a true osteoarthritis and shows the same histological
changes m the bone nd cartilage, but 1t 15 associated with excessive hyper-
trophy of the synovial membrane and the fatpads It occurs mostly i women
during or after the menopause The motion of the jomnt becomes more and
more restricted, especially the full extension of the hnee jont 15 inhibited
There 15 also considerable secondary muscular atrophy, particularly of the
quadriceps, the hnee then becomes unstable In addition, the distention of the
Jjomnt due to expansion of 1ts contents causes a gradual relaxation of the peri-
articular higaments Strains and sprains occur regularly, and the distended
nternal collateral ligament 15 tender to pressure

As the cartilage becomes thinned out and eroded at the weight bearing
areas, a disalignment of the knee jomnt develops in the form of a genu varum

deformity The constant static stresses contribute further to the progress of
the arthntis

B THE OSTECARTHRITIS OF THE HIP JOINT OR THE
MALUM COXAE SENILIS

This 15 another well defined clinical entity of osteoarthritis It nvolves the
hip jomnt and 15 seen mostly 1n patients between the ages of 40 and 60 In
contrast to the osteoarthritis of the knee, 1t 15 much more frequent 1n males
than 1n females In two thirds of the cases the symptoms are umlaterat at the
time of examimation, but many times closer observation and the study of the
X ray pictures will show begmning changes in the other hip

Chnically the osteoarthritis of the hip presents itself i different stages of
development

1 There 15 an early stage 1n which the femoral head shows some sub-
chondral cysts and some margmal sclerosis, but otherwse 1t retaims 1its form

3 Llater, hypertrophic changes are seen 1n the form of marginal exostoses
and sclerosts of the head of the femur and wearng off of the Joint surface,

and the contours show some deformation (Fig 50)
3 Fnally,

there ar
standing, € advanced cases with promment symptoms of long

signs of marked deformation and subluxation of the head, and very
:
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all, but to irntation of neighboring sensory nerves A good example of this
1s the radiating pam 1n osteoarthritis of the shoulder joint, in which radiation
extends down the arm and up the neck, or the pam in malum coxae senihs,
where the obturator 1nd scritic nerves are mvolved in their respective fields
of radiation This pain 1s sharp, neuralgic, and overflowing

d JoINT SWELLING AND ENLARGEMENT

In certain joints enlargement can be noted 1 more or less circumscribed
areas, for mnstance in the hnee joint on both sides of the patella This swelling
1s due to secondary hypertrophy of the synovial membrane or hypertrophy of
the fatpads Some of the enlargement of the joint may be only apparent be
cause of the shrinhage of the surrounding muscles As a portion of the synovial
membrane or fatpad becomes 1mpinged, for nstance 1n the knee jomnt or i the
radrohumeral 1rticulation, swelling and tenderness appedr m more circum
scribed areas representing the sites of impingement The sensitiveness of the
hyperemic synovia can best be ascertamned by followmg the outlines of the
synovial reflection

V' SPECIFIC CLINICAL TYPES OF OSTEOARTHRITIS
OF THE EXTREMITIES

A OSTEOARTHRITIS OF THE KNEE JOINT
1 Swelling

It 15 caused by hypertrophied fatpads and synovial thickemng, enlarge
ment of fatpads 1s noted by the bulging at both sides of the patella The
masstve synovial hypertrophy causes 1 fullness at the suprapatellar pouch

2 Tenderness to pressure

This follows the lines of the synovial reflection over the condyles of tibia,
femur, and along the suprapatellar pouch Furthermore, with the distention
of the capsular apparatus, the posterior capsule becomes tender in the pophteal
space Thirdly, because of the strain on the reinforcing hgaments, the tibral
collateral igament will be found sensitive to pressure

3 The mobility of the knee joint

This 1s usually preserved to a considerable degree, only the extremes of
motion are painful because of the presence of increased solid contents of the
knee when the synovial membrane and the fatpad are hypertrophied, or be
cause the knee 15 filled with flmd

4 Auscultatory signs

The osteoarthritic destruction of the hnee jomt 1s represented n auditory
form by craching ot grating This 15 usually unnversally distributed and can
be heard 1n all quadrants of the jont and throughout the entire range of
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clinteal symptoms appear, for mstance n the hup or the knee In others, asn
the subastragalar articulation or mn the ke joint, complunts may defimtely
precede any \ rav evidence

A THI HIP JOIN1

The first sign 15 the thinming of the cartilige and nirrowing of the jomnt
space ‘Then one notices the subchondral cyst close to the jomnt hine, especially
mn the head of the femur This 1s then followed by wavy and irregular con-
tours of the yomnt line and finnlly the formation of marginil osteophytes The
latter become mare marhed as the process continues, and spicules of bone
often break off from their bases 1nd form free bodies We see i some in
stances that the formntion of osteophytes 1s so massive that 1t forces the head
of the femur out of the sochet, producing a subluxation (Fig 52) There 1s
never a true ankylosis, but the \ ray picture may be decenving and the hip
may 1ppeir anhylosed when 1t 15 only mechanically interlocked

Fic 3» Malum covae senths Massive Fic 53 Osteoarthntis of the knee
exostose  forang head out of sochet squaning  of the patella Case M D
Case F N

B THE KNEE JOINT wa

Here we see fine spurs and osteophytes at the margins of the tibial and
femoral condyles and sometimes at the spine of the ubd In the side view,
the contour of the patella shows irregularities, they seem to be drawn out mt(;
fine pownts and appear more square or rectangular One should not omit an
axal picture of the patella to demonstrate signs of cartilage destruction and

:rso)smn which characterize the so called chondromalacia of the patella (Fig

C THE ANKLE JOINT

hOsteoarthnuc changes in the ankle jomt are best seen n the side view
where they appear as spurs or poimnts ansing from the antertor ledge of the
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Fic 50 (Left) Malum coxae senths Marginal exostosis subchondral scleros.s and
weanng off of jomnt surface deformation of the head Case C S
Fic 51 (Right) Malum cosae semlis \assive exosto es narrowed jont space
deformed head Case W W

large marginal exostoses The head appears mushroomed (Fig 51), and there
are osteoarthritic changes in the acetabulum

THE SyMPTOMS

In the earhiest stages the principal complant 1s pam on weight beanng
with ncreasmg stiffness of the hip Later, the pain becomes more persistent,
1t may occur at mght or even while the patient rests in bed It may assume an
excruciating ntensity

The outstanding objective symptom 1s a characteristic position of the hip
Joint, namely fixation 1n outward rotation, flexion and adduction Movement
m the hip jomt 1s characteristically restricted 1n the directton of abduction
and mward rotation This restriction of mward rotation especially, 1s one of
the earlier objective signs m osteoarthritts of the hip and often precedes the
x ray evidence

Due to the outward rotation and adduction contracture the patient has a
pecubar gait which 1s not unlihe the gluteus medius gait, because he must
swing the body to the other side in order to clear the adducted hip from the
ground

VI THE X RAY DIAGNOSIS OF HYPERTROPHIC
ARTHRITIS
In contrast to atrophic arthntis, defimte x ray findings are often seen n
degenerative arthntis even before chimcal symptoms appear However, there
1s no correlation between the x ray findings and the climcal manifestations
In some articulations marked roentgenological changes may be seen before the
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G THL JOINTS OI THE I'INGLRS AND THL .
METACARPOPHALANGEAL ARTICULATIONS

These show arthritic changes eirly, pirhicully wi-the end phalangeal
jonts The jomnt fissure appears nrrow, the bases of the phalanges are drawn
out with pomnted ends, nd rrregulanty of the contours 15 seen Somcfimes
subchondral cysts are noticed 1n the heds of the metacarpals (Fig 57)

Fic 57 Osteoarthntis of the end phalangeal jount Irregulanty of the
contours, drawn out bases of the end phalanges Case C §

VII LABORATORY TESTS
Laboratory tests add little to the diagnosis The sedimentation time, blood
chemistry and blood count are all normal We have never found any rise in
blood caleium, phosphorus or phosphatase, or any change n glucose tolerance
The urnc acid content of the blood 1s normal, mn*contrast™te arthntis urica
In the synovial fluid the cell count 1s normal except for an occasional shght
ncrease, which 1s of httle sigmficance 2

VIII THE TREATMENT !
A GENERAL TREATMENT
1 Ehmunation of focal infection

One focus which 1s found more often than any other 1s the diseased tooth
In several cases under our observatidn tooth extraction was followed by

strihing relief However, such cases are the exception !

ks
2 Chemotherapy

So far as the sulfonamides and pemicillin are concerned, 1t 1s the general

opmnion that they have no effect whatsoever on the course of hypertrophic
arthnitis

3 The medicinal treatment

Sedatives and anodynes are given n the more pamful stages, otherwise,
little can be added n regard to medictnal therapy of hypertrophic arthritis
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Fic 54 Ostecarthntis of the ankle joint Note the
rregulanty of the joint contours and drawn out
anterior ledge of the ibha Case H B

tibla Correspondimg exostoses may
be scen at the body nd nech of
the astragalus (Iig 54) In the
subastragalar jont osteoarthritic
changes can best be seen 1n the form
of srregularities and blurring of the
contours

D THE SHOULDER JOINT

The earlier signs are narrowing of
the jomnt margin, subchondral cysts
m the humeral head, and slight eleva
tion of the head in the glenoid fossa
Exostoses usually appear later, and
they are not infrequently seen at the
margin of the glenoid

E THE ELBOW JOINT

The first signs of osteoarthritic changes are usually seen in the radiochumeral
articulation and particularly at the head of the radws (Fig 55)

Fic 55 (left) Osteoarthnitis of the elbow joint with free bodies Case M T
Fic 56 (nght) Osteoarthritis of the wmst Note irregulanities of the contours and
scleross 1n the radiocarpal articulation Case G W

F THE WRIST JOINT

Here we must look for the contours between the proximal carpal row and
the radius for the first indication of degenerative changes (Fig 56)
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impngement, may also yeld to mamnipulation, but the principal feature of an
enlarged fatpad 1s mechimcal m effect, and 1f 1t 15 possible to decrease its
size the impimgement may disappear If such 1s imposstble, only removal of
the fatpad will remedy the situation

Pam due to the gnnding together of roughened articular surfaces and sub
sequent synovial irritation calls for elimmnation of weight bearing or cessation
of motion Tolerance to weight bearing must be developed gradually If the
jomnt remains persistently intolerant, both to weight bearing and motion, one
may have to resort to operative measures Fusion may be indicated

Agam, 1f the pam 15 due to acute mflammation and reaction of the synovial
membrane, the indication 1s rest, massage and heat, and eventually xray
therapv for the more acute episodes The Jomt must be immobihized or at
least hept at rest during the acute phases

We see, therefore, that the local treatment 1s, first, rest, then physiotherapy,
both at the proper time To 4 large extent these measures will be able to con-
trol pain and swelling and thereby automatically increase the range of motion
It 15 important that under this treatment the supporting and protecting
musculature be developed properlv, because it contributes greatly to the
stability of the jomnt

As soon as immobilization and rest are no longer necessary, one should
proceed to heat and massage treatment and the application of graded exer-
cises, as dictated by the experience and common sense of the physician Warm
baths, therapeutic pools, and hand baths come into practical use i these
situations In general, 1t makes httle difference what hind of heat 1s applied,
but one must be sure that the mtensity of the heat furmshed by the selected
modality 15 tolerated If a joint 1s acutely irritated or inflamed, 1t will not
stand deep and penetrating types of heat In the same sense, one must under-
take graded exercises with caution Any discomfort which follows such exer-
cases would indicate that the safety lumits have been overstepped

2 Is mamipulation of arthritic joints permissible?

For contractures due to spasm of muscles or to shninkage of penarticular
structures, mamipulative treatment 15 justified under special precautions
Manipulative treatment 1n cases of ntra articular adhesions 1s never Justified
The condition 15 somewhat different 1n the hypertrophic arthritis because no
true intra articular adhesions exist In the malum coxae sembs 1t could be
decided according to the type of pain, whether it 15 1ntra artieular due to the
grinding and the synovial reaction to 1t, or whether 1t 1s extra articular due to
capsular shrnnhage or muscle contracture We can readily see that in the
latter case careful mampulation may be just:ified

3 Shall braces be used as supports for weight bearing jomts®

We have already referred to this point 1n discussmg atrophic arthritis Any
complamnt which 15 referable to the penarticular remnforaing hgaments calls
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Certainly salicylates have no effect or at most, only a temporary one Lately
physostigmine has been tried ¢ This drug reheves spasm and pain mn a short
time, and 1s given 1n doses of 06 mg 1n connection with atropmn sulfate In
cases of fibrositis or bursttis, as well as arthntis, good results hive been re
ported

4 The hygienic and dretary treatment

There 15 no special diet The only restriction 1s a reducing regime 1n cbese
patients, especially m cases of osteoarthritis of the knees with fatpad enlarge
ment

We usually allow 1000 te 1500 calortes for weight reduction, but one should
be warned that a rapid weight loss 1s not advisable mn patients m the age
group of this type of arthnitis Not mfrequently the metabolic rate 1s low
In that event, we give 05 gram of desiccated thyroid It 1s obvious that
starchy foods, pastry, sweets, heavy meat, cocoa and chocolate should be
avorded as much as possible There should be ample fiurd intake

5 The vitamins

In osteoarthritis, the admimstration of vitaruns does not have the mm
portance that 1t has i rheumatod arthritis, because the patient 1s not deficient
m vitamms to the same degree Nevertheless, 1t 15 well to furmsh adequate
vitamin B or thiamne chloride m doses of 1 to 5 mg two to three times a
day or, still better, 1n daily doses of 50 mg intravenously or subcutaneously

So far as vitamn D 1s concerned, 1t has no particular specific value, except
that 1t contributes to improving the general health of the patient It must not
be forgotten, howeier, that many patients with senile osteoporosts will show
secondary arthnitic changes, especially 1n the spme In these cases there 15 2
defimte vitamm D deficiency with inadequacy of calcium intake, which
m1y hase existed for many years, and vitamun D theripy 1s essential

B THE LOCAL CONSERVATIVL TREATMENT
OI' OSTEOARTHRITIS
1 Control of pam

ANALYZING THE INDICATION

The principal mdication for the local treatment 15 pain From whit we
have said about evaluating the different types of pam, 1t 1s obvious that one
must obtam a good description so as to determune the direct source of the
pain sensation If the pamn 15 osteocopric and associated with tension mn the
bone, one must decide on some alteratnve and counter irritant method It 15
here particularly that deep x ray therapy or even dnlling of the bone will give
rehief On the other hand, if the pun 1s due to adhestons or to extra articular
fibrosis, the treatment may be mamipulation under anesthesia

Pain which 1s due to impingement of soft tissues, as 1n the case of fatpad
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roughness of the jomnt surfaces with marginal exostoses interfering with the
function of the joint 3) In cases of synovinl impingements which do not
react to rest or phystotherapy and which cause repeated episodes of jomnt
wrtation 4) In cases of extensive and irreparable destruction of the joint
surfaces which have passed any possibility of spontaneous regeneration

1) (Group 1) Patellar shaving and patellectomy This group nvolves
cases of roughness and irregulanity of the patella with fibrilanon of the
cartilage sufficiently extensive to constitute a constant source of rrrtation
Here the removal of the patella 15 indicated This operation has been used
for many years in traumatic conditions, especially in communuted fractures
As an operative method to relieve or improve conditions 1n hypertrophic
arthnitis, however, 1t 1s of more recent date Haggart’ reported 20 cases of
degenerative arthntis of the Lnee jomt treated by removal of the patella as
well as the synowial tags, of these, 19 showed improvement The rationale
of removal of the patella 15 the relief of mechanical friction The operation 1s
specifically indicated 1n advanced cases of chondromalacia The indication for
complete removal of the patella cannot always be made before the operation
It depends upon the degree of fibrillation whether simple removal of the
affected cartilage will suffice or whether the patella will have to be excised
If the fibnllation has not reached too great a depth and if there 1s still a
sufficient layer of healthy cartilage covering the bone, shaving the patella may
be sufficient, a procedure which we will discuss later in connectton with the
so called Magnuson method If 1t appears that the degeneration has reached
the full thichness of the cartilage and has occupied large plaques of the
cartilaginous surface, 1t 15 safer to remove the patella

The question has often been brought up what removal of the patella means
to the mechanics of the joint Some authors have gone so far as to maintamn
that the removal of the patella has no mechanmcal mfluence upon the knee
Jont whatsoever Such a statement 1s, of course, not justified by the prmn-
ciples of mechanics It 15 quite correct to say that the removal of the patella
does not essentially mterfere with the function of the knee jomnt, but this does
not mean that the removal has no mechamical effect whatsoever upon the knee
There 15 a close relationship between the patella and the quadriceps, since the
patella 15 a sesamoid bone implanted nto muscle Its mechanical function 1s,
however, of comparatively less import, so that 1 a given case the disadvantage
of removing the patella may be far outweighed by the advantage of relieving
the pressure and friction which causes Increasing osteoarthritic changes and
disability of the jont
e Our statsstics on the removal of the patella for chondromalacia (H Brind-

y ) are as follows From 1925 to 1948, 18 patellae were removed from 16
i s S i of oo v

years Results were good 1 10 patients, or 60 per

§en(, with stable jomnts, no pam or swelling, and walking without difficulty

n three patients the results were fair, 1 two patients, m whom both patellae
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for support by mechamcal means This may be accomplished by bandages,
especially m the knee

There are cases of osteoarthritts of the knee 1n which, 1n the course of time,
the ligamentous relaxation has progressed, the jomnt 1s lax and becomes dis
aligned One can easily see that i a case of this type braces become very
essential as a medns of support They are, however, only temporary measures
and can be abandoned as soon as recovery of the overstretched ligament has
taken place and the muscles have deseloped to the degree where they can
provide adequate support to the affected joint

Case L C (Male) #54 864

Age 62 years Adm October, 1944

This patient had trouble with his left knee for the last 30 years At the time
of admisston he had a very panful knee with a range of motion of only 5 degrees
following an mjury five months previously The x ray revealed marhed osteoarthritic
changes This patient was adviced to have the hnee fused, but he rejected the
operation and preferred to wear a long leg brace He worked constantly, and 1n
domng hus farm work had expenenced no pain at all, although he had not bent lus
hnees for tno years when <een last At that time the examination shoned httle if
any motion 1n the knee joint, and there was no pamn on walking or standing erther
with or without the brace An xrav was taken three years after first admisston
and showed the same ostecarthritic changes with a marhedly narrowed joint space

This 15 an example of osteoarthritis of the left hnee 1n a 62 year old farmer
who wears a brace for relef of pamn and 1s thus enabled to do heavy work
Evidently the hnee joint took care of 1tself, and the last x ray picture showed
what appeared to be an obliteration of the jomt space The hnee had become
entirely pamless so that he was finally able to discard the brace

Contracture of the toes and particularly the metatarsophalangeal articula
tions should be prevented by proper support for the arches and by mampula-
tion when actual contracture has developed The conservative measures to be
applied after manipulation are the same as those used 1n static flatfoot or
static clawfoot

C THE ORTHOPEDIC TREATMENT OF SPECIFIC
CLINICAL TYPES OF OSTEOQARTHRITIS

1 Hypertrophte arthritis of the knee joint

The ndications for conservative treatment have been discussed under the
heading of local conservative treatment of osteoarthritis

Tug OPERATIVE INDICATIONS

Operative procedures should be carried out in the following groups of
cases

1) In cases of roughness and fibrillation of the patellar cartilage with n
creasing osteoarthritic reaction m the jont 2) In cases of irregularity and
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called Lipoma arborescens or Hoffv’s disease In degencrative arthntis this
impingement 1s secondary to primary cartilagimous changes Removal of the
synovial membrane does not abolish an active focus of nfection as was
formerly beheved 1t 1s simply 1 procedure to remove 1 mechanical obstacle In
the majonty of cases one will find that after removal of the fatpad the hnee
can be completely aligned and straightened out

In cases m which the cartilige 1s severely damaged we recommend com-
bining the Magnuson operatton with removal of the fatpad or, 1if necessary,

with removal of the entire synovial membrane The latter procedure, however,
1s not often tndicated n the degenerative type of arthritis

4) (Group 4) The fuston operation This procedure 15 ndicated 1 Group
4 mn which the destruction of the joint 15 extensive and irreparable and where
there 15 no probabshity of a spontaneous repair A great deal of judgment 1s
required to determine whether or not the motion of the arthritic knee should
be completely sacrificed In most instances the decision cannot be made until
the jomt 15 exposed at the operation If the joint appears hopelessly destroyed
1ts elmunation 1s fully justified, as a fused hnee holds out the promise of a
painless, weight bearing leg

One mportant point 1s to select the position 1 which the knee jomnt 15 to
be fused We emphasize that 1t should never be fused 1n full extension, except
m cases of considerable shortemng The favored position 1s flexion of 15 to 25
degrees, depending upon the occupation of the patient Those having a stand
g occupation, such as farmers and artisans, require less flexion Those
having a sedentary occupation should have at least 25 degrees of flexion Our
technique consists of removing the cartilage of the tibia and femur com-
pletely and then implanting the denuded patella as a grait into grooves pre
pared 1n the femur and tibla The grooves should be so designed that when
the patella 1s firmly implanted the knee 1s 1n the desired degree of flexion,
preferably of 25 degrees This 15 essentially the techmique recommended by
Hibbs

5) Arthroplasty of the knee in hypertrophic arthritis We have already
observed that 1n general the results of arthroplasty 1n arthritis are none too good,
and they are worse in the knee than 1n any other jount Qur results of arthoplasty
of the elbow, hip and knee in hypertrophic arthritis were 70 per cent good,
20 per cent fair, and 10 per cent poor The over all good results 1n the hnee
Joint, however, were only 39 2 per cent *

One should not undertake an arthoplasty of the knee until one 1s sure that
the joint 1s completely quiescent, and the operation should not be considered
if the knee 15 well fused 1n good position and 1s painless The arthroplasty 1s
Justified 1f both hnees are ankylosed, and 1n one hnee 1f ankylosed m unswitable
position The secunity which the completely stiffened hnee gives to the gait of

the patient, provided 1t 1s 1n smtable posthion, permits one to chance an arthro-
plasty on the other side
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were removed, the result was good m one and poor n the other In one case,
reformation of the patella occurred and 1t had to be removed

2) (Group 2) The Magnuson operation This operation 1s indicated m
cases belonging to Group 2, where jomnt 1irregularities and roughness of the
marginal contours are more extensive Although degeneration of the jont
cartilage 1s moderate, 1t extends over a large portion of the jomnt surface,
and there are numerous marginal exostoses which interfere with free motion

The operation consists in the removal of all mechanical obstacles, especially
the exostoses and hppings and, i addition, in the shaving off of the diseased
cartilage Impinging fringes of fatpads are also removed The method 1s par
ticularly useful m cases with osteophytes and hypertrophied fringes, all of
which produce mechanical obstructions

The question 1s, how much cartilage one may shave off without actually
mterfering with the mobility of the jomnt, mn other words, how much cartilage
can be removed without producing intra articular adhesions It 15 obvious that
only degenerated portions of the cartilage should be removed so that the rest
can form a satisfactory ghding surface of the jomnt from the new fibrocartilage
The cartilage which has been broken away, so to spealk, from its mooring to the
subcortical bone has no tendency to fill in from the side, since cartilage grows
in straight columns from the matnx to the surface It does not grow side
wavs as does the epithelum Consequently, 1f an area of cartilage 15 gouged
out, including the matnix of the cartilage, then this cup shaped area of defect
has no tendency to regenerate, but 1t fills with fibrous tissue which comes from
the bone marrow It follows therefore that the operation can be carried out
only so long as the degeneration does not include the matrix of the cartilage
It 1s not necessary 1n these cases to remove the entire synovial membrane, but
only as much as constitutes the mechanical obstacle The operation must be
followed by verv careful and prompt after treatment Motion 1s started as
early as the fourth day Eight or 10 days later the patient 1s allowed up on
crutches, and soon thereafter careful weight bearing attempts can be made

Magnuson® reports 62 cases of degenerative arthritis of the knee operated
on by this method, 60 of which made a complete recovery during observations
ranging from six months to 16 years G E Haggart® recently reported 30
cases, 27 of which gave good results with mcrease of motion, the mmmum
range bemng 67 degrees, m 21 cases the motion returned to normal We per
formed 10 Magnuson operations for osteoarthritis of the Lnee between 1942
and 1945 The results 1n our 10 cases were excellent 1n four, good 1n two, and
poor 1n four (Hall*)

3) (Group 3) Synovectomy in degenerative arthritis This operation
1s mdicated in Group 3 comprising cases of synovial impingement which do
not respond to conservative means Synovectomy consists n the removal of
the synovial membrane when the latter forms a mechamical obstacle It 1s
therefore espectally mndicated 1n cases of impingement, particularly i the so
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Fic 39 Scatic nerve supply of the hip joint (Lowry and Ergenbnight' )

bations of pamns are best treated by rest and traction, muscle spasm 15 best
taken care of by plaster cast and crutches, as 1s also the intra articular pain
In older individuals, particularly 1f obese, n whom 1t 1s not practical to apply
a cast, one may try crutches alone, with the support of physiotherapv
Procaine mjection In some cases the pamn 1s not relieved by traction, or
1t returns after a very short period of remission Temporary relief can be ob
taned by procamization of the sensory nerve supply of the hip jont ** The
nerve supply to this joint comes from the obturator and the sciatic nerve
The obturator nerve (Fig 538) sends fine twigs from its deep branch nto the
medial and anterior portions of the capsule of the hip joint These twigs
branch off very close to the obturator
foramen The postenor supply of the
Jont comes from a fine branch of
the sciatic nerve This branch sphts
off from the anterior surface of the
trunk and supphes the posterior por-
tion of the hip joint It can be located
at the lower border to the pinformis
muscle (Fig 59) If one constructs
a line between the posterior superior
spine and the sacrococeygeal junction
and divides the distance 1n three
equal parts, the nerve will be found
lying along a line drawn from the
Junction pomt of middle and lower
thirds to the greater trochanter
(Fig 60) Fx 60 Locating soatic branch to hip joint on a2
Both nerve supplies can thus be 10 extending between the tip of the greater tra
located casily and a 1 per cent pro chanter and @ pomt two thirds the distance be

tween the posteror superior spine and the sacro
came solution 1njected into the re- coccygeal junction

-~ - —
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2 Malum coxae semlis

a CONSERVATIVE TREATMENT REST, IMMOBILIZATION
AND PHYSIOTHERAPY

A good deal can be accomphshed 1n the early stages of hypertrophic arthntis
of the lip by conservative measures which do not necessanly mnterfere with
the patient’s occupation At this stage, the patient complains of increasing stiff
ness of the hip joint, particularly in the morning, and of pamn when he walks
long distances However, he 1s still free from might pam, and the exammation
will show a fair range of motion 1 extension and flexion, and possibly even
some 1n abduction and adduction, although there 15 a defimte restriction i
mward rotation It 1s very important to start treatment at this eatly stage It
should consist first in the ehimination of the ifectious focus and 1n the restora
tion of the general health and resistance of the patient Of great advantage
15 a short peniod of bed rest combined with traction Under this regime the pamn
15 usually controlled wathin a few weeks This treatment 1s particularly appro
priate at the time mght pain begins to appear It can well be combined with
physiotherapeutic measures, such as application of heat, hight massage, and
the development of the abductor and extensor muscles of the hip In cases
m which traction relieves the pain in recumbency, but in which pam persists
on ambulation, we find 1t best to apply a plaster cast and put the patient on
crutches The cast 15 left on for six weeks, and 1t 15 more switable on the
whole than a tuber seat brace, which 15 quite uncomfortable 1n obese patients
Usually the type of pamn gives some indication to what extent recumbency and
traction will offer relief Night pain, particularly if spasmodic, 1s due to irrita
tion of the synovial membrane Pain on walking 1s mostly due to the pressure
and grinding of the bone surfaces agamst each other More indefimte pamn de
veloping during the day and increasing evenings 15 usually due to stramn of
the surrounding musculature It would seem, therefore, that periodic exacer
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Fic 58 Obturator nerve supply of the fup jomnt (Lowry and Ergenbnght }
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{1947) reported 108 cases, stating that he obtamed improvement 1n 80 per
cent He drilled holes through the head and neck of the femur 1 order to
obtain a decompresston effect Henderson, applying the method 1n the early
stages of the disease while there was still rarefaction of the femoral head
and of the superior border of the acetabulum, obtaned imtial improvement
but found that the rehief of pain was not lasting Tavernier® recently reported
12 cases with immeduate relief of both spontaneous and elicited pain It seems,
however, that the later results are
not as good as the immediate ones
While his earlier results were excel
lent, chechups five and seven years
after the operation revealed that
mne of his 12 cases the pain returned
in intervals varying from two months
to two years

The driling 15 done through the
nech and head of the femur from the
base of the greater trochanter, at an
angle of 120 degrees, in the direction
of the nech The posttion can be con
trolled by xray The effect ths
operation has on the control of pamn Fic 62 Fusion of the hip jomt for osteoarthritis
l; n:lt (glltet df}?r ;fhe relle; lshe‘ 1- combined intra and extra articular method

ently due to the changes which are

caused 1n the vascularization of the affected bone, and 1s 1n line with the old
wdea of Oller, who trephined pamnful hyperostoses to control pam

Method of revascularization of head and neck by muscle implantation
for the control of pain The underlyimng 1dea 15 to secure a better nutrition for
the femoral head by establishing an additional circulatory supply from muscles
mplanted mto the neck Venable and Stuch?* mention that this method was first
suggested by Bramerd 90 vears ago ‘The authors experimented for several
years with the increase of blood supply m the hip by this muscle flap trans-
plantation They used the vastus laterahs which they mobiized and then
transplanted a flap mnto a long trough made in the neck of the femur This 1s
a most orginal and nteresting 1dea which deserves attention, even though
there are at present no definite operative end effects to report

Fusion operation for the control of pain Many surgeons believe the
fusion to be the operation of choice and the only one which will defimtely
dispose of the symptom of pamn Most certainly 1t 1s the safest method of elim-
mating pam as well as of restoring a switable position of the jomt In many
cases 1t 1s difficult to decide mn favor of this radical measure because the patient
still has a considerable range of motion or his pain 1s only intermuttent Or he

may not be a proper rish for the operation and the lon:
and immobihization following 1t # pertod o secumbency

Persistent pain and particularly mght pamn with a rapidly decreasing range
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gion We have carried out this procedure in a number of cases and found that
the relief lasts from several days to several months, the injection can well be
repeated after a suitable nterval (Fig 61)

All mnjections were done with 1 per cent procaine, 10 to 15 cc each bemng
used for the anterior ind posterior regions The results of these mjections were
tabulated by Lowrie and Ergenbright™ as follows Of 23 patients treated, 19
had immediate and complete rehef of pam
both on rest and on motion, and four cases
had httle or no relief

The x ray treatment of osteoarthritis
of the hip In addition to the treatment by
recumbency or traction, certain cases of n
tense and locahzed hip pam, particularly
those with persisting might pain, are bene
fited by x ray treatment Our routine 1s to
subject the patient first to traction, 1mmo
bilization and physiotherapy, then to pro
cumzation and then, failing mn these, to
X ray treatment

This treatment was carried out i seven
cases (Lichtor), each course consisted m
13 treatments of 100 R at 48 hour intervals

Fic 61 Malum coxae sembs procamng

mjection Cae E S (male) 49 vears
December 1936 Progressive pamn and
gradual decrease of motion in the nght
hip for 15 years X ray shows osteo
arthritis of the right lip Procaine injec
tion nto the obturator and sciatse supply
of the nght hip brought complete relief
of pamn and ahility to walk without
support \o recurrence of pamn for thiee
months second 1njection also resulted in
relief of pamn

A total of 14 x ray courses was given to all
seven cases Eight of these courses were fol
lowed by marked relief of pain within several
days, 1 two more, rehef was obtamed
within a period of one week or more, n the
four remamming courses of xray radiation,
there was no relief Even m the cases which
were reheved, the pain returned within three
months Our conclusion was that the xray
treatment, while giving temporary relief m

many cases, 1s not of lasting value 1n the treatment of malum coxae semlis

b OPERATIVE TREATMENT

The operative treatment pursues three objectives The control of pamn, the
principal objective, the correction of the deformuty and, thirdly, the restora

tion of mobility of the joint

1) Operative methods for the control of pain Method of bone drilling

The ongmator of the drilling of bone 1s Arnaud, who first mentioned the
method m 1928 He mntended 1t less for the control of pamn than for the con
trol of the arthritis 1itself, apparently taking his cue from the concept of
Robertson Lavalle (1919) who advocated the method of forage or drilling
m the treatment of tuberculous arthritis, particularly of the Lnee joint Foir
years after Arnaud, Duvernay (1932) reported 10 cases of osteoarthritis of
the hip m which the pamn had been relieved by driling of the neck Mackenzie
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placing it m 2 plaster cast gives bony umon mn only 60 per cent of the cases,
and that the functional results are poor

Favorable results from arthrodesis in hypertrophic arthriis of the hip are
also reported by Ghormley

The nerve resection for relief of pain This 1s a method exclusively de-
signed to relieve pamn in hups in which the arthrodesis 15 either rejected or 1s
\nadvisable because there still remains a Jarge excursion field of the hip jount,
or 1n cases of bilateral mvolvement where one hip must necessanly be left in a
movable condition The procaine mjection, we have mentioned above under the
heading of conservative treatment, should precede the nerve resection, since 1t
gives mformation regarding the origin of pan and the chances for 1ts suppres
sion by eliminating the sensory nerve supply of the jont If the paimn 1s com
pletely rélieved, even for a short time after procaine njection 1nto the frelds of
both the obturator and sciatic nerve supply, one may then proceed to resect the
sensory branches 1n order to estabhish a more permanent state of rehef The
method was first mentioned by Camitz of Gotenburg, Sweden (1933), and was
later taken up by Tavermer, ® who described an operate plan of dissecting
the deep branch of the obturator nerve m order to suppress the pan

The first report published by Camitz of hus results on resection of the nerve
was favorable The pain was suppressed Tavermer and Godinot ° (1939) re
ported a series of 57 obturator neurotomtes of which 45, or 82 1 per cent, gave
immediate relief The results, however, were not lasting, and 1n their later
report of 51 cases they could find only 14 mn which the resection was com
pletely successful, making the total of satisfactory results 38 per cent The
cause of the faillure was then recognized in the fact that after denervation of
the obturator nerve supply, pain still remamed 1n the posterior terntory This
led them to complete the procedure by adding the denervation of the posterior
nerve supply to the hip jomt capsule

The combined method of anterior and posterior resection 1s now used by
Tavernier and Godinot ® as a routine, and the results have been much more
satisfactory The patient 1s immediately reheved of pamn, and after about 10
days he can begin to walk agam Of their 24 cases operated on, 17 or 70 per
cent were completely reheved immediately after the operation Inasmuch as
the combined operation 1s new, having been performed for the last few years
only, there are as yet no authentic reports on the late end results available

Our own statistics (R W Newman) on nine nerve vesections are as follows
In four cases in which the obturator branch alone was resected, three were
relieved of pamn, of five cases m which both obturator and saatic supplies
were resected, four were definitely reheved and one case was improved How-
ever, the observation time averaged only mine months
T e i e e et
which do not respond to e len othmg ur? coxae senths, particularly in cases
yet are not advanced enou lf) arrons o canmobihzation and physiotherapy,

gh to warrant a radical procedure such as arthrode
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of motion and increasing deformuty constitute a defimte indication for this
operation Of all procedures for the control of pain, 1t 1s without doubt the
most rehable The fusion can be carried out by any one of the numerous
technical procedures that have been advocated We prefer the intra- and extra
articular types of fusion For the mtra articular type we use the Albee tech
nique combined with a bone graft or strut placed 1n the trochanter and the os
iy (Fig 62) It 1s not necessary to dislocate the head in order to obtam
complete ablation of the cartilaginous covering, especially since this 1s a rather
shocking procedure pootly tolerated by many patients Dichson and Wilhen®
advocate 1 simpler procedure The hip 1s exposed by a Smith Petersen mcision,
and the cirtilage on both surfaces of the joint 1s brohen up by a specal curved
chisel such as the one devised for arthroplasty This exposure allows for the
correction of the flexion and adduction deformuty, as well as for sufficient
roughening of the cartilaginous surfaces When the jomnt has been adequately
freed by this method, 1t 1s possible to mampulate 1t without dislocating the
femoral head and to give 1t the proper position, which 1s flexion of about 30
degrees, abduction of no more than 5 degrees and shght external rotation
After this 1s done, a vitalium nail 1s drrven nto the neck and head of the femur
through a second mncision, and the nail 1s carried nto the thick portion of the
Htum above the superior roof of the acetabulum The Dickson and Willien
operation has the advantage that there 1s no operative shack since the hip 15
not being dislocated, and no application of plaster of Paris 1s necessary In all
10 cases which these authors repotted there were no postoperative complica
tions, and complete fuston of the joint was accomphshed

For the extra articular type we use the greater trochanter, according to the
methods of Hibbs and Hass Tavernier and Godmot ° obtamned rapid and
complete ankylosis n three months with the combined method of mtra and
extra articular fusion Before such a fuston operation 1s undertaken, one should
ascertain the mobility of the lumbar spine, since the anhylosed hip depends
upon the aid of spmal movement for carrying out flexion and extension of the
Imb If the mobility of the lumbar spine 1s good, then one can allow more
flexion 1n the hip jomt, which makes 1t easter for the patient to sit In many
cases, however, we find that the motion of the spine 15 considerably restricted
due to spondylarthritis In this case, the hip must be given a posttion of less
flexion, possibly not more than 10 to 15 degrees

Niebauer and Kmng' use a nail, followmng the method first reported by
Watson Jones * * They found that immediate fixation could be obtamed with
the nail alone, but both rigidity and strength of fixation are greatly increased
when one mserts 4 screw through the acetabulum into the head at a right angle
to the nail With this operation which ofters a very firm fixation of the hip
jont, the authors obtained panless, stable hips 1n 15 of 24 cases the patients
were encouraged to sit up m a chur as early 1s the 10th day Watson Jones®
also favors the nail arthrodesis for the unilateral osteoarthritis of the hip jont,
pomting out that the simple method of denuding the jomt of its cartilage and
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stresses 1 walking 1s well 1s 1n standing, one must first make sure that the
jomnt has 1 sufficient range of motion to allow for the necessary flexion range
after the osteotomy 15 performed, secondly 1t must be established that 1t least
4 portion of the joint surface 15w eight tolerant
We mav state then that the cases suitable for osteotomy <re those which
have no mght pan and do have at least some patm free adduction and flexion
range This pomnt 1s important They must hve a panless ringe of motion of
adduction and flexion, because after the osteotomy the flexed himb 1s extended,
and the 1dducted imb 15 abducted Consequently, as the limb 1s flexed from the
extended position or 15 adducted from the rbducted posttion, 1t must have at1its
disposal a certamn pamless flexory and adductory field The only remamning
condition then 1s that the lumbar spine have sufficient mobihity left to take care
of the forward fleuion of the body as the patient sits down The type of
osteotomy 1s not of great consequence One may use either a simple osteotomy
or the Schanz technique, or a combination of osteotomy and pinning to secure
the position of the fragment
The practice of combining osteotomy with fusion has a certan rationale
Since there are no muscles attached to the upper fragment, the osteatomy im-
mobilizes 1t, provided the ostectomy 1s performed above the lesser trochanter
Consequently, the success of the fusion 1s more assured
Statistics In our cases of subtrochantenic osteotomy for the correction of
posttion in malum coxae senilis, the results were gratifymng Early results of
the simple subtrochanteric osteotomy were 73 per cent good and 23 per cent
fair, tahing n consideration not only the position but also the weight bearing
ability of the joint
3) Operative methods for restoration of mobiity Acetabular plasty
Several years ago, Smith Peterson of Boston devised a procedure called the
acetabular plasty or chetloplasty The operation consists in the removal of the
overhanging bone ledges and bridges around the acetabulum and around the
head of the femur It 15 indicated i cases where the exostoses around the
head are massive, but the jomt surfaces themselves are still smooth The feld
for this procedure 1s rather narrow The efficacy of 1t 1s still unsettled, but 1t
seems to provide an increase 1n the abduction range
Arthroplasty Of all the operations performed on pamiul and stiff hip jomnts
due to osteoarthritis, this 1s the most difficult and the most uncertan 1n 1ts end
result It must be accepted, therefore, only with a great deal of reservation, and
the ndication must be drawn particularly strictly The individual must be
young and vigorous, preferably under 50 years We do not think 1t suitable for
heavy workers, but i bilateral 1nvolvement of the hip jomt especially when
motion has been practically oblhterated, 1t 1s definitely ndicated, because 1t 15
most desirable to secure motion 1n one hip (Fig 63)
. ‘:ggft:e;ut;t:l ::p ;;zh:’(:fllasty or fascial nterposition 15 the better method
alllum cup method 15 certamly simpler Harmon®
uses a sort of lucite or pleviglass material to cover the head This material 15
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s1s The question may be brought up whether the denervation of the nerve
supply of the hip joint imvolves the danger of producing a neuropathic jont,
such as we see m tabes It seems to us that this danger i1s remote since we
see no such jomnt degeneration mn other conditions mn which the peripheral
nerve supply 1s interrupted, whereas we do see 1t 1n pathological conditions
mmolving the spmal cord itself We believe, however, that a more selective
indication 1s necessary The simplest instance 1s the case of arthntis with pamn
ful lups, which otherwise would have to be arthrodesed because of pamn, but
which still have a considerable range of motion In bilateral cases of this hind,
the indication may be particularly appropriate smnce 1t would be unwise to
carry out the arthrodesis on both hips One would then have only the choice
between arthrodesis of one hip and arthroplasty of the other As we shall see
later, the arthroplasty operation of the hip does not give umformly good
results, and 1t seems to us advisable to proceed with denervation of one hip, 1f
not of both, before such an arthroplasty 1s performed

Fimally, there are numerous patients who are too semile and too frail to
tolerate an extensive operatton such as arthrodests or arthroplasty

Section of Obturator and Sciatic Branches
Case AT (Female) 41 8132
Age 66 years Adm  July 2o, 1947
Osteoarthritis of the right hip with obturater and saiatic radiations Temporary
rehief from procame Section of obturator nerve performed mn September, 1947,
and of sciatic branch 1 December 1947 End result was complete rehef

2) Operative methods for correction of deformity We may assume that
one joint has adequate tolerance for weight bearing or bas some range of
motion, but the faulty position causes difficulties 1n walking and produces a
stramn at the lumbar spine This 15 a case for the osteotomy Before an opera
tion 15 decided on, one must take thorough stock of the general body ahgnment
to ascertain for mstance, 1f there 1s increased forward mchination of the pelvis
which causes the weight to be borne on the posterior aspect of the acetabulum
and the corresponding anterior portion of the femoral head

Only 1 early stages do conservatiye means suffice to correct the flevion and
adduction deformity of the hip According to kuhnms,” correction may be
managed by exercises or by cast treatment or traction, according to the par
ticular case If there 15 muscle spasm, cast or traction will suffice If there 1s
muscle disequilibrium, exercises of the particular muscles are w arder To
correct the mcreased forward mclination of the pelvis, back support and
postural exercises are helpful If pain 1s assoctated with muscle spasm, one will
necessarly start first with rest in bed and then proceed with the application of
a hip spica and crutches to secure weight bearmg tolerance and ambulation

If under this treatment the faulty position of the hip with the attending
inchnation of the peluis cannot be corrected, the osteotomy 1s mdicated Since
following corrective osteotomy the hip jomnt must sustun weight bearmng
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labor, one being 1ble to go back one year after the operation, and the other,
after three years The observation time varted between eight months and four
years

The Acrylic Prosthests The latest contribution to the operative treatment
of the osteoarthritic up 15 the acryhc prosthesis ntroduced by the Judet
brothers™ 1n Paris in 1946 It consists i the removal of the head and its
substitution by a prosthesis made of acrvlic matenal, or 1n 1its later modifica
tion of Vitallium or stamless steel This method 15 arousing an unusual amount
of nterest not only as a substitution for the arthroplasty, as 1n malum coxae

Fic 64 Pulmonary hypertrophic o teoarthropathy Cae M W
the end phalanges b) % ray .hows advanced hypertro;

2) Note clubbimng of
phic changes
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flesible and durable and has great tenstle strength The after treatment 1n
arthroplasty of the hip joint 1s traction for several weeks, while the hip 15 held
m extension and inward rotation Acttve exercises are begun in one week
Mobihization should be slow, and no force should be apphed So far, any
attempts to improve the range of motion by forcible maneuver have failed to
gnve us results If contractures occur following the arthroplasty, 1t 1s a sign the
arthritis 1s still active The patients are allowed upon crutches six weeks fol
lowing the arthroplasty Weight bearing 1s not permutted, however, before three
months The amount of flexion obtamed 1s usually moderate and rarely sur
passes 45 degrees In cases which have 30 degrees of motion or more before,

Fic 63 Malum coxae semlis cup arthroplasty Case G F (female)
#42 2122 32 years February 1947 Pain and stiffness of the left hip
for three years X ray shows osteoarthntis Arthroplasty with Smuth
Peterson cup resulted in a good range of painless motion a) Before b)
After operation

the chances for obtaiming more extenstve ranges are much better In the series
of 16 cases reported by Harmon,* 13 of which were observed for 18 months
or more, excellent results were obtamed 1n 62 5 per cent The statistics of
Bickel, Ghormley, Coventry and Mussey on 27 cases of cup arthroplasty gave
15 per cent excellent, 30 per cent good, 27 per cent fair, and 30 per cent poor
results The results of Tavernier " are somewhat better Of 17 cases, he re
ported 12 excellent results with a mobility of 30 to 40 degrees flexion extension
range, and 15 to 30 degrees abduction This standard, however, 15 lower than
that used by American authors Statistics on our results * comprise 13 cases
operated up to 1939 Of these <even or 54 per cent gave good results, two or
15 per cent, fair results, and four or 31 per cent gave poor results The cases
with good results had at least 30 degrees of flexion range with 10 degrees of
abduction, and were pamless on weight bearing Those with far results had a
flewion range of less thin 30 but more than 20 degrees, no adduction con-
tracture and no or only shight pan on weight bearing It was found, however,
that there were only two patients, or 15 per cent, who could really do heavy
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sepths but also because it has many other fields of apphcition The Judet
brothers report to date on no less than 500 cases, Dr J Verbrugge of Antwerp
on 300, and they are jomed by many American surgeons, W R McAusland of
Boston bemng one of the most enthusiastic supporters of the method The
acryhc material 1s being supplanted gradually by metallic material (Vitallum
or stamless steel) m a number of modifications (Jaennichen, Peterson, Eicher
and so forth) So far the reports are extremclvy optimustic, though late end
results cannot yet be reported Particularly the mechamecal effect of the
prosthesis upon the weight bearing tolerance and the stress reactwon of the
supportmg nech and shaft of the femur 1s yet to be determined

IX ON HYPERTROPHIC OSTEOARTHROPATHY

This 15 1 conditton resembling hypertrophic arthritis which develops in the
course of severe urculatory disturbances particularly chronic diseases of the
lungs, such 1s lung abscess and bronchiectasis It was first described by Bam
berger The chnical picture consists essentially in the stubbing of endphalanges
of the fingers and toes, and a crinkling and furrowing of the nail The x-ray
shows osteoarthnitic changes in connectzon with secondary peniosteal thichening
of the bone, particularly of the phalanges and metacarpals

Case MW (Male) #38 30059
Age 65 years Adm Mav, 1939

In January, 1930 the patient began to complam of marked enlargement of the
hands, wnists forearms, feet, ankles and the legs At the age of 15 he had measles
folloned hy an enlargement of the joints and the 3rd and 4th fingers on the right
hand Every spring since, he had recurning swelling with pam of the feet and
hands, each attach left the members enlarged Patient had been unable to walk
for two years or to work with Ins hands for three to four years Exammation re
vealed enlargement of the forearms, wrists hands, legs ankles, and feet with
marhed arthritic changes The electrocardiogram revealed a bundle branch blach,
and the lungs showed chromic bronchitis The fingers had the characteristic
stubbing of the endphalanges and there was the usual curving and dryness of the
nails In the s ray there appeared the usual changes of advanced osteoarthntic
destruction and deformation (Fig 64)
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with thickemng and scar formation and sometimes even with ossification
(Dig 65)

Gradually the mflammatory signs n the interyertebral articulations substde,
and the condition becomies quiescent or entirely arrested This may occur
before any ankylosts his taken place, or the process may go on to complete
ankylosis Accordingly, one may mahe 1 chinical subdivision of the simple
atrophtc nrthritis of the spine on one hand, and the anhylosing type on the
other The atrophic arthritis 15 not confined to 1 single vertebra, but always
occupies a section of the spinal column and sometumes the entire spine

B THL CLINICAL SYMPTOMS

1 Early subjective signs

The first sign referable to the spmal column 1s a certam occasional discom-
fort and pain at rest, which may disappear after some activity It 1s partic-
ularly noticed mn the morning, ind the patients are sensitive to weather
changes Before the appearance of actual pamn, paresthesia, tingling and numb-
ness 1n certain portions of the body are not uncommon

2 Limitation of motion

Restriction of motion 1n different directions 1s noticed almost at once o the
nvolved sections of the spinal column This inmtation 1s at first entirely con-
tractural, due to the protective spasm of the spinal muscles The greater the
normal mobility of the spine, the more abvious 1s the restriction caused by this
muscle spasm It will, therefore, be most noticeable 1n the cervical and lumbar
portions In the dorsal spine, on the other hand, the paresthesias prevail The
patient mamtains a peculiar guarded attitude which 1s noticeable 1n his gait
and 1n the ordinary moy ements of his body

3 Radiation

Radiating pain develops later It 1s characteristically circumferential i the
dorsal spine, that 1s, 1t encircles the thorax, marhing the course of the inter-
costal nerves In the lumbar spine, however, the radiation 1s directed toward
the lower extremuty and, according to the seat, may occupy the territories of the
femoral, scratic, ihomguinal, or 1lohypogastric nerves In the cervical spine the
radiation occupies the ternitory of the occipital nerves and the brachial plexus
Charactenstically the radiation which 1s due to impmgement of intraspinal
nerves 1s not confined to the anterior primary dwiston, but includes also the
dorsal region of the body supplied by the posterior primary division of the
spinal nerve This 1s to be expected, because the impingement occurs 1n or near
the intervertebral foramen before the division of the spinal nerve

4 The deformty

Spmal deformity develops slowly and never reaches the degree seen m mare
destructive lesions The gradually developing obliteration of the jomt may



Lecture V

ON SPONDYLARTHRITIS A NONSPECIFIC ARTHRITIS
OF THE SPINAL COLUMN

’I;lERE 15 no sound pathological basis for separating the arthntis of the
intervertebral articulations from arthnitis in general From the chnical pomnt
of view, on the other hand, there are several reasons why spondylarthnitis
occupies a place of 1ts own Furst of all, the strict diviston nto the hypertrophic
and atrophic types 1s not always feasible, because a mixture of these two tvpes
occurs only too often In older ige groups we observe frequently that the
hypertrophic arthritis as a feature of senescence (Oppenheimer’ ) becomes
superimposed upon an earlier theumatord type

Then also the proximity of the spinal nerves and their {requent mvolvement
m the arthritic process 15 responsible for certain patterns of radiation which
require careful analysis from the diagnostic viewpoint They must be differen
tiated from a multitude of other pamn producing conditions not connected with
the spnal column Tailure to do so may lead to erroneous diagnoses, and
worse yet, to faulty indications and sometimes even to unwarranted operations

I THE ATROPHIC
ARTHRITIS OF THE SPINE

A THE PATHOLOGY

The changes which occur in the
intervertebral articulations are quite
1dentical with those seen in the larger
jomnts They start 1 the synovial
membrane of the interyertebral
articulations as well as in the
costovertebral joints (hlinge) There
1s the fibrinord degeneration of the
synovial membrane, and the produc-
tion of an exudate and of a pannus,
Just as 1n the other jomts In the end,
an obliteration of the jomnt takes
place by means of fibrous adhesions
and often by complete bony an
Lylosis In addition to this, 1t 1s pe-
cular of spinal arthntis that the
numerous periarticular ligaments
Iikewise show cellular nfiltration 1n

Fic 65 Atrophic arthntis of the spme calafica  the acute stages and finally end up
tion of hgaments

102
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ngdity of the spine which starts 1n
the dorsal regon and extends down
ward, producing a charicteristic
dorsum rotundum Strumpell” and
Pierre  Marte® described another
type of spondylitis also characterized
by progressive stiffening which, how
ever, begins 1n the lower portion of
the spine and often includes the hip
jomnt (spondylose rhizomehque)

In all types, the changes mn the
joints of the spine parallel those n
the large articulations The same
type of pannus formation occurs,
which finally leads to destruction of
the cartilage and lacunar erosion
There 15 the same activity of the
bone marrow which becomes fi
bmsed’ invades the cartllage xtself, Fic 67 Ankylosing type of spondylarthriis Note
and replaces 1t entirely bamboo Iike formation due to calafication of

Attention should be directed longitudinal Li_aments
especially to the appearance of
arthritic changes m the sacro ihac jomnt It 1s one of the early signs of the
atrophic spondylitis in general, and more particularly of the Strumpell Marie
tvpe In the so called Bechterew type, i which the lesion 1s confined to the
thoracic and cervical vertebrae, we do not find the early sacro ilac changes
In the Strumpell-Marie type these changes always precede any other ¢ ray
signs of spondyhitis (Hare®), and 1 the early stages they can be recogmized
by the increased density of the bone adjacent to the articulation* (Fig 68)
These are then followed by a total loss of structural detail, and finally the
entire jomt outhne disappears At first the sclerosis of the sacro 1liac joint 1s
hmited to the 1hac bone, the sacrum
becomes mvolved later

In contrast, in the hypertrophic
arthntis the sacro 1iliac joint does not
become 1nvolved 1n the process of
anhyloss, nor do the other artrcula
tions of the spme If the sacro thac
Jomnt appears effaced m the X ray
picture, 1t 15 due to the oblique post
tion of the joint at the sacro 1hac

¥ tion (Borak!), and not t tri
Fic 68 Atrophic pondylarthnitis Note ol;:e:: on Also’ n the hypertrophlc
tion of sacro thac Jomt Case A" o type the sacro 1hac pam 1s absent,
and the patient does not walk Iihe
case 1 the atrophic type (Scott™)

one with sacro iliac disease, as 1s the
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produce a considerable degree of dorsum rotundum or a flattening of the
lumbar or cervical spine But there 15 never the acute angulation which one sees
in tuberculos:s or, sometimes, m osteomyehtis

C THL \-RA} SIGNS OF ATROPHIC ARTHRITIS
OF THE SPINE

1 In atrophic spondylarthritis

In the atrophic arthritis of the spine the discs are preserved much longer
than 1n the hypertrophic type Nevertheless, with the progressing anhylosis the
disc loses 1ts function and later undergoes gradual degeneration The entire
spinal column undergoes progressive atrophy, and the articulations become
blurred and can no longer be defimitely made out The contours are wavy and
wdistinct

Fic 66 Spondyliis ankyl 1wa or rh ) Note

1 ton of

2 In ankylosing spondylarthritis or spondylitis ankylopotetica

This 1s merely a vanant of the atrophic type Its characteristic feature 15 that
1t leads to early and complete ankylosis of the intervertebral joints The most
striking feature, however, 1s the ossification of the ligamentous apparatus,
mvolving both the long hgaments of the spinal column and the short ones
(Fig 66)

In the x ray picture the spine assumes a charactenstic bamboo appearance
and the discs are thinned out and irregular The intervertebral articulations
appear obliterated as do also the costovertebral jomts (T1g 67) In the lateral
view, one notices the ossification of the anterior longitudinal igament There
are two chnical subdivisions, the Bechterew and the Strumpell Marie types In
1893 Bechterew described a type of spondyhtis characterized by progressive
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are not the primary lesions
In osteoarthritis of the spine
the disease starts in the inter-
vertebral disc, 1n contrast to
the atrophic type of spondyl
arthritis where the chinges
start i the mtervertebral
articulations

The first change 1n the disc
1s the fibrillation and the liq-
uefaction of the hyalme car-
tilage with formation of fis-
sures and cavities Large
clefts appear This 1s then
followed by calaification and
granular decay of the fibers,
with disappearance of the
cells In heeping with the
nature of hypertrophic arth
ritis, we see a revasculariza
tion of the cartilage layers
from the adjacent cancellous
bone of the vertebral bodies
These secondary proliferative
changes follow degeneration
of the cartilage of the disc
and result in the formation of
exostoses, precisely as sn hy-
pertrophic arthritis of periph-
eral joints

As a result of the degenera-
tion, the disc loses all 1its

physical properties It becomes an melastic body and finally disappears entirely
between the margins of the exostoses, which now form heavy ledges bridging
the ntervertebral space (Fig 69) All this conforms with the general picture
of arthritis deformans It 1s peculiar, however, that the bone proliferations
do not confine themselves strictly to the margins and circumference of the
body, but they may also penetrate into the disc itself

The reason why these exostoses form mainly at the periphery are the tension
stresses of the Ligamentous apparatus, they develop mn proportion to these
stresses and fail to develop 1if no static stresses warrant their appearance The
ossifications can be considered as physiological reactions to these stresses
necessitated by the degeneration and later the disappearance of the disc The;
are seen mostly at the anterior margins of the vertebral bodies, while the pos

Fi¢ 70 Osteoarthnti of the spine Bone bridges and
spurs and degeneration of the disc
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As the spondylitis advances, the process of decalcification so characternstic
of the atrophic type sets in the spmne and later includes the sacro ihac jont
which, as a result, loses 1ts earher sclerotic appearance

D THE DITFERENTIAL DIAGNOSIS

1 Osteomyelitss

Osteomyelitis due to pyogemc bacteria or to the typhoid or paratyphod
bacillus shows early destruction of the intervertebral disc, in contrast to the
atrophic spondyhtis There are also structural changes i the body of the
vertebra which are not observed m spondylarthritis In acute cases differentia
tion between arthritis and nfectious osteomyehtss 1s not difficult, n subacute
and chronic cases, however, the distinction 1s not always easy

2 Vertebral epiphysitis

The vertebral epiphysitis or the kyphosis adolescentium, the so called
Scheuermann’s disease, 1s a pure growth disturbance of the epiphyseal cartt
lage The narrowing of the disc which we see in this disease 15 not due to 1ny
destructive inflammatory process Nevertheless, secondary arthritic changes n
the spine may appear after years in cases of Scheuermann’s disease, but they
are of the hypertrophic type

II THE HYPERTROPHIC TYPE OF SPONDYLARTHRITIS
OR THE SPONDYLARTHRITIS DEFORMANS
A THE PATHOLOGY

So far as the intervertebral joints are concerned, the changes are essentially
the same as 1n degenerative arthritis of the large joints But the joint changes

™ - Ay . o TR I e 3

Fic 69 Hypertrophic spondylarthritis Note degeneration of disc and bone buidge
umting vertebral bodies
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rdiated to the anterior abdominal aren one year prior to admission It was
mistahen for gall bladder disease, and the gall bladder was removed The pun
from the lower dorsal spine usully radiates nround the body and 1s referred to
the upper 1bdomen, simulating appendicitis or gall bladder disese The pun
onginatng from the upper lumbar spme 1s usually distributed along the
iiohypogastric, the tho mgumnal, and especially the external cutaneous nerves

It 1s not unusual for this pun to appear bilaterally If the lower lumbar spine
1s ivolved at the lumbosacral junction, there 1s frequently sciatic radiation
which may simulate inteispinal pressure produced by 1 hermnted disc ot by an
intraspial tumor The pun, however, 1s often bilateral, shows poor anatomical
distbution, and rarely extends below the knees The anatomical reason for
the occurrence of this radiating pain 1s undoubtedly the changes which occur n
the intervertebral forimina The formation of small exostoses and the inflamma

tory swelling of the synovial membrane produce a narrowing of the interverte-
bral foraminn and cause pressure upon the spinal nerves

11 THE TREATMENT OF SPONDYLARTHRITIS
(ATROPHIC AND HYPERTROPHIC)

Inasmuch as the treatment of the two types of arthntis does not vary es-
sentially, there 1s no reason for a separate discussion of each type It seems to
us more to the point to differentiate the treatment according to the phase of the
disease, distingmishing particularly between the earlier phases 1 which pam
1s predominant and the later phases which are characterized by nigidity and
deformity

A CONSERVATIVE TREATMENT

The conservative treatment of spondylarthritis consists of two components
The basic treatment, which ncludes
such general measures as sedation,
gold therapy, hygenic treatment,
etc , already discussed under general
treatment for arthntis, and the local
conservative treatment, that consists
marnly 1n rest and recumbency, x ray
therapy, local physiotherapy and 1m
mobilization

-

Py
Fic 71 Atrophic spondylarthntis {Strumpell
Marie} Case W H (male) #300979y 20
years July 1930 Low back pam and pamn 1n
bothr hups for many years ereasing stiffness
Acute recrudescence with marked muscle spasm
requinng bed rest Treatment by traction and
physiotherapy for 10 days patient able to
leave bed and walk with lumbosacral support
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tertor borders are unusually free The posterior longitudinal higament 1s thin
and mamtams its connection with the disc rather than with the vertebrae
Occaswonally we see small nodes of ossification mn the hgamentum flavum The
bone itself shows the same changes we see i the larger joints, namely cavities
and subchondral cysts filled wath blood, fibrin, or detritus of bone (Trummer
cvsts)

This llustrates from the pithological standpoint the contrast between the
spondylarthritis deformans and the ankvlopotetic arthntis The latter belongs
to the atrophic type and starts wn the articulation, while the hypertrophic
arthritis starts m the disc and the wrticulations follow In the ankylotic type
the ossification of the anterior longitudinal hgament which forms the so called
bamboo spine 1» charactenistic, but this should not be confused with the forma
tion of true evostoses seen 1n hypertrophic arthntis of the spme (Fig 70)

B THE CLINICAL SYMPTOMS

1 Subjective symptoms

The earliest symptoms of the osteoarthnitic spine are pam, stiftness, tender
ness along the spinous pracesses paresthesta, radiating pain, and restriction of
motion We find that the pain 1s less severe and more readily controlled 1n the
hypertrophuic type of arthritis It 1s aggravated by strun and stress on exertion
and 1s at least for a considerble length of tume, relteved by rest This type of
arthritis mvolves people of middle age and older, whereas 1n the atrophic type,
the vounger 1ge group 1s prevalent The disease develops slowly and msidt
ously, and the patients pay little attention to it sometimes for a number of
years until the sy mptoms become exaggerated

2 Radrattion mn hypertrephic spondylarthrus

Several relevant pomts should be emphasized 1n relation to this most disturb
wg of all symptoms 1 There 15 no relation between the amount of changes
seen 1 the x rav picture’and the extent and mtensity of radmation It usually
tahes m a number of sensory dermatomes and ts seldom confined to a smngle
ane 2 On the other hand 1t never occurs m the stuet territorial himitations
which we see n the hermated disc 3 Furthermore, the radiation tn the
arthntic spine 1s accompanied by other sensory disturbances such as pares
thesta, numbness, or burning pain It 15 therefore not of the purely protopathic
neurilgic type which we see  other conditions Anesthesia 1s quite unusual,
but hyperesthesia 1s not at all mfrequent 4 The radiating pam usually pre
cedes complete rigidity of the spine and often subsides later when the spme
has become entirely immobile 5 The differential pont 1s that the pamn 15 usually
reheved by positioning or lymg down Tlis 15 1n contrast to the pan caused by
a disc ot a sprnal tumor, where such relief cannot be obtaned by positioming
or rest alone

Radiation from the loner dorsal and upper lumbar spine often mves rise to
erroneous diagnosis of an 1ntra abdominal condition In one case the pamn
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to ¥ ray are due to the liberation of sulfur within the body 1n such a form that
1t can replemsh any local sulfur deficiency We have already remarhed, how-
ever, that sulfur deficiency 1s not generally accepted s 3 factor in arthritis
According to Hemphill and Reeves,” the value of x ray therapy consists
facihtating orthopedic correction and prevention of the deformity by reducing
pam, stiffness, and paravertebral muscle spasm In therr experience, pam
hmuted to the sacro ihac jomnt was almost umformly controlled by x ray
In moderately advanced cases they state that 91 per cent yere improved,
whereas 1n farther advanced cases of ankylosed sacro 1hac jomts control of
pamn was obtaned 1 82 per cent An increase of motion was noted 1n 81 per
cent m the early group, and In 69 per cent in moderately advanced cases,
whereas far advanced cases showed 1mprovement 1 motion 1n only 5 per cent
Qur expenience with x ray treatment 1 the Strumpell Marie type of arthritis
have been somewhat less favorable Of eight cases treated, one was an early
case seen within one year after the beginming of the complamnt, two were
seen within two years, one after three, and three after four years Of these
eight cases, seven or 87 5 per cent had immediate relief of pain, and three or
43 per cent had increased mobility also One patient, followed as long as one
year, had no recurrences However, no result was obtained 1n cases of very long
standing

A combination of x ray and orthopedic treatment of the Strumpell Mane
arthntis 1s advocated by Baher* The x ray treatment 1s given early for the
alleviation of pam and muscle spasm This allows more rapid and more ef-
fective correction of the deformity which 1s accomplished by special exercises
designed to develop the muscles of the shoulder girdle, to expand the thoracic
cage, as well as to strengthen the abdommal wall The posture of the patient 1s
wmproved by proper exercises and with the assistance of a shoulder brace In
patients treated during the early stages, encouraging results are obtained with
ths combined method which reduces pain and stiffness, increases spinal motion

and chest expansion, and releases the paravertebral muscle spasm .

B THE OPERATIVE TREATMENT OF SPONDYLARTHRITIS

We have learned long since that forcible correction of the deformuty 1s a
dangerous and disastrous procedure, because 1t may lead to immediate destruc
tion of the spmal cord It may be surprismg to learn, therefore, that recently
operative measures have been brought forth to improve the deformities These
operations are based largely upon the concept that 1t 15 not the bodies them
selves, but rather the ntervertebral articulations which prevent correction of
the deformity Smith Peterson, Larson and Aufranc® proposed an appropriate
operative procedure for the correction of hyphosis in the ankylosing type of
spondylarthnitis They expose the posterior arches by a midlme ncision, re-
flecting the ntraspinous and supraspinous higaments, and splitting and ezc;smg
the spinous processes at their bases Then, by subperiosteal dissection, both the
supenor and mferior articular facets of the ntervertebral Joints are, exposed,
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1 Recutnbency and traction

Recumbency 1nd traction 15 mdicated i the most acute stages or 1n periods
of acute recrudescence It should be apphed for short periods only, rarely
over mare than one or two weehs, because the general health of the patient
demands ambulation at the earliest posstble moment (Fig 71)

2 The immobihzing ambulatory treatment

This 15 best carried out by means of braces rather than casts, so that the
muscular spasm can be relieved by application of heat and massage When
this spasm has been controlled, 1t 1s possible to obtamn some correction by active
exercises, but the back brace must still be used to rest the muscles during the
wtervals

3 The physiotherapy treatment

The physiotherapy treatment consisting in heat and massage and graded
exercises should be apphed as early as posstble, whether the patient 1s recum
bent or ambulatory

4 Correction of deformity by casts

While the disease 15 active, the flexion deformity of the spine mcreases,
sometimes at a rapid rate The question then arises whether the spine 15 still
extenstble enough to undertake some corrective treatment The extensibility of
the spine can be tested by short periods of head and pelvic traction mn recum
bency before one undertakes a more active regime of correction by means of
casts A method based upon Telson’s princsple for the correction of the yuvenile
Lyphosis 1s to place the patient 1n a plaster cast which reaches up to the apex
of the curve 1n the back, and then to force the shoulders back nto hyperesten
ston by means of straps fixed to a posterior 1ron cross piece

In most cases of long standing, however, one will find that the condition 18
stationary and does not yield to mechanical force, the problem s then to
prevent the progress of the deformity by immobihzation For this purpose a
properly constructed brace 1s sufficient 1n most cases There are, however, a
few with a tendency to increasing deformitv and with marked radiation symp
torns, which will require a plaster cast for short pertods, to be duly alternated
with braces and physiotherapy

5 The x ray treatment

Imtial and early stages 1re favorably influenced by x ray treatment if given
in small doses, gradually covering the entire extent of the spine, the so called
wide field application This treatment 1s more effective i the atrophic than in
the hypertrophic type In the earlier stages the mobihty may actually be mn
creased In later stages one cannaot expect an actual loosemng of the spine
{rom the treatment, all one can look forward to 1s the relief of pamn Blarr®
beheves that the beneficial results obtamed from wide exposure of the body
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B THL A-RAY IFLATURLS

In order to show the uncovertebral osteophytes and the margmal prohfera-
tions of the lower and upper vertebrae as they project into the mntervertebral
foraminn, oblique views of the cervical spine should be tihen Occasionally one
can see an evostosts 1n these foramuna The atlanto occipital and the atlanto
odontord articulations can be seen best m the anteroposterior film taken
through the mouth (Fig 72)

In the atrophic type one notices irregularities in the articular outline and
blurning of the joint contours, while the atrophic bodies of the vertebrae show
creased transparency together with
calcification of the higaments In the
hypertraphic type one also sees it-
regularities 1n the contours of the
articulation, they appear wavy and
show the charactenstic subchondral
sclerosis In addition, there are spurs
and exostoses around the articular
facets

The salient points in the diagnosi>
are For the atrophic type, the 1ir-
regularity of the articulation and the
atrophy of the vertebral bodies with
increased transparency, and the cal

Fic 72 Cervical spmme atlanto odontord
caification of higaments For the hyper articulation

trophic type, the wregulanty of the outlines of the articulations which, however,
are not obliterated, the subchondral sclerosis, the spurs and exostoses around

the articular facets, and the marginal exostoses and bone bridges which span
the anterior borders of the vertebral bodies

C THE CLINICAL PATHOLOGY
The symptoms of cervical arthritis may be classified into two groups

1 Spastic ngrdity and restriction of motion

Spastic ngidity 15 noted 1n the deep and short muscles of the nech, the
rotators and extensors of the head, and mn the more superficially located
splenius and trapezius muscles The spastic muscles appear hard and indurated
on palpation and are very tender The stethoscope reveals harsh sounds, even
crachs, coming from the rubbing of the fibrosed soft tissues Under tr;ctlon
or under anesthesia these spastic muscles relax The spasticity 1s the cause of
the restriction of motion The ngidity 15 not umform, the motion between
ocaiput, atlas, and odontoid usually remamns free The spastic nigidity of
earlier stages 1s amenable to mechanical treatment In the later stageﬁ of

osteoarthritis the fixation of the head 15 due to she
eletal change
therapeutic problem 1s quite different gesy and the
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after the hgamentum flavum has been detached The articular processes of the
vertebra mvolved, both the upper and the lower, are osteotomized chhquely
In addition, the vertebra itself 1s gouged out through the pedicles for a distance
of two or three spinil segments Then the head and foot parts of the operative
table are raised so as to angulate the spine and to encompass the correction
of the deformuty The operation 15 completed by fusing the spine The rationale
of this procedure 15 that the obstacle to the correction of the flexion deformuty
lies principally 1n the ankvlosed facets covered with bony overgrowth The
authors presented 6 cases, S 1n the lumbar and 1 1n the thoracic region, all with
satisfactory results The operation 1s most difficult and requires a master
surgeon Judgment on this procedure must still be reserved

In a still more comphcated procedure which has been suggested lately,
LaChapelle’ goes so far as to osteotomuze the lumbar spine for correction of
the Lhyphosts The operation 1s performed m two stages One 1s removal of the
lamuna and the posterior articulation, usually those of the 2nd and 3rd lumbar
vertebrae, the second stage, performed through an antertor approach, consists
m excision of the 2nd lumbar mtervertebral disc The operation 1s extremely
difficult and dangerous, and 1t 1s very doubtful that 1t will ever gamn general
1cceptance

IV THE CERVICAL SPONDYLARTHRITIS

This localization of the spondylarthnitis offers so many difficulties both
diagnostic and therapeutic respects, that it may well be discussed as a separate
entitv

A THE ANATOMY OF THE CERVICAL SPINE

Under normal conditions the superior surface of the cervical vertebra has two
well marked lips which cause the body to appear concave from side to side,
as seen m the anteropostertor picture The mferior surface, on the other hand,
15 bevelled so that 1t appears convex 1n the same view

If, however, we view the jomnt from the side, we will find that the upper
surface of the vertebra 15 convex, while the lower 15 concave In other words, the
upper surface 1s concave 1n the frontal and convex m the s1gittal plane, while
the lower surface 1s convex m the frontal and concave mn the sagrttal plane
This means that each adjomning vertebral surf ice has a double curve 1n opposite
directions

Furthermore, one can see that the intervertebral foramma from the 3rd to
the 7th cervical vertebrae are bounded by the lateral hips of the supenior
surface of the lower vertebrae and the bevelled lateral margin of the inferior
surface of the upper vertebrae According to Luschha,® there 1s often a very
small articular body betw een the<e uncinate processes and the laterally bevelled
border of the adjacent vertebra which forms a hemiarthrosis with the vertebra
(Luschha®) Lyon® believes that these formations cause the neuralgic symp-
toms, and he calls the condition spondylosis deformans of the ntervertebral
hemiarthrosis
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B THL N-RAY TFEATURLS

In order to show the uncosertebral osteophytes and the marginal prolifera-
tions of the lower and upper vertebrae 1s they project mnto the mtervertebral
foranun, oblique views of the cervical spie should be taken Occasionally one
can see 1n eostosts 1n these forimma The atlanto ocaipital and the atlanto
odontoxd articulations ean be seen best i the anteroposterior film taken
through the mouth (g 72)

In the atrophic type one notices irregularities in the articulr outline and
blurning of the joint contours, while the atrophic bodues of the vertebrae show
increased transparency together with
calaification of the igaments In the
hypertrophic type one also sees ir-
regularities 1n the contours of the
articulation, they appear wavy and
show the charactenstic subchondral
sclerosis In addition, there are spurs
and exostoses around the articulir
facets

The salient points 1n the diagnosis
are For the atrophic type, the ir-
regulanity of the articulation and the
atrophy of the vertebral bodies with
increased transparency, and the cal- F1c 42 Cervical spine atlanto odontord
cification of igaments For the hyper articulation
trophic type, the wrregularity of the outhnes of the articulations which, however,
are not obhterated, the subchondral sclerosis, the spurs and exostoses around
the articular facets, and the margmal evostoses and bone bridges which span
the anterior borders of the vertebral bodies

C THE CLINICAL PATHOLOGY
The symptoms of cervical arthritis may be classified into two groups

1 Spastic rigidity and restriction of motion

Spastic rigidity 15 noted m the deep and short muscles of the neck, the
rotators and extensors of the head, and mn the more superficially loéated
splenius and trapezius muscles The spastic muscles appear hard and indurated
on palpation and are very tender The stethoscope reveals harsh sounds, even
crachs, comng from the rubbing of the fibrosed soft tissues Under tt;ctlon
or under anesthesia these spastic muscles relax The spasticity 1s the cause of
the restriction of motion The ngudity 1s not uniform, the motion between
occiput, atlas, and odontoid usually remams free The spastic nigidity of
eather stages 1s amenable to mechanical treatment In the later sta, e); Of
osteoarthntis the fixation of the head 1s due to sheletal changes gd Y
therapeutic problem 1s quite different 8¢5, and the
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after the Iigamentum flavum has been detached The articular processes of the
vertebra mvolved, both the upper and the lower, are osteotonmzed obhquely
1In add:tion, the vertebra iself 1s gouged out through the pedicles for a distance
of two or three spinal segments Then the head and foot parts of the operative
table are rused so as to angulate the spine and to encompass the correction
of the deformsty The operation 1s completed by fusing the spine The rationale
of this procedure 15 that the obstacle to the correction of the fleion defornuty
hes prinapally in the anhvlosed facets covered with bony overgrowth The
authors presented 6 cases, 5 n the lumbar and 1 1n the thoricic region, all with
satisfactory results The operation 15 most difficult and requires a master
surgeon Judgment on this procedure must still be reserved

In 2 still more complicated procedure which has been suggested lately,
LaChapelle” goes so far as to osteotomize the lumbar spme for correction of
the hyphosis The operation 15 performed 1n two stages One 1s removal of the
lammna and the posterior articulation, usually those of the 2nd and 3rd lumbar
vertebrae, the second stage, performed through an antersor approach, consists
m exciston of the 2nd lumbar imtervertebral disc The operation 1s extremely
difficult and dangerous, and 1t 15 very doubtful that it will ever gam general
acceptance

IV THE CERVICAL SPONDYLARTHRITIS

This localization of the spondylarthritis offers so many difficulties both n
diagnostic and therapeutic respects, that 1t may well be discussed as a separate
entity

A THE ANATOMY OF THE CERVICAL SPINE

Under normal conditions the superior surface of the cervical vertebra has two
well marked hips which cause the body to appear concave from side to side,
as seen 1n the anteroposterior picture The nferior surface, on the other hand,
15 bevelled so that 1t appears convex 1 the same view

If, however, we view the jont from the side, we wall find that the upper
surface of the vertebra is convex, while the fower 15 concave In other words, the
upper surface 1s concave in the frontal and convex in the sagittal plane, while
the lower surface 1s convex i the frontal and concave i the sagsttal plane
This means that each adyoinng vertebral surface has 2 double curve in opposite
directions

Furthermore, one can see that the mtervertebral foramma from the 3rd to
the 7th cervical vertebrae are bounded by the lateral hps of the superior
surface of the lower vertebrae and the bevelled lateral margm of the mnferior
surface of the upper vertebrae According to Luschha,' there 1s often a very
small articular body between the<e uncinate processes and the laterally besvelled
border of the adjacent vertebra which forms a hemiarthrosis with the vertebra
(Luschha®) Lyon® believes that these formations cause the neuralgic symp
toms, and he calls the condition spondylosis deformans of the intervertebral
hemarthrosis
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muddle cord, that 15, 1nto the territary of the median nerve, and usually involves
the index and middle fingers but rarely the thumb Agam, af the 5th or 6th
cervical roots are imvolved then the radiation will go down the shoulder to the
upper arm, particuiaely to the deltord region

D THEL DIFTERDNTIAL DIAGNOSIS

There are so many different conditions capable of preducing pan radiation
1n the same territories as the arthritis of the cervical spine that it would lead us
too far afield to consider every single diagnostic possibility The most frequent
conditions requining differentiation are the folloning

1 Cervical disc

The most common differential problem 1s the pain produced by the rupture
of an mntervertebral disc of the cervical spine or by 1n intraspin1l tumor
These patients complun of pain in the occiput, nech, shoulder, arm, and
fingers

There are two climcal groups One 15 the acute variely with sudden onset
which follows defimte trauma It includes the so called explosive tvpe of
rupture of the intervertebral disc which 1s found 1n patients imjured 1n diving
or automobule accidents Dhfferentiation 1s not difficult where there 1s a clear-
cut history and where the condition 1s umlateral The diagnostic difficulty
hies more 1n the so called central type of herniated disc where the spinal nerves
may be mvolved on both stdes The patient complains of stiffness of the nech,
and there are sensory and reflex changes, weakness of muscles, and not. 1
frequently vasomotor disturbances These 1s the same loss or reversal of the
normal cervical lordosts which we see 1n osteoarthritis, but mn contrast to the
latter, relief 15 not obtained by rest or traction

The second group 15 the chromic type of cervical disc which follows rmid or
repeated trauma (Semmes™) The patients complan of crichs n the nech,
with pain 1 the occiput, shoulders, arms, fingers, and even n the pre-
cordial regions, and also numbness and paresthesias of the fingers, as 1s the
case i cervical arthritis In fact, these cases are often diagnosed as neunts,
tendinitts, myositis, or scalenus anticus syndrome There are, however, some
differentral pomnts In the case of a disc, downward pressure on the head 15
likely to increase the pam, 1t 1s not relieved by traction as m arthnitis, and 15

not particularly mfluenced by posstioning the head The Nafinger sign 18
positive

2 Syrmgomyehia

Another condition which sometimes requires differentiation 1s syrmgomyeha
Symptoms of this condition are radiating pain and paresthesia, but the difier-
ence 15 that the extent of the lestons 1s wider than 1 the cervxc:al arthrtis, and
thev do not follow any anatomical distribution There 15 usually the ch;rac-
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2 The pam
a THE LocArL PaiN

It depends upon the particular structure mvolved whether the pain appears
strictly locahzed or duffuse If 1t 1s caused by the tenderness of the spastic mus
cles, it 15 not sharply localized and there are no distinct pressure pomts A
small circumscribed pain 1rea indicaies its onigin to be m the Ligamentous and
capsular apparatus of the intervertebral articulations In this case discrete
pressure pomts are present Pressure upon the transverse processes of the
cervical vertebrae 15 usually pamful, especially at the 6th cervical transverse
process, the so called tubercle of Chassaignac The tenderness of compressed
roots of the brachial plexus is noted at the pomnt where the spimal nerves
emerge 1 front of the transverse processes i the lateral tnangle of the
nech

b Tue Rabiatine Pamw

The most common patterns of radiation 1n cervical arthritis are the folloning

1) Ocamtal radiation It covers the terntory supphed by the greater occp
stal nerve The nerve leaves the 3rd mtervertebral foramen 1 the triangle formed
by the superior and inferior obliques and the rectus captis posterior major
Pressure 1 this region will cause radiation of pam over the ocaput, the
partietal and even the frontal bone The nerve comes from the posterior
division of the 3rd cervical nerve Its mvolvement ndicates arthntis of the
upper cervical spine

2) Shoulder giwrdle radiation The radiation extends along the trapezius,
deltord and pectoral regions It 1s the territory supphed by the antenor and
postertor divistons of the 4th to the 7th cervical nesves The terntory of the
anterior primary dwvision, reaches farther distally over the regton of the deltord
and pectoralis major The skin over the trapezius m the back 1s supplied by
sensory nerves which come from the postertor primary dvisien of the 4th
cervical segment As 1s to be expected, the pamn mamfestation will mvolve
both anterior and posterior primary divisions, because the seat of wrritation 15
i the mtervertebral forammna, that 1, before the nerve bifurcates mto its
prumary dvisions (Nachlas')

3) Radwation mto the brachial plexus When the arthritis mvolves the
lower half of the cervical spme and the Ist and 2nd dorsal vertebrae it
produces radiation mn the arm and forearm following the distribution of the
cervicodorsal plexus The upper part of ths plexus consisting of the Sth
and 6th cervical roots forms princpally the postertor cord The muddle portion,
the 6th and 7th cervical 1s the territory of the mechan nerve, the lower cord,
the 8th cervical and 1st dorsal, 1s the terntory of the ulnar nerve Consequently,
involvement of the lower cervictl spme, will produce radiating sy mptoms n the
terntory of the ulnar nerve and the cutaneous antthbrachn mediahs On the other
hand, if the 6th or 7th cervical 15 mvolved, then the radiation extends into the
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and rate of progress of the arthritis which has existed before the triuma, and
then upon the prompt appearance of the signs of 1ggravation after the trauma
The symptoms must be appropriately localized, and the x ray changes must
show the presence of 1 degenerative arthritis To a certun extent, we can rely
upon the continmty of symptoms together with the assurance that the com
plants actually started with the 1ccident, and then carried on 1n a continuous
cham up to the time of extmination Such a combmation would mndicate that
the trauma was actually related to the arthntis

6 The scalenus syndrome and the cervical rib

The pattern of radiation 1n the cervical rib case may simulate osteoarthritis
In the latter the radiation 1s more frequently bilateral, in contrast to the
cervical rib Cervical arthritis in the painful stage 1s almost umformly benefited
by head traction 1n the proper direction, i the cervical rib, as well as in the
scalenus syndrome, elevation of the arm 1s more likely to bring relief The
presence of very definite pressure pomnts at the brachial plexus as 1t 1s pressed
agamst the cervical nb and, 1n the last analysis, the x ray picture will decide
the diagnosis

E THE TREATMENT OF CERVICAL ARTHRITIS

1 Ehminatton of the cause

Only 1n a small number of cases 1s 1t possible to establish a focus of infection
as the cause of the arthntis Such a focus 1s usually situated mn the upper air
passages, the teeth or tonsils, or the paranasal smuses We have observed a
number of cases 1n which the extraction of a tooth or the dramnage of a para-
nasal sinus has brought considerable relief Although these cases are rare,
they mmpose upon the surgeon the obligation to make a careful search for focal
fections m the upper air passages

2 The supportive treatment

The supportive treatment 1s a necessary adjuvant mn all kinds of therapy,
whether the latter involves the elimmation of a focus or any other means It
consists 1n rest, good elimmation, proper diet, and enough sedation to assure
the patient an adequate amount of sleep The general resistance of the patient
must be raised under all circumstances He should be Lept on a liberal high
caloric, well balanced diet, with emphasis on protens rather than on carbohy-
drates The sedatives are preferably given i form of barbiturates

3 The symptomatic treatment

3 CONSERVATIVE TREATMENT FOR THE RELIEF OF PAIN

As pain 1s closely related to motion, and as 1t responds to rest and immobihza
tion, appropriate measures should be taken The arthritic pain responds almost
mvanably to traction Such traction should be apphed during the examination
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teristic disturbance of thermic and pain sensations The following 15 a case i
pomnt
Case BB (Male) #62 019
Age 57 years Adm November 12, 1947
This patient complained of occasional pamn m the nech radiating to the left
shoulder and down the arm to the fingers, for eight years For the last two months
he complamed of burming pam 1n the left shoulder which spread to the left hand
and extended down the chest On examination we jound a shght narrowing of the
left palpebral fissure with atrophy and weakness of the left upper extrermty There
was absence of the left triceps jerh A zone of diminished sensation was noted over
the outer aspect of the left arm, shoulder and forearm The x ray showed a
narrowed space between the 5th and 6th cervical vertebrae and some arthritic
Lipping, which did not explain the chinical picture This case was finally diagnosed
as synngomyeha He was treated with deep < ray to which he responded well
The pain n the nech disappeared although the sencory changes of paresthesia
and hy pesthesia remaimed

3 Fibrositis and myositis

Tt 15 rather difficult to estabhsh a differential diagnosis because these con
ditions are simply additsons to the chmeal picture of arthntis, and myositis of
the nech muscles may be considered as part of the arthritic syndrome The
myositis mamfiests itself by susceptibihity to weather changes, to moisture, and
to exposure to cold and damp weather The muscles are in condition of spasm,
show signs of early fatigue and, objectively, some mflammatory hyperplasia of
the connective tissue Lven serofibrinous exudate with prohferation of fibro
blasts and blood vessels has been reported Chmcally, local muscle indurations
and sometimes subcutaneous nodes are observed

4 Scapular grating

It 15 often caused by a localized mterstitial myositis of the shoulder girdle,
although there are other factors which may produce the grating, such as
exostoses, bursae, of even congenital anomalies of the thorax There 15 usually
a very defimite pressure point at the upper inner angle of the scapula

5 Trauma and cervical arthritis

It 1s entirely irrelevant to make a distinction between so called traumatic
and hypertrophic arthnitis becau<e, pathologically, the two conditions are
wdentical The question 1s, whether trauma plays any role i the production of
arthritic symptoms or 1n their aggravation Any defimte trauma affecting the
cervical spine, such as a contusion of the articulation or compression of the
intervertebral disc or even fractures of the articular processes, may easily
lead to exacerbation of an aiready existing degenerative arthntis Since
hypertrophic arthritic changes are encountered in normal hfe and are partic
ularlv frequent n certain age periods, the distinction becomes difficult If one
15 to decide how much the symptoms are due to the pre existing arthritis and
how much to an accaident, Judgment must be based first of all upon the course
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may be repeated several times a diy Between treatments the patient 15 allowed
to rest, after which stretching is resumed again As soon as the patient has been
relieved by bed traction or intermuttent traction, we apply a collar, usually of
the type of the so called nech. extension brice Exercises are mstituted together
with massage from the beginming These exercises consist mn active rotation,
flexion and etension movements, and are supplemented by careful passive,
resistant exercises Massage should always be preceded by heat We prefer
the infra red hight because 1t 1s most easily apphed and 1s also the most
effective

b OPERATIVE TREATMENT FOR PuN

Isoperative treatment ever tndicated? In the course of time the spine becomes
automatically stabilized by a true ankylosis or by the locking of the interver-
tebral jomts There 1s, therefore, hardly ever the need of securing stability of
the spine by operative measures We have never found 1t necessary to carry
out spinal fusion for this purpose

¢ TREATMENT OF THE DEFORMITY

The treatment during the acute and subacute stages should be directed
tonard the prevention of deformity Deformmty cannot be changed once 1t has
fully developed Fortunately, in cervical arthntis the deforrmty 1s never pro-
nounced, except 1n those cases of the anhylosing or Strumpell Mane type which
end with strong fornard flexion of the head and which handicaps the patient
in walking We have found on several occasions that a good deal of imbering

up can be accomphshed by x ray treatment, followed by traction and im
mobilization
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to test 1its effect The patient will unfathingly express a feeling of relief if the
traction 1s carried out 1n the proper direction This 1s due to the fact that the
spastic, contracted muscles are being stretched and, also, that there 1s relief
of the pressure upon the spinal nerves In bed, this traction can be carried out
very eastly by means of a head shing to which 6 to 9 pounds are attached The
head end of the bed 1s raised so that the patient’s own weight furmshes the
countertraction Traction must be directed with the head in proper position,
either shghtly forward or shghtly backward, according to what the patient

- =

Fic 73 Neck extension brace

states 1s most comfortable Most patients will be relieved within a few days,
sometimes within a few hours

When the tenderness has disappeared to the extent that the patient can
move 1n bed without any pamn and when the pain does not recur as soon as
traction 1s discontinued, he 1s ready to leave the bed He 1s then placed n
immobilizing apparatus A patient can easily be furnished with a so called neck
extension brace such as we use n our chme (Fig 73) The brace 1s worn
continuously at first, as long as the patient 1s on his feet, later the collar may
be taken off for various periods of time, according to the tolerance of the
patient From the beginmng, physiotherapy consisting of heat and massage 1s
applied to the painful areas

The plan for the systematic treatment, therefore, formulates itself as follows
In the acute stages 1t consists i traction in bed with application of heat In
subacute and chronic stages one applies mtermittent traction by 1 Sayre shng
or suspension apparatus while the patient 1s seated 1n a chair This procedure
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theory was fimlly corroborated by Ebsten,’ who devoted considerable time
to experimental studies and becime a great exponent of the view that the
necrotic changes in the affected tissues, re the pnimary ciuse, and that only
following this necrotising process i the cartilage and other 1mplied structures
1s uric acid deposited into the necrosed 1re1s
We may therefore define gout as 4 disorder of the metabohsm associated with
the retention of uric actd and other purine bodies, and characterized climcally
by attacks of acute arthntis and by the deposition of sedium biurate m and
about the joint The purine bodies which accumulate are ademne, guanme, and
\anthine, as well as uric acid, and they all come from nucleoproteins of food
as well as of the tissues, being formed by means of a certamn fermentative
enzyme
The normal daily output of uric acid through the urine1s 04 to 1 5 gms This
amount, however, 15 greatly influenced by food, particularly food rich m purtne
bases For imstance, after a meal containing sweet bread the amount of uric
acid output may be doubled At the same time, an excess of uric acid 1s found
in the blood, n fact, the content may rise as high as 10 mgm per cent and
even more There has been some speculation as to the reason why the blood
15 overcharged with uric acid, whether 1t be that there 1s a normal production
and a deficient excretion of uric acid, or that there 1s an overproduction and a
normal excretion Observers now agree that the presence of unc acid n -
creased amounts does not indicate a deficient excretion mn the urine or a
dimimshed destruction of uric acid by imperfect oxidation, but rather, an over-
production of uric acid with normal excretion Up to 1859 1t was supposed that
this uric acid was formed mn the kidney itself In that year Sir Alfred Garrod*
demonstrated the presence of uric acid 1n the blood of gouty subjects, and this
led to the conclusion that the uric acid was formed n certamn organs and tis-
sues of the body and was merely elmmated by the hidneys Garrod himself
came later to the conclusion that uric acid 1s produced by direct action of the
Lidneys alone Others such as Schroder and Mmkowshi have demonstrated
that the liver and spleen also produce 1t Ebstemn® found uric actd 1n muscle and
bone marrow of the affected extremity, he beheved, though, that the hidneys
take part 1n both the excretion and the production of it
Be this as 1t may, we must consider whether uric acid 15 a normal constituent
of the blood Here again we find the statement of Garrod,* that m absolute
1';;3:(1)211::;;6:1 1:51 ,l,):ise\r\lyt 1: the bloodhm (;ln]y small quantittes, while gouty
of 17 mem vor 100 cc :ndn&wﬁnto}:v tl ite lt ere 15 adnormal Ievel 1n the blood
This excess of uric acid ,ho“ev;— 1 l; ‘; . C““S;] srably smereased n gout
bevause 1t 1 alon T l,n onev ) 15 by no means characteristic of gout alone,
pe conditions such as leukemia and renal disease 7
onsequently, we may expect that the urinary output of uric acid may be
etther normal or low, and that the unic acid 1s retained 1n the system In ¥act
:I;Iec ;r; ;a::z ::1 yg(::tt};l: :‘;}t\;cr}‘\ at]\s\ebexc,retmn of unie acd through the Lxdney;
etween attacks



Lecture VI

ON GOUT (ARTHRITIS URICA)

WE LEARN from the Father of Medicine on the subject of gout that “the
podagra 1s the most violent of all joint diseases, it has the longest duration,
and 1s the most difficult to treat " The Greeh phystcians recogmzed the cond:
tions and distinguished between the podagra of the feet, the chiragra of the
hands, the gonagra of the hnee, etc, but gout and rheumatism were to them
one condition, and they used these terms indiscriminately

It was not until the 17th century that a differentiation was made between the
two diseases The early classic on gout as a chnical entity sprang from the pen
of Sydenham n 1683, but more than 100 years elapsed before the systemic
nature of the disease was recogmzed Scudamore, 1n 1817, described 1t as a
constitutional disease, producing external local mflammation and based upon
herechtary or constitutional factors even though acquired during hie According
to Luff,? 1t 15 2 mamfestation of a number of morbid tendencies, some mnhented
and some acquired, which result in a certam arthritic diathesis

I THE PATHOGENESIS OF GOUT

A THE ROLE OF URIC ACID

Gout 15 associated with an excess of uric acid in the blood The question 1s,
how 15 this excess produced, how 1s 1t ntroduced 1nto the blood, what 1s the
source of 1ts production, and what 1s its relationship to the gouty paroxysm
and to other manifestations of the disease?

In former years the excessn e uric acid found n the blood was considered the
primary cause It was believed that the uric acid compound either acts
mechanically while in crystalline state or works 1n solution as a poisonous
mritant A proponent of the former view was Sir Wilham Roberts,* who con
sidered the disease 2 manifestation of mechamcal inyury produced by uric acid
crystals The other view, namely, that the uric acid compound acting m solu-
tion 1s a porson, 15 equally untenable because there 15 no direct experimental
evidence that uric acid 1s a toxic agent Although the fluids of the patient may
be 1mpregnated by sodium brurate to saturation on the eve of the outbreak of
gout, yet no signs of porsoning can be noticed

The theory we now accept is that gout 1s a disease due to morbid changes n
the tissues, and that these changes are the pnimary condition It 1s they which
cause the necrosis and not the presence of dissolved urates Ord, mn 1872, was
the first to consider gout as bemng due to a special form of degeneration of some
of the fibroid tissue which results i excessive formation of sodium biurate This
1s then discharged 1nto the blood and subsequently 1s deposited nto those parts
which are least freely supplied with vascular and lymphatic structures This

170
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degeneration, which reduces its elisticity and coherence and leads to folding
and winnkling
B THL SYNOVIAL CHANGES

The synovinl membrane shows a marhed reaction Here also white punctate
foct of chalky deposits are seen, especially 1n thickened willi The synovia
produces 2 pannus 1n form of 1 fine membrane extending over the cartilage The
pannus fin1lly destroys the cartilage and Jeads to a fibrous ankylosis

Other changes appear mn the synovial villt which contain deposits of uric
acid, as does the synovinl membrane itself Nests of urate deposits can be seen

Fic 74 Urate crystals in superfioal  Fic 7> Projecting urate nodules in synovial mem
layers of cartilage (From Lange  brane (From Lange Handb d Sper Pathol
Handb & Spe Pathol Anat u Histo Anat u Histolog Bethln O Lubarsch and F
log Berhn O Lubarsch and F Henke  Henhe 93 376 Fig 18 1939)

93 327 1939}

everywhere m these synovial proliferations They are surrounded by cellular
connective tissue and sometimes contam giant cells Masses of urates, 1f lodged
close to the surface, will cause projecting nobs or nodules (Fig 75)

Finally, the cartilage 15 entirely substituted by synovial panus, and 1t 15 this
pannus which forms the adhesions with 1ts own blood vessels which 1t receives
from the synovial membrane The subchondral marrow spaces do not seem
to take any partin it

C THE CAPSULAR CHANGES
The capsule and ligaments are likewise myolved 1 pathological changes,
although here the urate deposits are very much less marked There may be
some n the fibrous capsule or n the periosteum, but 1if so, they appear only

mn small quantities On the other hand, the fibrous capsule takes on some
wnflammatory thickening and fibrosis

D THE BONY CHANGES

. At the borderline between the bone and Joint cartilage we notice tears and
ssures brought about purely by mechanical stresses, as the cartilage loses its
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B THE PREDISPOSING FACTORS

It 15 generally accepted that there are predisposing factors operative m
gout For one thing, the hereditary tendency is most important As many 1s
75 per cent of all cases show evidence of fammlial occurrence (Luff®) It s
peculiar that the females in gouty families frequentlv escape the disease, but
thev transmut the susceptibility to their children Whether this transmssion
15 of the dommant or the recessive type 1s still a question Alcohol, especially
n the form of concentrated hquors, and food also play an important role,
especiaily rich food of high purme content such as heavy beef or bacon and
glandular food such as sweet breads, hiver or hidney It has also been ohserved
that attacks of gout in patients so predisposed may be precipitated by mjury
QObese people when put on a ngid starvation diet may develop gout Tuohy*
reports a patient 70 years old, weighing 210 pounds, who was put on an 300
calonie det, and i eight days developed gouty arthritis

Gout may also be precipitated medicinally, particularly by diretics There
are many observations to show that an ordinary spontaneous gout attack 1
preceded by an mcreased excretion of sodium chloride and water with conse
quent disturbance of the electrolytic balance Of the dwretics, these of the
mercunial type are especially prone to provoke a gout attack and should not
be given to patients with a gouty history Price’ reports five cases m which
there was a Mstary of frequent gout attacks, and all patients developed
coptous diurests with reduction of the edema following mercurial therapy In
all five cases there occurred acute attacl s of gout a few days after the maxsmum
duresis was reached, which was 1 seven to nme days One pattent died from
congestive heart failure within six weehs sndicating that salyrgan, a mercurial
dwretic, can be dangerous to this tvpe of case Persons who early i hife suffer
from uric acid gravel are prone to develop gout later, beciuse deposition of the
acid mn the hidneys produces pathological conditions which mterfere with its
proper elmmmation (Lufi*) Fmnally, 1t 15 well known that gout attacks may be
precipitated by psvchic factors such as powerful emotion, fits of anger, worry
or anxiety

II THE PATHOLOGY

4 THE CARTILAGINOUS CHANGES®

The most important and the earliest changes are seen m the yont cartilage
They appear as white chalky deposits sprnlled along the surface and the
mtenior of the cartilage mass The depostts are situated mostly mn the superficial
layers and seem to decrease toward the depthe Since the cartilage shows a
maximum of sodium ton its preference for the deposit of urate 1s understand
able Under the mucroscope these urates appear as needles i the superficial
layers, gradually penetrating inta the depths (Fig 74), although the manner
of deposition seems to have na particular relationstup ta the architectural struc
ture of the cartilage itself * The gouty cartilage undergoes colloid or mucord
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degeneration, which reduces its elasticity and coherence and leads to folding
and wrnnkling
B THL SYNOVIAL CHANGLS

The synovi1l membrine shows a marked reaction Here nlso white punctate
foct of chalky deposits are seen, espectally n thichened villi The synovia
produces 2 pannus 1n form of 2 fine membrane extending over the cartilige The
pannus fin1lly destroys the cartilage and leads to a fibrous anhylosis

Other changes appear n the synovial vill: which contamn deposits of uric
acid, as does the synoy1:l membrane itself Nests of urate deposits can be seen

Fic +4 Urate crystals i superfaal  Fic 75 Projecting urate nodules in synoiial mem
layers of cartilage (From Lange brane (From Lange Handb d Spe. Pathol
Handb d Spe Pathol Anat u Histo  Anal u Histolog Berhn O Lubarsch and F
log Berlm O Lubarsch and F Henke  Henke 93 376 Fig 18 1939)

93 327 1939)

everywhere n these synovial prohferations They are surrounded by cellular
connective tissue and sometimes contain giant cells Masses of urates, 1f lodged
close to the surface, will cause projecting nobs or nodules (Fig 75)

Fally, the cartilage 15 entirely substituted by synovial panus, and 1t 15 this
pannus which forms the adhesions with 1ts own blood vessels which 1t recerves
from the synovial membrane The subchondral marrow spaces do not seem
to take any part in 1t

C THE CAPSULAR CHANGES

The capsule and ligaments are likewise molved m pathological changes
although here the urate deposits are very much less marked There may bé
some m the fibrous capsule or n the periosteum, but 1f so, they appear only
m small quantities On the other hand, the fibrous capsule takes on some
nflammatory thickening and fibrosts

D THE BONY CHANGES

N At the borderline between the bone and Joint cartilage we notice tears and
ssures brought about purely by mechanical stresses, as the cartilage loses 1ts
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elasticity  The urate deposits, m the meantime, have penetrated from the
superficial to the deeper layers so that they finally reach the zone of calaified
cartilage

Nothing can be seen 1n the underlying bone of any actvity of the marrow
tongues, and nothing of any penetration of these tongues mnto the cartilage,
as we see 1t mn arthritts deformans The essential change mn the bone marrow
1s that 1t undergoes a fibrous degeneration Within this fibrous marrow certamn
absorptive and reactive changes take place For one thing, we see tophi and
uric actd appear m the deeper layers of the spongiosa Sometimes they reach
beyond the neighboring zones of fibrous marrow and may penetrate even into
the fatty marrow beyond Side by side with this there are resorptive changes
i the form of lacunar absorption Numerous giant cells are seen, presumably
attempting to remove the nodes of urates, and under favorable conditions the
nodes may be absorbed, and may entirely disappear

Reactive changes of the periosteum appear in the form of exostoses, but there
15 no real gouty penostitis The exostoses usually show some static orientation
1n their structure

E THE CHANGES IN THE TENDONS

The changes 1 the tendons are
less pronounced We note here also
uric acid crystals deposited between
the tendon fibnils, while the cells of
the tendon fibers still show good
staimng quahties Therefore, we
must assume that there 1s no preced
ing necrosis m the tendons The re
sult of these deposits, however, pro
voles a reaction n the tendon itself
which leads to edema and loosening
of the coherent tendon fibers, as well
as to reactive prolhferation This
» };L changes considerably the physical
quahty of the tendon, particularly at

FIc Tophus large mas es of sodium
brurate crystal the tendon msertion

F THE TOPHI

They are accumulations of urates under the shin, which they may erode,
causing ulcers and sinuses These tophi consist of 60 per cent unc acid 1n the
form of crystallized needles, usually easily soluble (Fig 76)

III THE CLINICAL PATHOLOGY

Comparatively little has been added to the classic description of gout by
Sydenham (1683) It 1s a constitutional disease which produces nflammatory
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changes of a speaific hind, and which occurs most frequently between the ages
of 25 and 40 It 1s now generally recogmzed that gout 1s more frequent than
was usually believed It depends, of course, upon what the diagnosis of gout
15 based and how 7ccurate 1t 1s One will find the disease not so infrequent 1f
one constders that 1t 1s not only a joint disease with 2 specific characteristic
textbook appearance, but also with cutancous, renal, and parenchymatous
ramifications Beitzhe, for mnstance, found among 100 pathological specimens
of cadavers, eight afflicted with gout Hemne,> examning 1000 anatonuc spect
mens, found gout 1n 11 per cent It 1s eminently a disease of the male sex, the
ratio of males to females being 91 9

The disese most frequently attichs the small joints of the hand and foot,
hence the names, chirigra and podagra Less frequently the larger joints, such as
hnees, elbows, and shoulders are affected The disease occurs m acute and 1n
chronic form

A THE ACUTL GOUT

In acute gout, the attachs occur as a rule in the early morming hours, the
patient being aroused by severe pain, usually in the metatarsophalangeal joint
of the big toe It 1s the typical location though by no means the only one, and
it gives gout its characteristic stigma of big toe disease This joint swells
rapidly, becomes hard, tense and shiny, and extremely painful and sensitive,
the superficial veins become dilated A charactenstic edema appears around the
Joint which distinguishes the condition from the rheumatord arthritis The
fever may reach 102 to 103 degrees, and dunng the acute phase there 1s some
leuhocytosis After some hours, the pain, which 1s sometimes accompanied by
profuse perspiration, partially abates The attack may recur one or two mghts
after, with the same excruciating pain and local redness The acute stage usually
lasts from one to two weeks, although sometimes the attach 1s prolonged m
older patients

Gradually the acute symptoms of redness and pan subside, although the
edema may limger on for some time As the swelling goes down, the shin
desquamates, and finally a complete remission follows The first attach 1s more
hkely to occur during the winter or the beginning of spring It seems that one
sees these typical classical attacks today less frequently than m the past, due
possibly to greater restriction m eating and drinking, or to the better cultivation
of healthy outdoor exercise With an mncrease 1 the frequency of attacks, the
articular symptoms persist, and gradually many joints may become affected

Ankle Gout

Case RML (Male) 34 044

Age 39 vears Adm  June 30, 1936

Pain i the night ankle with redness and swelhn,

g, appearing suddenly at two
(i)clcclx in the morning and disappearing after a slylort time After oney)ear“of
reedom, he had another episode, appearing at five o’cloch 1n the morning On
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admssion the ankle was swollen and tender but not red The unc acid examina
tion showed 6 5 mgm per cent

Big Toc Gout

Case LMP (Male) #39 561

Age 43 years Adm  September 1, 1938

Eght days before admusston the patient had severe pan in the left great toe
The toe was red and swollen The examination showed swelling and tenderness
over the metatarsophalangeal jomnt of the great toe The < ray picture was char
acteristic, showing a punched out area at the head of the metatarsal In this
case the uric acid was as lngh as 72 mgm per cent

i B THE CHRONIC GOUT
el

= Bl Chronic gout develops nsidiously
- Y L from recurring attachs as they be

) come more frequent and more pro
longed, lasting for weehks and even
months Deposits of urates appear in
the cartilage and later in the liga
ments and capsule, mn the course of
years the whole joint becomes swol
len and deformed First, the hands
and feet are involved, 1n severe cases
there are extensive deposits about
the elbows and knees Simlar de
postts are also found m the tendons and bursae (Fig 77), especially gouty
bursitis 15 quite common

Fic 7 Gout urate deposits 1n tendon sheaths
Case C C

Urate Deposits m the Tendo Acillis

Case ALL (Male) #49 792

Age 53 years Adm December 2, 1942

Three years ago he expenienced sudden pamn 1n the big toe, diagnosed as gouty
arthritis This finally substded, and he was without pain until three months before
admission Then he complained of having pamn in the heel without any previous
mjury This pain subsided to return in two or three weehs At first the pamn was
nocturnal only The patient also stated that he had kidney stones three years
previously The x ray showed small areas of absorption 1n the left os calcis,, and
on both «ides there was a deposit at the tendo Achillis msertion The blood uric
acid was 3 8 mgm per cent

Tophi appear 1n various localities, most frequently m the cartilages of the ear
and 1 the ends of the fingers The tophi consist 1n sodium biurate deposited
under the shin They may comumcate with the jomts and cause them to be
come considerably enlarged, although most of the distention 1s due to the
thickening of the synovial membrane Other depositories of the urates are the
Lidneys, the presence of urates indicates that hidney function 15 madequate
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In these cases, 1 most careful exammation of the urne should be made Itis
usually incrersed m amount, has low specific gravity, and contuns a shght
amount of albumin with a few hytline casts In one of our cases (A P) the
blood uric acid was 77 to 9 mgm per cent, and there was defimte hidney
dimage with albumin 1nd granular casts i the urine As the hidney condition
becomes aggravated, other complications may follow, for mstance, pulmonary
congestion, edema of the lungs, bronchitis, enlargement of the lier, and
dropsy The circulatory bachground of these changes 1s indicated by hyper-
trophy of the left ventricle and increased tension of the artenes The latter
become hard and tortuous

C THE IRREGUI AR GOUT

We speak of gout as being 1rregular if 1t appears n places other than n the
jomnts Types of irregular gout are seen frequentlv in persons who never have
had anv joint v ol ement, but who nes ertheless are predisposed to gout, exther
by inhentance or by their habuts of hving Tt 1s important to be familiar with
these tvpes of gout, because one cannot depend for the diagnasis entirely upon
the classical symptoms described by Sydenham

The signs of irregular gout usuaily are cramps and aching pamns i the
muscles, and tingling sensations in the hands and feet (Lufi*) They are due
to the precipitation of sodium biwrate i crystallne form into the organs
affected Sir Willlam Roberts' mentions the deposition of these brurates 1n the
viscera, he found them after death in the valves of the heart, the walls of the
arteries and vens, 1n the vocal cords, in the mucous follicles of the pharynx,
m the walls of the bronchial tubes, and even in the meninges

It 15 easy to see how difficult 1t 15 to recognize these cases of 1rregular gout
In general, we can divide 1rregular gout nto the following groups

1 Affection of the alimentary tract We speal of a gouty pharvngiss,
gouty dyspepsia, or gouty intestmal catarrh

2 Cases involving the air passages and the lungs, such as gouty laryn-
;g\hs, tracheitis, bronehitis, chrome gouty asthma, or gouty pulmonary conges-

10n

3 Circulatory gout affecting the heart and vessles with angmal or
pseudo anginal attacks and goutv phlebitis

4 Gout mvolving the nervous system, mamfested by gouty mugraine,
neuralgia neuritis, etc

5 Irregular gout affecting the gemito uninary system Here the most
important feature 1s the gouty hidney, the madequate function of which does
not permut the proper ehmination of uric acid These are cases which suffer

lf::(t); “;;g:;:lx%:i\;;ll [%::ld c‘a]tiulll,ﬂaulxj(ii not uncommeonly have true gouty attachs
Specibe gratty, o Coyl::u ed la erdma) eﬂst{, with scanty urine and high

o Tr gout’y o gn seatn arge lep(;slts of amorphous urates
has been colled by Tuoh : xtra articular :ature ot"’ gout to which attention
3™ 15 the so called “hot eve * This condition was first
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admission the ankle was swollen and tender but not red The uric acid examma
tion shoned 6 5 mgm per cent

Big Toc Gout

Case LMP (Male) #39 561

Age 43 years Adm September 1, 1938

Eight days before admission the patient had severe pam 1n the left great toe
The toe was red and swollen The examnation showed swelling and tenderness
over the metatarsophalangeal jomnt of the great toe The x ray picture was char
actenistic, showing 2 punched out area at the head of the metatarsal In this
ca~e the uric acid was as high as 7 2 mgm per cent

B THE CHRONIC GOUT

Chromic gout develops wstdiously
from recurring attachs as they be
come more frequent and more pro
longed, lasting for weehks and even
months Deposits of urates appear 1t
the cartilage and later imn the liga
ments and capsule, n the course of
years the whole joint becomes swol
len and deformed First, the hands
and feet are involved, 1 severe cases
Fic 77 Gout urate deposits in tendon sheaths there are extensive deposits about

Case C € the elbows and knees Similar de
posits are also found 1n the tendons and bursae (Fig 77), espectally gouty
bursitis 15 quite common

Urate Deposiis i the Tendo Achillrs

Case ALL (Male) 349 792

Age 53 years Adm December 2, 1942

Three years ago he expenenced sudden paimn 1n the big toe, diagnosed as gouty
arthnitis. This finally subsided, and be was without pain until three months before
admussion Then he complained of having pam in the heel without any previous
myury This pain subsided to return n two or three weehs At first the pam was
nocturnal only The patient also stated that he had kidney stones three years
previously The x ray showed small areas of absorption 1n the left os calcis,, and
on both sides there was a deposit at the tendo Achillis insertion The blood uric
acid was 3 8 mgm per cent

Tophi appear 1n various locahttes, most frequently 1n the cartilages of the ear
and tm the ends of the fingers The tophi consist 1n sodrum biurate deposited
under the shin They mav comunicate with the jonts ind cause them to be
come considerably enlarged, although most of the distention 1s due to the
thickening of the synovial membrane Other depositories of the urates are the
Lidneys, the presence of urates indicates that hidney function 1s nadequate
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. Fie. 8 Gout “ote punched out ateas at bases and heads of phalanzes Case H D
Fic 9 Gouty bone evst 1n head of mudphatant of fourth finzer Case JE

cent The uric acid content of the blood of a known gouts patient varies accord-
g to the stage of the dicease While 2 ugh unic acd les el indicates gout, one
<hould not make the diagnosis absolutelv dependent upon this one feature

V THE X RAY SIGNS OF GOUT

The < rav changes are not alnays tvpical, but there are certain features
which are suggestive of gout Particularh sigmficant are small areas crcular in
outhne, with verv sharp borders, usuallv found
the epiphy ses of the affected jomt, especially of the
toes and fingers They are due to absorption of
calem 1n areas 1 which sodiuum biurate has been
deposited Ve see such semilunar cut-out effects
especially n the metatarsal of the big toe Thex also
appear as small ndentations half or three-quarter
crrcles, at the articular surfaces of the phalanges
(Fig 78)

In Iater stages there appears a cyvstic translucency
of destruction at the jomt often ending with com-
plete obliteration of the articulation (Fig 79) In
still later stages the distal ends of the metatarsals
mav become entirely destroved so that the jomt
Practically collap-e> In extreme cases, 1t comes to

F16 80 Extenave destruction
of biz toe jont 1n gout
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described by Jonathan Hutchmnson (1885) It affects both eyes, the con
junctiva becomes red, and the eyeballs feel hot and prickly as though irrtated
by sand It occurs usually within half an hour after a meal and may last a few
hours or even a day Tuohy has followed a patient for over two weeks who had
a unic actd level of 5 mgm per cent, and he was able to control the condition
entirely by anti gout therapy

7 Fmally, there 1 the gouty affection of the skin, which 15 manifested 1n
form of an eczema, herpes, prurnitis or urticana

Irregular Gout

Caze AP (Male) 238 20732

Age 54 vears idm XNovember 3, 1944

This patient used alcohol freelv He came with a years hutorv of pan 1n the
feet m sudden attacks <ub :ding within a weeh He bad suffered 18 to 20 of
the.e attacks For the pa.t three years he had suffered itermittent, generalized
itching For ts o years he had a rght tngeminal neuralga characterized by sudden
parovysmal and severe pawn 1 the face, set off bv cold or any other shimulu~
Later the joint pamn became more generalized tnvolving the wrists, fingers
<houlders and elhows The examunation showed general excoriations of the <kin,
an enlarged olecranon bursa and draming sintes from the dorsum of the foot
There were albumun and granular casts in the unmne, which led to the diagnosis
of goutr nephnti~ Examination of the exudate from the foot showed urate crystal.
and calcium <alts Blood examiation shawed a uric acid content of 7 7 to 9 mgm
per cent

This case demonstrates a combnation of true articular gout with gouty hidney,
gouty affections of the shin, and a trigemunal neuralgia

IV THE DIAGNOSIS

A CLINICAL

So far as the diagnosis 15 concerned the most tmportant chmcal sign 15 the
mycliement of the big toe joint next, the ankle, knee, and the small joints of
the hand and wnst In addinon to this, gouty signs mclude swelhng and
hvperemsa of the ligamentous tissues, effusion tnto the joint, and mvasion of
the capsule and other structures by urnic acid deposits Topht appear later 1
the cartilage of the ear and the nose, the evelids, and even the larvnx Most
characteristic are the topht w the cartilage of the ear, but it must be remem
bered that thev do not appear early m the disease, and sometimes are not
found for mans vears

B LABORATORY

The pathognomonic laboratory evidence ts the lgh uric acid content of the
blood The normal amount 1s 1 7 mgm per 100 cc  with a certamn latitude up
to about 4 mgm which 1s 2 lugh normal In gout, this 1s very much increased,
the average being 3 7 mgm per 100 cc of blood, but cases have been noted
with as high as 8 mgm per cent and m one of our cases 1t reached 9 mgm per
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, Fic 78 Gout Note punched out areas at bases and heads of phalanges Case H D
Fic +9 Gouty bone cyst 1n head of midphalan of fourth finger CaseJ E

cent The uric acid content of the blood of a known gouty patient varies accord
Ing to the stage of the disease While a mgh uric acid level ndicates gout, one
should not make the diagnosis absolutely dependent upon this one feature

V THE X RAY SIGNS OF GOUT

The x ray changes are not always typical, but there are certain features
which are suggestive of gout Particularly sigmficant are small areas, circular 1n

outline, with very sharp borders, usually found m
the epiphyses of the affected jomnt, especially of the
toes and fingers They are due to absorption of
calcium in areas n which sodium burate has been
deposited We see such semilunar cut out effects
especially 1n the metatarsal of the big toe They also
appear as small indentations, half or three quarter
arcles, at the articular surfaces of the phalanges
(Fig 78)

In later stages there appears a cystic translucency
of destruction at the joint, often ending with com
plete obliteration of the articulation (Fig 79) In
still later stages the distal ends of the metatarsals
may become entirely destroyed so that the jomnt
practically collapses In extreme cases, 1t comes to

Fic 80 Extensive destruction
of big toe jomt m gout
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Fic 81 Gouty destruction Case C C a) Elbow with large cavittes 1n ulna b) Gouty cavibies
1 humerus ¢) Gouty destruction of the knee jont

destructton of the entire metatarsal or metacarpal heads or the bases of the
phalanges, with gross deformities and devittions (Fig 80) The x ray picture
1n other articulations, for instance, the elbow, shoulder, and spine, shows similar
translucencies, erosions and margmal defects (Fig 81)

VI THE TREATMENT OF GOUT

A GENERAL HYGIENIC AND DIETARY REGIME

The treatment 1s princtpally hygiemic It consists m temperate Inving,
abstmence from alcohol, moderate eating, iving 1n the open air, good elmina
tion, good diet, warm clothing, and avordance of rapid changes i temperature
The restriction of diet concerns starchy or saccharine foods, but of particular
mmportance 1s the eimination of food stuffs rich in purine, such as beef extract,
beef broth, liver, kidney and bram Ibstein® urges the use of fat and butter
and advises that gouty patients should, as far as possible, restrict the use of
common salt Alcohol 1n any form 1s harmful and should be eliminated The use
of muneral waters 1s supposed to have a beneficial effect on gout, 1lthough ther
value 15 doubtful Special usefulness 1s ascribed to waters which contamn htha,
as m Saratoga and White Sulphur Springs i this country, Buxton and Bath
m England, and Ax les Bams 1n France

B THE TREATMENT OF THL ACUTE ATTACK

The patient should be put to rest, with a mild dret and abundant finds His
limbs should be elevated wrapped n cotton, and he should have warm fomen
tatton Oprates may become necessary where there 1s a great deal of restless
ness and pain Locally, hot air treatment or passive hyperemia 1s advised The
patient should be given energetic cathartics

The medication most widely used 15 wine or tincture of Colchicum which
1s grven 1n doses of 20 to 30 grains every four bours with citrate of potassium
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It has 1 powerful cffect and promptly reduces pun and swelling The drug
itself, Colchicum, must be given m very small doses, such 15 0 01 grun every
four hours, while the ncute phase lasts We usually use wine or tincture of
Colchicum

Equally effective but somewhat toxic 1s cinchophen or atophan It 1s useful in
subacute attacks, i doses of 7 5 grams three to four times a day One should
exercise care in the use of cinchophen because of its effect upon the hidnevs and
upon the production of white blood cells, which may become considerably
restricted In case of 1 leukopenin, it must be discontinued

Vitamins as an adjuvant to the treatment have been introduced lately
(Callahan and Ingham?®) Nine cases were reported where the treatment con
sisted 1n massive doses of sitamin By, or thuamin chlonde, from 4,500 to 9,000
IU Inaddition to this, cinchophen ws given 1n 7 5 grain doses three times daily,
together with a purine free diet, warm muneral baths, and pachs

C THE TREATMENT OI TOPHI

Sometimes 1t becomes necessary to deal with the tophi operatively This may
be for cosmetic reasons, when they have become large and unsightly, for
mstance, 1n the subcutaneous tissues of the fingers, also, they may be panful,
especially 1f located over exposed areas of the body, for imstance, in the
oleocranon bursa Turthermore, toph1 may interfere with the movement of
tendons of adjacent jomnts, or they may perforate through the shin and produce
discharging smuses A carefully planned operation will result in relief of pain
and restoration of function In many instances, 1t 15 1mpossible to eradicate
a tophus completely Before any surgical procedure on the tophi 15 planned,
however, the patient’s condition should be well fortified by administration of
Colchicum or other ant1 gout medication, 1n order to msure control of the
disease, because 1t 15 well hnown that surgical nterference may easily precipi-
tate a gouty attack

D CORRECIION OF GOUTY DEFORMITY

So far as the correction of a gouty deformity 1s concerned, it should be
treated along the ordinary orthopedic principles As mn all surgcal procedures,
a prelumnary treatment with Colchicum or cinchophen 1s essential
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Fic 81 Gouty destruction Case C C a) Elbow with large cavities i ulna b) Gouty cavities
1n humerus ¢) Gouty destruction of the knee joint

destruction of the entire metatarsal or metacarpal heads or the bases of the
phalanges, with gross deformities and deviations (Fig 80) The x rav picture
n other artrculations for instance, the elbow, shoulder, and spine, shows similar
translucencies, erosions and marginal defects (Fig 81)

VI THE TREATMENT OF GOUT

A GENERAL HYGIENIC AND DIETARY REGIME

The treatment 1s principally hygrenic It consists in temperate living
abstmnence from alcohol, moderite eating, iving m the open air, good ehmmna
tion, good dret, warm clothing, and avoidance of rapid changes in temperature
The restriction of diet concerns starchy or saccharine foods, but of partrcular
mmportance 15 the ehmination of food stufts rich in purine, such as beef extract,
beef broth, liver, kidney and bramn Ebstein® urges the use of fat and butter
and advises that gouty patients should, as far as possible, restrict the use of
common salt Alcohol 1n any form 1s harmful and should be eltmmated The use
of mmeral waters 1s supposed to have a beneficial effect on gout, although their
value 1s doubtful Special usefulness 1s ascnibed to waters which contam hthia,
as n Saratoga and White Sulphur Springs in this country, Buxton and Bath
m England, and Ax les Bams iz France

B THE TREATMENT OF THE ACUTE ATTACK

The patient should be put to rest, with a mild diet and abundant fluids His
limbs should be elevated, wrapped 1n cotton, and he should have warm fomen
tation Opiates may become necessary where there 15 a great deal of restless
ness and pain Locally, hot air treatment or passive hyperemia 15 advised The
patient should be given energetic cathartics

The medication most widely used 1s wine or tincture of Colchtcum which
15 given 1 doses of 20 to 30 grams every four hours with citrate of potassium



I ccture VII
ON PYOGENIC ARTHRITIS

THE TLRM mndicates an inflimmatory process of the synovial membrane
and 1ts ad)acent structures caused by pyogemc bacteria We have met with
pyogemc arthnitis before, in the study of ostecomyelitis, where the joint infec
tion represented the extension of the osteomyelitic process nto the articulation

The reason for referring to the subject now as a sepirate entity 1s because 1ts
relation to osteomyelitis represents only one 1spect of the pathogenesis There
are other sources of infection besides the extension from a neighboring oste
omyeltic focus, pyogemc arthritis miy be caused by direct implantation,
1t may also be 1 metastatic localization through the hematogenous route {rom
a remote focus 1n the body In the Iatter case the systemic infection precedes
the seeding of pyogenic bactera 1n the synovial membrane, as 1t does 1n hema
togenous osteomyelitis

I THE PATHOGENESIS

Any of the known pathogenic bacteria may be responsible for pyogenic
arthutis The principal ones are the staphylococcus and the streptococcus The
staphylococeus nfection, as a rule, produces early and extensive suppuration,
while the streptococcus infection usually shows an absence of suppuration and
an absence of necrosis On the other hand, the streptococcus 15 more hikely to
cause secondary infection of the blood stream from a primary arthritis than 1s
the staphylococcus Other infectious agents are the bacilh or cocar of diphthera,
cerebrospinal meningitts, pneumonia, typhoid, gonorrhea, and Malta fever

A THE DIRECT IMPLANTATION TYPE

The most frequent cause 15 external trauma, a compound fracture, or a gun
shot wound Less common 1s the implantation of infectious mater: il following
operative procedures

The mflammatory reaction occurs withm twelve hours after implantation
The first hours after mjury, therefore, are the most favorable for debriding
and stenhzing the jomt by operative interference The secondary systemic
wfection which follows a direct implantation type 1s not as severe as 15 the
brimary bacterema 1n the hematogenous arthritis, and the condition 1s more
likely to remam localized Nevertheless, there are numerous cases 1n which
the local infection extends rapidly, and invades the system, causing a severe
systemic septicemia As a matter of fact, a secondary systemic infection due to
Septic arthntis 15 more serious and more frequent than that following the
wplantation type of osteomyelitis
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Lecture VII

ON PYOGENIC ARTHRITIS

THE TERM mdietes an inflammatory process of the synovial membrane
and 1ts adjacent structures caused by pyogenic bacterin We have met with
pyogenic arthriis before, 1 the study of osteomyehtis, where the joint infec-
tion represented the extension of the osteomyelitic process nto the articulation

The reason for referning to the subject now as a separate entity 1s because its
relation to osteomy ehtis represents only one 1spect of the pathogenesis There
are other sources of nfection besides the extension from a neighboring oste-
omyelitic focus, pyogemc arthritis m1y be caused by direct implantation,
1t may also be a metastatic localization through the hematogenous route from
a remote focus 1n the body In the latter case the systemic infection precedes
the seeding of pyogenic bacteria 1 the synovial membrane, as 1t does m hema-
togenous osteomy ehtis

I THE PATHOGENESIS

Any of the Lnown pathogemc bacteria may be responsible for pyogemc
arthntis The principal ones are the staphylococcus and the streptococcus The
staphylococcus infection, as a rule, produces erly and extensive suppuration,
while the streptococeus mfectton usually shows an absence of suppuration and
an absence of necrosis On the other hand, the streptococcus 1s more lihely to
Cause secondary infection of the blood stream from a primary arthritis than 1s
the staphylocaccus Other nfectious agents are the baciili or coca1 of diphthena,
cerebrospinal memngitis, pneumoma, typhoid, gonorrhea, and Valta fever

A THE DIRECT IMPLANTATION TYPE

The most frequent cause 1s external trauma, a compound fracture, or a gun-
shot wound Less common 15 the mmplantation of nfectsous matenal following
operative procedures

The mﬂammatoq reaction occurs within twelve hours after implantation
The first hours after njury, therefore, are the most favorable for debnding
and sterthzing the Jomt by operative interference The secondary systemic
infection which follows a direct 1mplantation type 1s not as severe as 1s the
E‘::llanmbac(eremla m the hgmatogenous artbritis, and the condition 1s more
the l}ocal reman localized Nevertheless, there are numerous cases in which

infection extends rapdly, and invades the system, causing a severe
?e;s)t:::“:r:},epm-ﬂmz As a matter of fact, a secondary systemic nfection due to
—t TS 15 more serious and more frequent than that following the
mplantation type of osteomyelitis
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a0t only the ssnovial membrane but
1o the subsynovial tissucs, the pert
atheulr structures  nd the higa
mentous pparius 1N other words
a true panarthntis

The ntrn atticulir abscess con
tams 1 proteoly tic ferment, which to
gether with the evsting mechamenl
pressure causes the cartiage to be
come destroved The destruction of
the cartilage 15 further facilitated by
the formation of « pnnus formed
from the nfectious grnulations of
the synovial membrane and extend
g over the cartilage We find cartt
lage destruction most marhed mn the
center of the joint where the jont
bodies come mto contict, it 15 less
marked mn the perphery This 1s m
contrast to tuberculous ostecomychtis
(Phemister™) (g 82)

This empyema of the jomt consists

N
(A I P /;1 L ;
U e ey
[ & L - «t £ - iy
Fic 33 we arthats T rv cells

are penetrating 1mto and destroying the jownt
cartilage  Inflammation  granulition {1 sue and
fibro 15 of the marrow destruction of cartilage
by proteolvtic ferment

of a yellowish exudate contaimng
fibrin and detntus, 1nd of the markedly injected synov 1al membrane (Chiart®)
Mlicroscopically, the latter contans 1 large number of mononuclear cells, and
a heavy leukocy tic infiltration can be found n the loose subsynowial layer The
cartilage responds at first with a disippearance of 1ts basophtlic ground sub
stance, but soon defimte degenerative changes appear 1m the form of fibrillation
?rll:d n;c;;sxs, produced by the action of the toxins and the proteolytic ferment
g
In the panarthritis, or so called capsular phlegmon, we find that not only the
synovial membrane but also the periarticular structures are mnfiltrated so that
the subsynovial pus formation extends into the fibrous capsule The whole
capsule may then be transformed to a Jelly like mfiltrated mass Fmally, 1t
gomes to maceration and perforation of the capsule, and a penarticular abscess
evelops which spreads into the neighboring bursae and tendon sheaths
N::mt::e meantime, the destruction of the jont cartilage proceeds (Fig 84)
the sul;c pieces of 1t may be found 1n the jomnt In the areas of denuded cartilage
qubwrtmrLub:al bone 1s exposed (Fig 85) Then follows the destruction of the
el 1cal bone which may lead to pathological dislocation, facilitated by the
™ 10n or perforation of the capsular apparatus
tom oef :}clparatwe stage Reparative changes are mitiated by the transforma
barmier 2 e intectious granulation tissue nto fibrous tissue This tissue setsup a
lleratmngalfn:rt; the deep penetration of the nfection, by means of fibrous pro
of the subchondral marrow which 1s produced by the endosteum and



134 ORTHOPEDIC DIAGN\OSIS AND INDICATIONS

B THE EXTENSION TYPE

Ina certain sense, this 1s also an implantation type except that the infection
does not come from the outside but from neighboring tissues A frequent source
1s the osteomvelitis of the adjacent bones, the primary focus being located 1n
the metaphvsis or epiphysis In a series reported by hulowshy? 21 per cent of
all cases of osteomyelitis of the long bones sooner or later developed suppura
tive arthritis of the neighboring joints by extension of the osteomyelitis focus

C THE HEMATOGENOUS OR EMBOLIC TYPE OF
PYOGENIC ARTHRITIS

The infection occurs through the blood stream from a primary focus situated
n a remote part of the bodv This 1s the most common type The primary focus
may be a furuncle or an abscess, a bursitis, a puerperal sepsis or an otitis
media, or 1t may be a general mfectious disease, particularly measles and
scarlet fever

II THE PATHOLOGY

The pathological events more or less follow 1n a certam sequence, but there
1s some difference m the pathological development according to the invading
organism

A THE STAPHYLOCOCCUS INFECTION

In the mtal stage, we notice an increase in the hydrostatic pressure due to
serous effusion The pressure blocks the lymphatic absorption, 1t also has a
mechameal effect, because 1t extends and stretches the capsular reinforcement
and produces mnstability of the joint

The serous stage Nearly all infection begins with a serous exudate coming
from the hyvperemic svnovial membrane This exudate contamns muctn, letho
cytes, and flakes of fibrin The cartilage up to this stage remains unchanged,
and the viscosity of the jont flud
1s mereased

Then follows the seropurulent
stage Here we already find excessive
damage to the synovia, and the jomt
flud appears mulky and finallv be
comes purulent The pernarticular
structures become 1mvaded and
water logged, as the relaxation of
these structures increases, 1t may
finally lead to subluxation or even
dislocation of the joint

Finally, there 1s the stage of sup
puration, in which the contents of the
jomnt consist entirely of pus, a jomnt

Fic 87 Suppuratne arthntis central destruction
of cartilave Case D empyema All structures are involved,
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not only the synovial membrane but
1lso the subsynovinl tissues, the per:
atticulte steuctures, and the lign
mentous appiritus, m other words,
a true pamarthrntis

The mtrq wrticulnr 1bscess Con
tams a proteoly tic ferment, which to-
gether with the enisting mechanical
pressure causes the cartilage to be
come destroved The destruction of
the cartilige 1s further facilitated by
the formation of 1 pinnus formed
from the mfectious granulitions of
the synovial membrane and extend
ing over the cartilage We find carty
lage destructton most marhed 1n the
center of the joint where the joint
bodies come into contact, 1t 1s less
marked m the periphery This 15 n Fic 83 arthatis T y cells

contrast to tuberculous osteomyelitis 2 Penetraling wto and destroying the jowt
(Phem ter'®) (e 8 cartilage Inflammation granulation trsue and

ister’®) (Dig 2) fibrosts of the marrow destruction of cartilage
This empyema of the joint consists by proteolytic ferment

of a yellowmsh exudate containing

fibnin and detritus, 1nd of the marhedly injected synovial membrane (Chiar1®)
Microscopically, the latter contamns a large number of mononuclear cells, and
a heavy leukocvtic infiltration cin be found in the loose subsynovial layer The
cartilage responds at first with a disappearance of 1ts basophilic ground sub
stance, but soon defimite degenerative changes appear m the form of fibrillation
and necrosts, produced by the action of the toxins and the proteolytic ferment
(Fig 83)

In the panarthntis, or so called capsular phlegmon, we find that not onlv the
Synovial membrane but also the periarticular structures are mfiltrated, so that
the subsynovial pus formation extends into the fibrous capsule The whole
tapsule may then be transformed nto a jelly ik e mfiltrated mass Finally, 1t
comes to maceration and perforation of the capsule, and a periarticular abscess
develops which spreads into the neighboring bursae and tendon sheaths

In the meantime, the destruction of the jomnt cartilage proceeds (Fig 84)
Necrotic preces of 1t may be found n the jomt In the areas of denuded cartilage
the subcortical bone 15 exposed (Fig 85) Then follows the destruction of the
subeortical bone which may lead to pathological dislocation, facihtated by the
relaxation or perforation of the capsular apparatus

The reparatrve stage Reparative changes are mitiated by the transforma-
ton of the infectious granulation tissue into fibrous tissue This tissue sets up a
:J?mer agamst the deep penetration of the infection, by means of fibrous pro

1ieration of the subchondral marrow which 15 produced by the endostenm and
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Fic 84 (Left) Suppuratave arthntis Joint cartilage has been destroyed y
cells are seen tn the marrow and over the subchondral plate

Fr. 85 (Right) Ol suppurative arthriis Jowmnt cartilage has been almost completely destroyed
vascular granulation tissue s <een In the marrow spaces perforating the subchondral plate ex
posure of subchondral bone Case M P

>
N >
bzt "2
Fic 86 (Left) Old suppuratne arthritis The bone 1s necrotic the suppurative pro ess has been
followed by organization with formation of young granulation twssue and scar tissue The joust
cartilage 1s necrotic and has been reduced 1n thickness down even to the calafied layer Granulation
tissue 1s seen covering the joint surface and merging with the fibrotic bone marrow Case M P
Fic 87 (Right) Suppurative arthritis of the subastragalar joint with fibrous ankylosis the carti
laginous surfaces are separated from each other by a thin strand of fbrous pannus Fibrous tissue
has already entirely replaced the cartilage and a fibrous ankylosis exists the bone trabeculae are
porotic CaseC B




O\ PYOGLNIC ARTHRITIS 134

eventully separates the necrotic area from the wing bone (Ig 86) The bone
marrow tongues which v ade the granulation tissue from the subchondral bone
may carry enough ostcogenctic power to produce bone formation 1n this scar
tissue In many cases, however, the end product of this regenerative process
remains as 1 tough, fibrous scir which fills the entire joint The defects caused
by the ulcerted cartilage are closed up by granulation tissue coming from both
the pannus of the synovial membrane and from the endosteum of the epiphysts
(Fig 87) Even though there occurs no metaplastic bone formation by bone
mrrow tongues streaming nto the fibrous scar, the fibrosis of the bone marrow
1 the cancellous bone itself leads to a rerctive bone formation, and the sub-
chondral bone becomes sclerotic, somewhat hhe that seen m arthritis de
formans

When bony ankylosis of the joint 1s produced by bony budging and by firm
osseous union, one observes that in the course of time a static rearrangement
of the architecture of the bone tahes place, so that the bone trabeculae are
actually crossing the jomnt without interruption But this 1s a very slow pro
cedure and can be observed only n old septic joints, which have resulted in
complete bony ankylosis

B THE STREPTOCOCCUS INFECTION

The pathological events in the case of of streptococcus nfection are some
what different This infection 1s usually secondary to another focus in the body,
such as mddle ear infection or tonsillitis, scarlet fever or erysipelas Scarlet
fever 15 a frequent offender 1n causing metastatic joint infection

A charactenistic of streptococcus arthntis 1s the serous type of exudate, and
the tendency to plunarticular volvement The aspiration of the jomt yields
streptococcus, but occasionally the culture may remam sterile Eventually,
the streptococcus arthntis leads to suppuration, usually after the third or fourth
weeh, so that one may distingwsh a serous and a purulent phase In the
purulent phase, the infection spreads rapidly through the synovia mto the
perarticular tissues It leads to loosemng of the capsular apparatus and to ab-
normal mobility of the joint It 1s 1n this phase that the cartilage succumbs in
large placques, and the subchondral bone becomes exposed extensively The

final result 1s the destruction of the capsule and, not infrequently, a patholog:
cal dislocation

C THE PNFUMOCOCCUS

The pneumococcus arthritis, due to the pneumococcus of Frankel Weichsel
baum was first described by Grisolle (1884) and Schuller (1885) ** Sometimes
jont symptoms occur very early mn the disease, even precedmg those of the
lung, \ore frequently, however the joints become mvolved during convales
cence The lungs are not the only port of entry, often a pneumococcus otitr
media or tonsithitis 15 the primary focus The monarthritic form 15 prevalent o:
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the whole, although the shoulders, knees, elbow, sternoclavicular jomts, wrists
and ankles may become affected together

Here, also, a serous and a purulent phase can be distingmshed but, 1n con
trast to the streptococcus mfection, the serous form 1s less common than the
purulent one, which produces a thich creamy pus The capsule shows phlegmo
nous filtration, and the synovial membrane appears coated with fibrin con
tamning displococes The destruction of cartilage 1s not as extensive, and the
end effect 1s usually regeneration Some of the mulder cases heal without
resyduals

D THE MENINGOCOCCUS

The memngococcus or Werchselbaum’s diplococcus 1s accasionally the cause
of purulent arthnitis, appearing as a sequela to menngitis Jomt nfection
occurs usually four to six days after the onset, and s frequency 18 menmgits
1s 0 6 per cent 1 infants, 4 4 per cent 1n children, but as high as 16 per cent n
adults (Samton and Maille® )

The monarticular form prevails Knees, anhles, sternoclavscular joints, hips,
and wnsts are fasored locations The pathological changes are those already
described, a pyarthrosis with a fibropurulent, hight greemsh exudate and with
hyperemia, swelling and edema of the synovial membrane The microscope
shows intense leuhocytic mnfiltration and many meningococes Regenetation to
normat alse occurs not infrequently without subsequent anhylosis

I THE CLINICAL PATHOLOGY
A\ THE GENERAL SYMPTOMS OF PYOGENIC ARTHRITIS

In the vast majority of cases, the onset m the hematogenous type 1s acute
and accompanted by marked constitutional reactton i the form of chills, high
temperature, and protration In the mmplantation type the general svmptoms
are not pronunent, since septicenuia usually does not ocLur

B THE LOCAL SIGNS

In the hematogenous type some time may elapse before local signs develop
In the direct contammation type the local signs begin after a few houss The
principal local signs are pain local tenderness, redness and later, fluctuation
and edema restriction of motion and contracture This 15 accompamed by
rapid atrophy of the muscles

1 The pain Pain tn most cases 1s spontaneous There 15 definite tenderness
to pressure, usually correspondng to the hines of synowvial reflection

2 Motion Motion 1s always punful and 15 resisted by spastic contracture
of the muscles The jomt 1 held m midposition Restriction of motion 1s con
ceutric, that 1s, equal m all directions

3 Redness and heat are more apparent 1 the mare superfically situated
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jomnts, such 1s the hnee or the wrist It 1s nesther n early nor a constant sign
1n more deeply situnted joints, such 4s the hip or the shoulder

4 Swelling and fluctuation occur with an incretse of the exudate The
swelling 15 accompanied by edemn of the dependent portions of the himb

5 Muscular atrophy develops rapidly, 1t 1s noticed especially n the quad
riceps when the knee jomt, and in the deltod when the shoulder joint 1s
molved

C THE I VILR SIGNS A\ND DLIORMITIES

Deformitics are of three types Taulty position, wnhylosis, and loss of
length The greatest amount of disabihty occurs where masstve osteomyelitis
has led to mfection of the joint, and 1 considernble amount of bone has been
destroyed Cases in which relnation or perforation of the capsule has tahen
place during the acute stage often end up with pathological dislocations, this
sometimes occurs before there 15 ex
tenstve destruction of the joint itself,
especially 1n very young children

IV  THE X RAY FINDINGS

Unless there 15 1 nerghboring oste
omyelitic focus penetrating mto the
Jomt, the x ray evidence of pyogenic
arthritis develops slowly The first
sign 1s the capsular distention, recog
mzable by the bulging shadow of the
Jomt capsule Next, there 1s the re
gional bone atrophy Then one sees
a narrowing of the joint space due
to degeneration and destruction of
the cartilage (Fig 88) Following
this, erosions are seen, first at the
contact poimnts of the Joint constit
uents They indicate that the car
tilage has become completely worn
off and that the subchondral layer of
bone has been laid bare The later
X ray picture shows the progressie
destruction of the Jjomnt The joint
outhines become serrated, irregular,
and punched out, and finally signs
of extensive loss of bone are noted
As this destruction goes on, entire
portions of the Jont may disappear
The femaoral head may become com

Fic 88 Pyogemc arthntis
Jont  pace

narrowing of the
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pletely absorbed, and the acetabulum may be greatly enlarged by erosion Some
cases will end 1n fibrous union, others, 1n complete ankylosis, and still others, m
pathological dislocation The final x ray varies with the definite end result of
the infection (Fig 89)

V THE LABORATORY FINDINGS

The diagnosis can be made by asprrating the joint and examining the
exudate The jomnt flmud contams a high amount of leukocytes with a prepon
derance of polymorphonuclears

A blood culture should be taken m
every case During the acute mfec
tion the blood will show considerable
leukocytosis, which may reach 30 or
40 thousand In the chronic stage a
moderate anema may be noticed
The sedimentation time 1s of 1mpor
tance, 1t 1s always accelerated in the
acute phases The urine must be ex
amined for signs of hidney damage,
particularly 1 protracted cases
which are apt to produce amyloidosis

Fic 89 Suppurative arthntis of the mght hip
begmming dislocatton of the parenchymatous organs

VI THE DIFFERENTIAL DIAGNOSIS
A RHEUMATIC FEVER

This condrtion 15 polyarticular It responds to salicylates, and it does not
result 1n suppuration

B TUBERCULOSIS
The differentiation here 1s more difficult, because both pyogenic arthrtis and
tuberculosts are usually monarticular However, the course of tuberculosts 1s
emunently chromc and, as the x ray shows, the destruction of the jont 1s
marginal, and there 1s no sclerosis

C BRUCELLOSIS
Malta fever mfection of the joint usually takes a more chronic course It
rarely comes to suppuration, and the blood examination often shows a low
white count The diagnosis 1s established by the positive agglutination test
(Fig 90)
VII THE TREATMENT OF PYOGENIC ARTHRITIS
A THE TREATMENT OF THE FOCUS OF INFECTION

An mfected tonsil, a purulent smus or, more often, an otitis media may still
be active when the metastatic focus in the joint has made its appearance In
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this event, evacuntion of the jomnt should be the first consideration Dramnge
or asprration must not be postponed untid after removal of the focus, but 1t
should be immedinte

B THL SUPPORTIVI GI NLRAL IRLAIMLNT
Supportine treatment s just 1s cssential in pyogeme arthritis as in osteomye
litis, and there should be no delay 1n carrving it out It consists 1n the usual
admimistration of flnds, 1n blood transfusion, m rest, and especially in use of

€-2-45

F16 90 Brucellosis of the hip jomt Case W R (male), #40
15851, 28 years, November 1940 Involvement of nght hip for four
months following general malaise, hup 15 red and tender Agglutina
tion test positive for Malta fever \ ray shows narrowmg of the
Jomt space a focus 1n the acetabulum and destruction of the jomt
carttlage There was an abscess of the right thigh below Pouparts
bgament with a draning sinus  culture was positive for Brugella
sws Conservative treatment resulted i ankylosss of the hip
1945 a) November 1940 b) Ankylous in June, 1915

sulfonamides and pemcilin We recommend sulfatmazole for the staphylococ
cus, and sulfadiazine and sulfanilamide for the streptococcus infection The
Preference today 1s for pentcillin, which should he given at once, as soon as a,
test for pemailln resistance has been made The dosage and techmque are the
same as for osteomyehtis

But one should not rely on sulfonamides or penicitlin alone 1n the treatment
of septic arthnitis The joint must be evacuated In the streptococcus infection
the aspiration performed to 1dentify the bactenia may be sufficient under the
protection of penjerllin and sulfonamides, provided the hmb 1s strictly immobil
1zed In cases of pyogenic arthritis due to staphylococcus, however,
should be carried out at the earlest possible moment We h ’
cases m which the joint was destroyed because of delayed

It has been remarked very appropriately by Kulowshi?

dramage
ave seen too many
dramnage (Fig 91)

that use of the ant;-
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biotics increases the surgeon’s responsibility due to the fact that it, so to speak,
throws a mask over the local lesion The possibility that the quiescence of the
jomnt may only be apparent and that symptoms may reappear soon after the
drug 15 discontinued should always be hept mn mind Sulfonamudes and pem
cllin are bacteriostatic agents which merely chech and localize the jomt mfec
tion, the actual sterihization of the jont 13 accomphished by the defensive forces
of the body

C THL LOCAL TREATMENT
1 Evacuatron of the joint ‘

Inprcartions By TyPE OF INFECTION

Jomnt evacuation should be carred out ymmediately It must be extenswve
enough 1n staphylococcus wmfection to allow rapid evacuation of the exudate
It can be confined to simple aspiration 1n streptococcus nfection, where 1t
merelv lessens the ntra articular pressure and mahes absorption of the
contents possible In either case, the joint must be immobihized 1 order to hmit
the spread of infection and provide the resistance necessary for its control, and
to prevent subsequent deformity

InpicarioNs BY Tupg o EXUDATE

In the serous type, which 1s usually a streptococcus wnfection, aspiration
together with mmmobilization 1s suificient One must first aspirate, and 1if
staphylococcus 1s found the nciston must be made promptly and freely The
purulent type requires immediate 1nd adequate dramage wath counter dramnage
if necessary Immobilization 1n plaster or by traction or brace must follow 1n
any event

TecHNICAL PRINCIPLES OF Jornt EvacuaTioN DRatNAGE

The prmciples of Orr are wide drainage without closure, and adequate 1m
mobihzation The adequacy of dramage 1s shown by the rapid recession of
mflammatory signs and the favorable general reaction Secondary closure can
be carried out as soon as the wound appears sufficiently clean and healthy

Resection In some cases of excesstve suppuration, soft tissue dramage 18
mnadequate, and jomt resection 1s required This apphes particularly to the hip
joint, where recesses favor the accumulation of pus Resection 1s also necessary
1n cases of extensive necrosis or sequestration, for which simple drainage would
not be adequate

2 Jont fusion

The natural outcome of the septic process 15 a fibrous anhylosis, except in
those cases in which the jomnt has been saved by early dramnage In more
sirulent types, the resulting ankylosis may be bony The tendency to spon
taneous bony fuston 1s much greater 1 the pyogemc than mn the tuberculous
jont
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When the end result is 1 fibrous ankylosts with more or less instability and
pun on weight bearmng, 4 fusion operation 1s ndicted The time for ankylos
Ing operations on septic joints 1s the pertod of 1bsolute quiescence The decision
1s made on the basis of (1) the local condition (no signs of inflammatory activ-
ity and no incrense of contractures) and (b) the x ray (sharpening of the yont
contours nd sclerosing reactions around aress of destruction)

3 Jomt mobthzatton

So far as the prevention of contracture 1s concerned, it 1s 4 matter of judg
ment how soon during the disense careful mobihzing maneuvers can be msti-
tuted It 1s a safe rule not to begin until the patient limself can perform them
actnely Lven then, these attempts should be made carefully and should be
cheched closely, because they may cause an accentuation of the mflammatory
condition During the first world war, active mobilization of the hnee jomnt was
advocated under the so called Willems’ treatment, motion being instituted even
before the drunage had ceased After ndequate drawnage, the patient was
encouraged to carry out 1ctive motion This seems a contradiction to the princi-
ple of absolute rest and immobilization which we have so strongly emphasized
In the early treatment Though 1t 1s possible that a certain amount of active
movement will be tolerated without exacerbation of the infectious process, on
the whole 1t 15 a dangerous procedure which must be strictly supervised 1f 1t 15
established at 2l Good judgment based on daily observation 1s required to
determine just how much active motion a jomnt cin carry out under these
circumstances

Nothing 1s gamned by trying to overcome malposition of a joint by forcible
mampulation, it 1s a procedure which cannat be condemned too strongly While
1t 15 possible during the chronic or subacute stage to accomplish a certain
amount of gradual correction, by hinged braces or turnbuckles, any forcible
mampulation should be avoided Lven the gradual correction by the above-
mentioned means must be closely supervised, as any attempt which goes beyond
the tolerance of the joint 1s sure to result in reactivation of the inflammation

W hien the period of absolute quiescence has been reached, the question anses
whether mobility can then be restored operatively by means of arthroplasty
There are only four jonts which lend themselves to this procedure at all, the
lzl;opt ;og?;,Jz}:st:l:ow, tll\xelknee, and the metacarpophalangeal articulations If
be carriad at o (r)(; ea}l:l ylosed following a septic arthritis, arthroplasty should

p, provided the joint 1s absolutely quiescent In the knee
Jomt an arthroplasty should be performed also, 1f both knee jomnts are anhylosed
or 1f one 15 ankylosed 1n unswitable position, for mstance, 1n complete extension
or extreme flexion In the elbow jomt the arthroplasty 1s indicated when both
J"‘lm’ heal m coniplete extension, or when one joint heals 1n extension and the
ot ‘Te;;“;l:‘:gﬂ;oll:i J::l]:tc ;’n extenston must be operated
arthroplastic operations t;’]eas:lts n bony anhylosis 1s much better suited for
any other tvpe of destructive arthntis The
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operation, however, requires not only complete chnical quiescence, but the
x ray picture must also show that the static realignment of the bone has
already taken place and that the textural design of the bone blends intimately
from one jomt constituent mto the other

Our statistics on arthroplasty m septic joints are as follows ™ The cases of
ankylosis following suppurative arthritis of the hip joint® show a relatively
high rate of good results (44 4 per cent) In arthroplasty of the elbow joint for
ankylosed septic arthntis’ the results were 33 per cent excellent and 33 per
cent good The arthroplasty of the hnee joint showed 33 per cent good results
Our over all results in arthroplasties performed for suppurative arthritis are
53 5 per cent good, 214 per cent fair, and 25 per cent poor, for all joints

4 The operative indications for deformity

Anbkylosis 1 faulty position 1s corrected by osteotomy, but 1t should be per
formed always extra articularly, that 1s, some distance from the mfected yomnt
It, too, requires complete quiescence, otherwise, there 1s likely to be a recur
rence of the old mnfection Looking over our series of cases (J B Davis'), we
found that 1f an osteotomy for correction of the deformuty was performed
through the old diseased area, the percentage of recurrence was 31 5 per cent,
even though there was an average period of quiscence of 4 4 years On the
other hand, when the operation was carried out near but not through the old
seat of disease, the percentage of recurrence dropped to 17 6 This mndicates
that the time interval 1s of less importance than 1s the selection of the site for
osteotomy

VII THE SPECIAL CLINICAL PATHOLOGY OF THE
SUPPURATIVE ARTHRITIS

A THE SACRO ILIAC JOINT

Among our 30 cases of pyogenic arthritis of the sacro 1liac joint, 8 were due
to extension from the lumbar spine Whether they are primary or secondary
infections, the treatment 1s the same, namely, radical resection and dramage
The method we use with preference 15 that of Picque, which conststs 1n resec
tion of the postertor wing of the os 1ln and adjacent portions of the sacrum

B THE HIP JOINT

The greatest amount of destruction 1s produced by the staphylococcus, espe
cially 1in voung children Only by mmmediate and adequate drainage can one
save the head, i contrast to the situation i streptococcus and pneumococcus
mfections which cause much less destruction and for which a simple aspiration
may suffice Unless adequate drainage 1s performed, the entiwre head may
succumb and may remain as a sequestrum 1n the jomnt (Fig 91)

Another frequent complication of suppurative arthntis of the hip joint 1s the
pathological dislocation It 1s due etther to early perforation of the capsular sac
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or ta extensive destruction of the acetabulum
and upward displacement of the hend Three
types of pathological dislocations can be dis
tingwished The type m which the head
dislocates because of early perforation of the
capsule 1s seen 1 very young infants There
1 very Gittle destruction of the head because
the early perforation of the capsular sac lets
the head escape and saves 1t from destruc-
tion In the second group the head remams
n the capsular sac, but the acetabulum be
comes destroyed, and the dislocation 1s sec Fic 01 Prageme atwts of the hp
ondary to the acetabular destruction (¥ig JointJoss of the head because of de
92) 1In the third, the most common group, layed dramage Case B P
both the acetabulum and the head, and even
the major portion of the nech are destroyed The degree of destruction of the
head and acetabulum 1s commensurate with the amount of time which has
elapsed between the appearance of symptoms and adequate drainage (Fig 93)

To obtain adequate drainage 1t may be necessary n extreme cases to resort
to resechion of the joint Included here are those cases in which an actual
sequestration of the head has taken place and in which complete dramage can-
not otherwise be obtained

Of 19 cases of pyogenic arthnitis of the hip joint seen during 1937-47, four
resulted 1n complete, pamnless motion after adequate dramage was performed
one to four nweehs after the onset One case had 75 per cent panless motion

Fic 92

(Left) Septic arthnts pathological dislocation of the bip Case C W (female) #.065:9

8 years May 1940 Infection of the nght by
3] p of 10 months duration abscess
and no adequate drainage Comphcation of asteo: s araton

myelitis of the left and nght tibie and lamina~
2;:;31;?3;?,‘,@ I;mbar AN :a)bshnvlns ubluxation of the nght hip follo“enng purulent arthntis
utum Dramnage of tibiae lumbar pine and nght '3
Obseesston <cten yesm ! ptne and nght ip bealiog of hup n faulty position

Fic 93 (Right) Pyogenic arthnites of the hp
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after early adequate drainage One case of low grade infection in a 54 year old
man had only 35 per cent painless motion On the other hand, five cases ended
1n fibrous fusion, and all had esther mnadequate or late dramnage Six cases had
bony fusion, of wiich four had no dramnage at all, one had late dranage, and
one had madequate dramnage Two cases died These 19 cases clearly demon
strate the urgent necessity of adequate and early drainage

According to G H Harmon and C O Adams,? the natural outcome in sup
purative arthritis under the principles of treatment outlined above 1s as fol
lows In mfants up to two years, where the streptococcus infection 1s more
previlent, the head and neck of the femur become destroyed 1f dramage 15 not
done 1mmediately, or if early asprration 1s not performed Otherwise, destruc
tion of the head and pathological dislocation occur Infants and children havea
tendency for rapid healing 1n streptococcus infection (Badgley’) Between the
ages of three and five, there 15 a preponderance of the staphylococcus infection
at ages up to 12 staphylococcus and streptococcus mfection occurs with
equal frequency, but here again the tendency to restriction of motion and to
the formation of an ankylosis 1s greater In the age group from six to 18 years
the staphylococcus prevails, according te Harmon and Adams,® and in many
cases pathological dislocations with severe bone changes and ankylosis can be
seen Of all the age groups, the infants who survive infection mahe the most
rapid and most complete recovery, without sinuses and recurrences

C THE KNEE JOINT

In purulent nfection, the knee jomnt goes mto a pathological position of
about 20 to 30 degrees flexion The joint fills up, becomes rapidly distended,

Fic 94 Septic arthntis of the knee aspiration Case J A (male)
#21919 5 years December 1930 Acute left knee symptoms for two
months fever of 10> degrees clulls and prostration Aspication and con
servative treatment resulted in recovery with good motion Infection
was presumably streptococcus but jomnt flud culture was negative a)
Joint swelling b) Narrowed joint space
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and a relaxation of the capsular 1ppratus develops There 1s 4 tendency to
tibial subluxation and valgus deformuty, with external rotation of the tiba
Streptococcus infection may be controlled by aspiration (Fig 94) Staphylo
coccus mfection, which 15 more frequent, requires dramage according to the
same prmeiples applied to the ip The draunage 15 carried out by the parapa-
tellar route, using the Orr techmque

The penetrating wounds of the knee may be divided into cases 1n which there
1s no damage to the bone and cartilage, cases m which there 1s moderate
damage to the condyles of the femur, and cases 1n which there 1s severe destruc
tion of the joint components The routme treatment for these cases 1s the
arthrotomy, the intra articular debridement, lavige and immobilization 1 a
hip spica

The closure of the synovial membrane with immobihization 1s recommended
n all cases 1 which there 15 either not any or only mimmal damage to bone
and cartilage This, however, 15 permissible only 1f the surgical treatment 15
mstituted within eight to twelve hours after the wound has occurred If more
time has elapsed, the closure of the synovial membrane should be omitted in
order to permut dramnage In all cases where there 15 severe damage to the bone,
the wound should always be left open for drainage When the knee 1s hopelesslv
destroyed at the time of njury, resection will prevent chronic sepsis and
promote early healing

D THE ANAKLE JOINT

The acute swelling of the suppurating ankle ]on’n obliterates the anatomical
landmarks The foot 1s usually in equinus position The treatment 1s immediate
dramage carried out from an antertor or anterolateral mcision followed by
application of a plaster cast which holds the foot 1n a favorable position, that
15, neutral rotation and no more than 10 to 20 degrees plantar flexion When the
destruction 1s extensive, however, this approach 1s inadequate and more radical
measures are i order For very extensive suppuration, one may have to carry
out an astragalectomy to establish adequate drammage If the purulent arthritis
of the ankle jont 1s caused by osteomyehtis of a tarsal bone perforating
mto the jomnt, one will find that the other bones of the tarsus become mvolved
very rapidly unless drainage 1s promptly provided ’

E THE FOOT

The osteomyelitis of the tarsal bones very often penetrates mto the various
articulations of the foot It 15 1n this situation where dramage 15 especially 1m
portant, because the infectzon makes rapid progress and, gaimng the fascial
planes and mterstices, becomes uncontrollable One should always try to heep
to the dorsal side m draming the Jomts, although the subastragaloid joint

has to be dramned
masions wed from both sides On the whole, one should avord plantar
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after early adequate drainage One case of low grade infection 1n a 54 year old
man had only 35 per cent pamnless motion On the other hand, five cases ended
n fibrous fusion, and all had either mnadequate or late dramage Six cases had
bony fusion, of which four had no dramage at all, one had late dramnage, and
one had mnadequate dramage Two cases died These 19 cases clearly demon
strate the urgent necessity of adequate and early drainage **

According to G H Harmon and C O Adams,® the natural outcome in sup
purative arthritis under the principles of treatment outlined above 1s as fol
lows In mfants up to two years, where the streptococcus mnfection 1s more
prevalent, the head and neck of the femur become destroyed 1f dramage 1s not
done immediately, or 1f early aspiration 1s not performed Otherwise, destruc
tion of the head and pathological dislocation occur Infants and children have a
tendency for rapid healing 1n streptococcus mnfection (Badgley!) Between the
ages of three and five, there 1s a preponderance of the staphylococcus infection
at ages up to 12 staphylococcus and streptococcus infection occurs with
equal frequency, but here agam the tendency to restriction of motton and to
the formation of an ankylosis 1s greater In the age group from six to 18 years
the staphylococcus prevails, according to Harmon and Adams,® and in many
cases pathological dislocations with severe bone changes and ankylosis can be
seen Of all the age groups, the winfants who survive mfection make the most
rapid and most complete recovery, without smuses and recurrences

C THE KNEE JOINT

In purulent infection, the knee jomnt goes mto a pathological position of
about 20 to 30 degrees flexion The jont fills up, becomes rapidly distended,

Fic 94 Septic arthntis of the knee aspiration Case J A (male)
#21919 25 years December 1930 Acute left knee symptoms for two
months fever of 105 degrees chills and prostration Aspiration and con
enative treatment resulted 1n recovery with good motion Infection
was presumably streptococcus but jomnt flnd culture was megative o)
Joint swneling b) N\arrowed jownt space
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and a relaxation of the capsular apparatus develops There 15 a tendency to
tibal subluxation and valgus deformity, with external rotation of the tibia
Streptococcus mfection may be controlled by 1spiration (Tig 94) Staphylo
coccus nfection, which 1s more frequent, requires drunage according to the
same principles applied to the hip The drainage 15 carnied out by the parapa-
tellar route, using the Orr technique

The penetrating wounds of the knee may be divided into cases i which there
35 no damage to the bone and cartilage, cases in which there 15 moderate
damage to the condyles of the femur, and cases 1n which there 1s severe destruc-
tion of the jont components® The routne treatment for these cases 18 the
arthrotomy, the intra articular debridement, lavage and immobihzation n a
hip spica

The closure of the synovial membrane with immobilization 15 recommended
1n all cases 1 which there 15 ether not any or only minimal damage to bone
and cartilage This, however, 1s permissible only 1f the surgical treatment 1s
mstituted within eight to twelve hours after the wound has occurred If more
time has elapsed, the closure of the synovial membrane should be omtted
order to permut dramnage In all cases where there 1s severe damage to the bone,
the wound should always be left open for dramnage When the knee 15 hopelesslv
destroyed at the time of mjury, resection will prevent chromc sepsis and
promote early healing

D THE ANKLE JOINT

The acute swelling of the suppurating ankle jont obliterates the anatomucal
landmarks The foot 1s usually m equmnus position The treatment 1s immediate
dramage carried out from an anterior or anterolateral moision, followed by
apphcation of a plaster cast which holds the foot m a favorable position, that
15, neutral rotation and no more than 10 to 20 degrees plantar flewion When the
destruction 1s extensive, however, this approach 1s madequate, and more radical
measures are n order For very extensive suppuration, one may have to carry
out an astragalectomy to establish adequate dramage If the purulent arthritis
of the ankle joint 15 caused by osteomyehtis of a tarsal bone perforating
nto the jomnt, one will find that the other bones of the tarsus become nvolved
very rapidly unless dramage 1s promptly provided Y

E THE FOOT

‘The osteomyehtis of the tarsal bones very often penetrates into the various
articulations of the foot It 1s i this situation where

portant, because the infection makes rapid progress and, gaming the fascial

plan}e]s nd mterstices, becomes uncontrollable One should always try to Leep

ltl(;stts l1’1;“‘5;111 suzje fm draiming the jomts, although the subastragaloid joint
raines

R rom both sides On the whole, ane should aveid plantar

dramnage 1s especially 1m
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F THE SHOULDER JOINT

As a rule, the destruction due to purulent arthritis 1s not as extensive in the
shoulder as i the hip jomt, but there 1s, on the other hand, a tendency to
subluxation and to contracture For this reason, one must provide proper splint
mg after adequate dramnage has been performed A resection of the head is
necessary only 1n cases of extensive destruction Dramnage can be carried out

R
p
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S
ARERNN
w.\}f
T16 06 Septtc arthntis of the metacarpopha
lanceal jomnt ankylos Case O S (female)
#E 8360 26 years October 1930 Pamful
sweling of wrnts following tooth estraction
five weeks ago Incsion and dramage of nght
wnst  then involvement of metacarpopha
langeal jont of left muddle finger but no
drainage was performed Exammation showed
ankylosed metacarpophalangeal joint of the left
mddle finger ™\ ray destruction of the tinger
F16 95 Septic arthntis of the shoulder jomt o0t The right wost was normal Finally
dranage Case E V (male) #42 17619 55 years  drainage of the metacarpophalangeal jomt was
November 1047 Swelng and pamn of both done Case demonstrates advantage of early
shoulders for five months Both shoulders were drainage (nght wnst) and disadvantage of
draned the left healed wath normal motion but  delayed dramace (ankyloss of metacarpopha
the night remamned swollen and continued drawung  Jangeal Jomnt)
X ray showed estensive destruction of the night
humerus Extensive operatve dramnage was per
formed and pemallin given Culture showed
hemolytic staphylococcus

by proceeding through the deltopectoral groove, and one should always estab
Iish postersor counter dramage, extreme cases may necessitate the adding of
dependent dramnage through the aulla (Fig 95)

G THE ELBOW JOINT
In draming the elbow joint, one should first expose the radichumeral articu
lation because 1t 15 the eastest to approach If this approach 1s not sufficient, a
second nciston should be made for the drainage of the ulnohumeral portion at
the inner side or posteromedially

H THE HAND AND WRIST

We prefer the dorsal approach for dramnage If the tendon sheaths on the
volar side are mvolved, they will have to be dramned separately, according to
the principles which govern the dramage of the radial and ulnar bursae They



ON PYOGENIC ARTHRITIS 149

should be opened along incisions which follow the radial side of the thumb and
the ulnar side of the Little finger On the other hand, the deep spaces, that 15, the
palmar and thenar spaces, require a special mcision along the web between
the thumb and ndex finger, or between the third and fourth fingers, or 1long the
thenar and palmar creases The space of Perona may be reiched between
the deep flexors and the pronators quadratus 1t the forearm This space 1s
often secondarily involved from a perforated purulent ulnar or radil bursa
(Ng 96)
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Lecture VIII

ON SYPHILIS OF BONE AND JOINT

T;IE STORY of syphilis of the sheletal system 1s of great historical mter
est Old Indian sheletons show defimite evidence that syphilitic lesions occurred
long before the disease 1tself was recognized or even recorded We learn from
Wilham’s account of the history of bone syphilis that no bones which are
definitely syphilitic have been found 1n Europe before the voyage of Columbus
to America, but that there 1s abundant evidence of bone syphihs antedating
Columbus’s voyage 1n the sheletal remains of the American Indians The so
called Pecos cave of New Mexico contamned a number of such sheletons, un
doubtedly of pre Columbus date, probably 800 to 1,000 years old The charac
tenistic lesions of the frontal bone which presented roughened surfaces and
many low and flat elevations and depressions are now defimtely recogmzed as
syphilis

I THE CONGENITAL SYPHILIS OF BONE
A THE PATHOLOGY

Congemtal syphihis of the bone presents 1tself in two rather distinct forms,
according to whether 1t 1s manifested in fetal hfe and early mfancy, or i the
later life of the chuld The later mamfestations correspond largely to those of
the tertiary stage of the acquired syphilis, whereas the early congenital lestons
seem to present a picture of their own During fetal life only the cartilaginous
preformed bones are mvolved, and the lestons are usually symmetrical and
multiple The membranous preformed bones, such as the flat bones and the
skull become wnvolved after birth Only mn second infancy does the lesion
develop a vertain tendency to localize

1 The early hereditary syphilis of bone

There are three principal features charactenzing this condition The first
15 the osteochondritis, discovered and described by Wegner 1n 1870, the second
1s the fetal type of syphilitic pertostitis, first mentioned by Parrot® in 1872, the
third 1s the diaphyseal osteomyelitis

Osteochondritis Here again three phases can be distinguished The first
phase represents a broadened and 1rregularly outlined provisory calcification
zone which has the aspect of a barbed wire formation In this zone, there
appears a yellow or gray soft granulation tissue which extends into the cartilage
and may eventually cause a separation of the epiphysis from the metaphysis
To this spirochete fection the osteogenic tissue reacts with the arrest of 1ts
osteoblastic activity We see, therefore that the cartilage begins to proliferate
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wrregularly, nd the cartilage columns
become lengthened so that the whole
calaification zone pulls out ihe a tele-
scope (Fig 97) The grinulation tis-
sue represents the reaction of carti-
lage and bone marrow to the toxins
of the spirochetes In a later stage of
the syphiliic osteochondritis, the
granulation tissue increases consider-
ably It contams all kinds of cells,
spindle shaped, penivascular accumu
lations, lymphoid 1nfiltrations, and
polynuclear cells, as well as many
vessels Still later, regressive changes
take place mn this granulation tissue,
such as necrosis or fat degeneration
In time this granulation tissue com
pletely mterrupts the connection be
tween epiphysis and metaphysis, and
m so doing 1t may splt the provisory
calafication zone 1tself into an epr
physeal and a diaphyseal portion
(Fig 98) The <ray then shows a
more or less transparent zone, bordered by two narrow white bands, which
represent these two calaification layers separated by a layer of granulation
tissue (Fig 99)

The x ray of the syphilitic oste-
ochondritis 1s especially well seen at
the lower end of the femur and the
upper end of the tibia, also at the
lower end of the radws and ulna, at
the distal end of the metatarsals and
metacarpals, and the proxmal end of
the phalanges The zone of increased
calcrfication appears as a broad white
band 1n which ossification 15 re-
tarded Beyond this, the destruction
of bone by granulation tissue 1s mani-
fested by a zone of atrophy or ab-
sorption This 15 called the submeta

F1c 97 Luetic osteochondritis Separation of the
epiphyms  granulation tissue growing mto the car
tilage pulled out calaification zone of cartilage

Fi1c 98 Newborn syphilitic baby Round cell 1n
filtration and fibross 1n epiphysis 1nvasion of the
zone of cartilage prolferation between the col
umnizing and resting cartilage

physeal rarefaction, 1t 1s due to the
retardation of the osteoblastic ac-
tity by the mnfection (Fig 100)
Under antiluetic treatment, the gran-
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F1c 100 Osteochondritis of the forearm bones
Note absorption bands in m taphysis Case R W

Fic 99 Luetic osteochondritis of the newborn Case R P (male) #40 177 six weeks
January 1940 Posttive Wassermann crusts in no e n mouth d 1on of
skin X ray showed luetic octeochondnitis Patient died oon after of pneumoma

ulation tissue becomes rapidly replaced by normal marrow, and the normal
process of calcification 1s resumed However, the x ray picture still shows a
wide band of rarefaction at the metaphysis

The separation of the epiphysis, first described by Parrot,® represents an end
effect produced probably by mechamcal movement of the fetus in utero Yet1t
cannot be considered as purely traumatic, because 1t 1s due to the poor cohesion
between the metaphysis and epiphysis, which are held together only by granu
lation tissue so that shifting movements suffice to bring about the separation

PERIOSTITIS

This condition was first discovered and described also by Parrot,® m 1872
It 15 a specific lesion charactenstic of early syphilis, although a secondary
periostitis occurs later in mfancy 1n connection with the reparr of luetic osteitis
(Fig 101) As a symptom of early congental lues early periostitis 1s found
the first weeks of life 1 the surviving children, 1t 1s often combined with the
above described osteochondritis, although the two processes may not run m
equal intensity (Fig 102)

In the x ray picture, the periostitis appears along the long bones 1o the form
of onion shin layers, often three or four layers piled upon each other These
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Fic 101 Syphilitic osteoperiostiti  (Shide from mb biopsy low power

focus ) “ote perosteal new bone al o ubpenosteal and ubeortical
granulation tisue
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Frc 107 Syphitic osteoperiostitts (Shde from b bopsy  low power

focus ) Note periosteal new bone and subpentosteal and subcortical gran
ulation tissue
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Fic 104 (Left) Luetic penostitis of femur (acquired) Case L A (male)
#1435 3634 33 years \ovember 1932 Pain in nght thigh for sixx menths
funform enlargement of nght femur X ray osteoperiostitis luetica
Posttive Wassermann Rapid recovery under antiluetic treatment a) No
vember 1932 b) Apnl 1934

Fic 10> (Right) Luetic osteomyeltis with pseudoparalysis Case R M
(Courtesy Dept of Pechatrics State Umversity of Iowa )
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layers ensheath the entire bone, but usually they are the thickest 1t about the
mddle of the diaphysis ind then taper toward the end (g 103)

The secondary or later type of periostitis appears as a repirative phenom-
enon of a healing process, prrticularly under anbluetic treatment This type
fully resembles the syphilitic pemostitis we see n the adult and acquired
syphilis (Fig 104) The < rav picture differs m no w1y from that of a pn-
mary luetic periostitis It shows the same onion shin layers, the same network,
the same trabecular formation, ending up m a thichened and hyperostotic
cortex

The third feature of the early luetic bone lesion 1s the draphyseal ostcomye
Iit1s, which 1s rather rare It occurs when the subchondral granulation tissue

[

R

Fic 106 (Left) Tuberculosis of the elbow i case of congemtal lues
Case C H -

Frc 10: (Right) Syphilitic dactylitis Note fusiform soft tisue swelling
of the fourth digit

penetrates into the shaft The gummatous infiltration extends all along the
bones a‘nd bns most often seen in the radius and ulna The x ray picture shows
areas of absorption, either diffuse or circumscribed, with
rosons (e 05) s typical punched out

That not all destructive lesions se

en 1n a luetic are of syphil

demonstrated by the following case Y nature x

Case CH (Female) F44 4504

:I\ige 8 years Adm May 3, 1944

ntrance complaint of painful swollen righ
ght foot and right elbow of seven m !
duration Patient was a hnown luetic There was the saddle nose and ﬂ:nHu(::lT:



154

ORTHOPEDIC DIAGNOSIS AND INDICATIONS

Fic 104 {(Left) Luetic periostitis of femur (acquired) Case L A (male)
F£45 3634 33 years November 1937 Pam n night thigh for six months
fusiform enlargement of nght femur X ray osteopenostiis luetica
Positive Wassermann Rapid recovery under antiluetic treatment a) No
vember 1932 b) Apnl 1934

Fic 10> (Right) Luetic ost hitis with Case R M
(Courtesy Dept of Pediatrics State Umversity of Towa )




ON §YPHILIS OF BONT AND JOINT 158

lavers ensheath the entire bone, but usually they are the thickest at 1bout the
rmuddle of the diaphysis and then taper toward the end (I'ig 103)

The secondary or later type of periostitis appers 1s 1 reparative phenom
enon of a healing process, particularly under antiluetic treatment This tvpe
fully resembles the syphilitic periostitis we sce mn the adult and acquired
syphihs (Fig 104) The  rav picture differs m no w1y from thit of a pri
mary luetic pertostitis It shows the same onion shin Iyers, the same network,
the same trabecular formation, ending up in 1 thichened 1nd hyperostotic
cortex

The third feature of the early luetic bone lesion 1s the draphyscal astcomye-
htss, which 1s rather rare It occurs when the subchondral granulation tissue

<
Fic 106 (Left) Tuberculosis of the elbow 1 case of congemtal lues
Case C H
Fic 107 (Right) Syphihtic dactyitis Note fusiform soft tissue swelling
of the fourth digit

€]
lf))orx:ztsmte; wto the shaft The gummatous imfiltration extends all along the
and 1s most often seen 1n the radius and ulna The < ray picture shows

areas of absorptio
erosons (b fos )n, either diffuse or circumseribed, with typical punched out

That not all destructive lesions
demonstrated by the following case
Case CH (Female)

Pra
e #44 4504
ge 8 years Adm May 3, 1044

p]z:;nful swollen night foot and right elbow of seven months’
ahnown luetic There was the <addle nose and the Hutchin

seen 1n a luetic are of syphilitic nature 15

Entrance complaint of
duration Patient was
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son’s teeth, the right foot was swollen, with an ulcer on the dorsum The night
elbow was also swollen and immobile The x ray revealed destructive lesions of
the right elbow and right astragaloscaphoid joint The condition of the mght
tarsus and the elbow was diagnosed as tuberculosis by biopsy and Guinea pig
test She was treated by immobilization When last <een mn June, 1948, the elbow
was anhylosed at 120 degrees (Fig 106)

A special form of congemital diaphyseal osteomyelitis 15 the luetic dactyhtis
This 15 a diffuse, rarefying syphilitic osteomyelitis seen frequently m phalanges
and metacarpals The diaphyseal osteomyelitis 1n congenital syphilis appears

F1G 108 Osteochondnti and perostitts luetica with pseudoparalysis Ca e M K (temale) #40 5973
c1,ht months May 1930 Unable to uce right arm for one month Luetic tigmata of nose and mouth
hydrocephalus VWassermann Kkahn and Rlem positive  ray shows periosteal thickeming of the
humen ulnae and radn Treatment with bismuth and ar phenamine prompt response a) Before
treatment May 1940 b) After treatment November 1940 (Courtesy Dept of Pedratrics State
University of Iowa )

later than the osteochondritis and periostitis The diaphysts 15 more constst
ently and more deeply affected than 15 the epiphysis The x ray picture shows
first a decreased density n the small bones of the hands and feet, usually m
the first and second phalanx The bones are not as dense as normal bone, and
one notices a lattice arrangement of its internal structure (Fig 107) Some
times there appear circumscribed cystic defects Combination of luetic pertos
titis with osteochondritis and pseudoparalysis 15 seen sometimes n infants
(Fig 108)

2 The late hereditary syphilis of bone

In contrast to the fetal or prenatal syphilis, or that seen 1n early infancy, the
favorite site of the late congemital syphilis 1s the shaft of the long bones It
makes 1ts appearance 1 childhood at the ages of five to fourteen years In the
late congemtal syphilis two essential pathological features are also noted,
namely, the periostiis and the dinphyseal osteomyelitis The periostitis repre
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sents extensne inflammatory bone production between periosteum and cortex,
by the laying down of new periosteal bone 1n concentric Inyers The result 1s
thichening of the cortex and nirrowing of the bone and the marrow cavity

The diaphysitis or diaphyseal osteitis gamn mvolies more frequently the
tibta In its imtal stage there may be some softening of the bone, which re-
sults m a good deal of bowing before the thichening and condensation takes
place

Syphilitic osteomyehtis of the shull affects mostly the frantal and parietal
bones 1n localized or diffuse form Here, however, the phases of riref1ction are
more pronounced, and syphiitic osteosclerosis occurs only later The first
stages of rarefaction simulate Schuller Christian’s disease The face bones
undergo extensive destructive
changes, such 1s destruction of the
vomer, the saddle nose, dacryocyst
tis In fact, almost every bone of the
head can be found involved The
mitial symptoms are dull, boring
headaches not relieved by the usual
remedies and often intensified by
heat

The gummas may appear as corti-
cal lesions, the so called periosteal }-‘xc 108 La\t{e éongem!al svphihs  gumma of

umma emur Case a) Before treatment October
;gn guni;n(:lrt;::y;:{ae‘;:l;s:ﬁ:se?é?; 1937 b) After treatment Aprl 1934

109) Necrosis and gumma formation may mmvolve the subcutaneous tissues
and skin, and may form sinuses with a cloudy, watery discharge These simuses
will persist indefimitely unless adequate treatment 1s adnunistered
A history of recurrent attacks of pan and tenderness with mtervals during
which the patient 1s relatively free from symptoms 15 characteristic The pan
1s very often more imtense at might, osteocopic, and 1s exaggerated bv walking
or exertion Objectively, ane finds the enlargement of the bone, the deiormao
tion such as a saber tibia, and the luetic shgmata The most fre’quent of these
are the saddle nose, the epitrochlear lymph nodes seen 1n 80 per cent, a positive
spmal flwd found mn 24 per cent, interstitial keratitis 1 20 per’ cent, and
Hutchinson’s teeth m about 10 per cent a
cm{lﬁ};::l syp}:;:mc bone lestons, the diagnosis can be made easily from the
ciea Ings, the roentgenograms, and the serological tests However, there
ypical cases m which the problem 1s much more difficult, and 1 bio
ar ; Lhempeuhc test becomes necessary ’ i
qmres lfz:)tre coIngemtal type of bone syphilis parallels 1n 1ppearance the ac-
m In comparnson with the early type of congemtal lues, 1t 1s com-

paratively rare, occurrng b
Dy £ ‘“,es g probably 1n not more than 20 per cent of the cases
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B THE SIGNS OF REPAIR IN EARLY AND LATE
CONGENITAL SYPHILIS

1 Signs of repair n early syphilis
OSTEOCHONDRITIS AND EPIPHYSEAL SEPARATION

Spontaneous healing occurs, but under antiluetic treatment the repair 1s
dramatic It »s mamfested by complete disappearance of x ray changes and by
the undisturbed length growth of the bone The osteoblasts resume therr
former activity as they penetrate 1nto the zone of caleified cartilage by means
of the marrow tongues

HEALING OF THE SEPARATED EP1PHYSIS OccURS IN Twwo Wais

A periosteal callus develops eaternally which causes a solid umon with the
diaphysis This may even occur while the separation through the granulation
tissue 1s still in progress The callus 1s cartilaginous, 1t 1s thichest at the
epiphyseal level, and tapers off toward the diaphysis Or, with the subsiding of
the inflammation, a new process of proliferation and calcification of the
cartilage begins The granulation tissue 1s then penetrated by marrow tongues
from the bone, which carry osteoblasts Then the process of enchondral ossifi
cation occurs

HEALING OF THE PERIOSTITIS

Under antiluetic treatment, the different layers combme and consohdation
occurs which, 1 the end, produces a thichened and hyperostotic cortex

2 Heahng in the late congemtal syphihs

The events are practically 1dentical with what we see m acquired svphilis
In the gummatous lestons the round cells dirumsh, fibroblasts increase, and
crcatrization occurs Sometimes necrotic preces of bone may be seen enclosed 1n
scar tissue The gumma 1s surrounded by a wall of fibrous tissue with Lang
hans’ giant cells situated between the fibers The fibrous scar may then be
mvaded by the marrow of the bone m the form of conical tongues, which
proceed toward the center of the gumma The result 1s new formation of spongy
fibrous bone withmn the gumma 1tself

II THE ACQUIRED SYPHILIS OF BONE

A GENERAL AND PATHOGENESIS

1t 15 beheved that the response to serological tests n adult acquired syphilts
1s variable As a rule, the percentage of positive tests dimimshes with the
age of the individual both n treated and untreated cases In view of this, 1t 1s
of interest to compare the percentage of posttive tests on patients with
acquired syphihs who show osseous lesions Stohes, reporting a series of 239
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cases of acquired bone syphilis, found a positive 1 assermann reaction n 82
per cent In the experience of Speed, with over 100 cases of acquired bone
syphtlis, the Wassermann reaction was strongly positive 1n 90 per cent of the
cases In cases where the clinical mamfestations and the serological tests are
at varance, the therapeutic test by antiluetic treitment almost 1nvariably
proves the rehability of the serological tests According to Stokes, among 63
cases which had received three or more courses of arsphenamine with mercuri-
zation, the Wassermann remained persistently positive m 50 per cent

Considering the relatively low incidence of neurosyphilis and cardiovascular
syphihs, which should be recognized m the general examination of the patient,
a persistently positive serum test 1s to a large degree 1ssociated with osseous
reactions

The adult acquired type almost mvariably results from sexual exposure
The bone mamfestations represent the tertiary stage of the disease They
appear from one to two years after the mitinl infection In chmldhood, the
acqured type results from other causes It
may be acquired during partuntion, nursing
from a mpple with a venereal sore, hissing,
etc As a rule, the acquired form which oc-
curs 1 an otherwise healthy child has a much
better prognosis than the congenital

B THE PATHOLOGY

In the tertiary stage the osseous lesion 1s
typically osteoblastic and multiple Its most
frequent sites are the tibia and ulna The
saber shin which has already been described
as a manifestation of late congemtal Iues
differs m no way in the acquired type and
1s associated with the same periosteal bone
apposition and endosteal proliferation The
end result 15 that both periosteal and en
dosteal bone formation produce a partial or
complete change of the normal cortical out
line, as well as an obliteration of the medul-
lary cavity

Late n the evolution of these hyperostotic
lestons gummatous destructions occur They
a};ljpear as sharply circumseribed areas along
:n ; ;2:;:(3 :;ede:()nrr;g;u;l};:ii glfl 1\l\;hlch they fxc 110 Syphihitic penio titis and gumma

ry cavity ormation  (From H Bewzke Handb
(Fig 110) d Sper Pathol Anat u Histolog Ber

When we speak of syphilitic osteomyelitis, ’1‘;’39‘3; Lubarsch and F Henke 9 477,

e
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we understand that the pertosteum, the cortex, as well as the bone marrow are
mvolied There 15 no essential difference between this esteomyelitis and the

Fic 111 Syptultic gumma n the marron cavity
(From H Beit ke Handb d Spe- Pathol Anat
w Histolog Berlin Q Lubarsch and F Henke
0 395 Fig %4 1939)

pyogenic type, except that the latter
15 much more accelerated compared
with the chronicity of lues Here the
sequence of events 1s usually as fol
lows It commences with a chromc
and inflammatory exudate composed
of lymphocytes and plasma cells,
which gradually orgamze, forming
granulation tissue The fate of this
tissue depends upon the healing ca
pacity of the indiidual, and the
efficacy and thoroughness of the ant
luetic treatment If this treatment 1s
adequate, complete healing ensues,
and the granulation tissue becomes
rapidly absorbed If there 1s no ther
apy and the patient has good general
resistance, progressive fibrosis may
occur with healing by scar tissue, but

if the destructive effect of the Spirochaeta and 1its toxin predomnates, necrosis
of the granulation tissue occurs, with the characteristic pathological forma
tion of the tertiary syphilis, namely the gumma The gumma may appear in the
marrow, the cortex, the periosteum, or even the synovial membrane, and other

Jont components (Figs 111 and 112)

Histologically, the gumma 1s an encapsulated formation of fibrous tissue In
the center 1s a firm elastic, vellowish mass, resembling hard cheese The

microscopic examination shows a periphery
of dense fibrous tissue with numerous epi-
thehoid and chromc inflammatory cells 1m
bedded 1n 1t Compared with tubercles, grant
cells are rare From the histological appear
ance alone, the differentiation between tu
bercle and gumma 1s not easy Massive de
struction and sequestration are noted only
i the shull This sequestration represents
an acceleration of the destructive phase
with subsequent rapid interruption of the
vascular supply of a relatively large segment
of bone

Fic 117 Syphibtic o teopenostitis of
skull (secondary lues) “ote osteolytic
areas in the kull (gummata)
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C THC X-RAY TINDINGS

In the x ray the new bone formation appears n form of spicules laid down
perpendicularly to the cortex and suggesting 1 laceworh The best place to
look. for it 1s the antertor surface of the tibia, or the lteral aspect of the
distal end of the ulna Gummata appear as characteristic punched out areas of
rarefaction They are always surrounded by a halo of osteosclerosis Sometimes
these translucent, punched out areas are extremely large and few m number
Sometimes they extend way into the medullary cavity More often, however,
they are small and numerous and are
situated 1n the superficial cortex, giv
ing 1t a rather stippled effect Since the
destruction proceeds slowly, sequestra-
tion 1s rare, when 1t does occur, 1t al
most mvariably affects the cancellous
bone Massnve destruction of bone n
syphths 1s almost exclusnvely seen m
the calvarium In the long bones, the
periosteal reactions occur along the
entire course of the mmvolved diaphysis
They eventually produce a very irreg

ular, roughened cortical surface (Fig
113)

D CLINICAL SYMPTOMS

Among 150 cases of bone syphihs
Campbell found 98 acquired and 32
congenital It 15 believed that sn 60
per cent of all cases of acquired syphi
hs, bone and joint symptoms appear
sooner or later In the syphilis which
1s acquired 1 early infancy, the re
sulting lesions resemble more those of

Fic 113 Healed syphilitic penostitis
early congenital syphilis, but if the Case E L

mnfection 15 acquired later i childhood, th
the adult The tvpcal bone lesions appear
are usually dull, aching pamn poorly loc;

alized in the long bones La
finds areas of localized bone tenderness, t . e de

e changes are similar to those seen m
n the tertiary stage Their symptoms

hese may be t. -
appear rapidly wador trememas y be transient, and they dis
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III THE CONGENITAL SYPHILIS OF JOINTS
A THE PATHOLOGY

1 Early congenttal jont syphilts

Involvement of the joints in congemtal syphilis 1s rare on the whole and
occurs only 1 the later stages of osteochondntis There 15 no limitation of
motton and no restdual enlargement of the joints

2 Late congenttal jomnt syphilis

As m the acquired form, congemtal syphihitic arthritis of the later stages
may agamn be divided into gummatous and nongummatous types The non
gummatous type 1s found mn the large joints of the knees, elbows, and shoulders
and consists 1n diffuse swelling, similar to what we see 1n the secondary stage of
the acquired syphilis The effusion 1s clear or moderately turbid, resembling
that in nonspecific arthritis Rarely does one find Spirochaetae 1n the exudate
The therapeutic test shows that salicylates prove meffective, and antiluetic
treatment gives a prompt response Under treatment, there 1s complete reces
ston of symptoms

The second type of late congemtal syphlitic arthritis 15 the gummatous type
The gummata develop primarnly from the synovial membrane, they develop
slowly and are associated with effusion of a yellowish flud The synowvial
membrane 15 hyperemic and 1s infiltrated with lymphocytes, especially m the
pernascular regions Mihary nodes which start from the synovial membrane
are seen 1n the vili Microscopically, these gummata represent jelly ke
grayish masses of granulation tissue, sometimes with 1rregular necross in the
center

The jomnt cartilage remarns mtact for a long time, but n the course of de
velopment some erosions appear which have a star-lihe shape They are n the
middle of the cartilage, rather than at the margin When the case 1s treated,
the defects fill out promptly with connective tissue A gummatous arthntis
may develop from a gumma 1n the epiphy sis, which extends nto the joint Severe
arthnitic changes occur with the perforation of the gumma There 1s degenera
tion of the cartilage and formation of a pannus from the synovial membrane
which destroys the underlymg cartilage, often leaving only small 1solated
islands  The subsequent course of the gummatous arthritis 1s obliteration,
partial healing or reconstruction If the oblteration 1s incomplete, small
cavities of the jont mav persist The jomnt constituents also may undergo
considerable deformation which causes restriction of motion

It 1s also noteworthy that where the pannus 1s in contract with the old
cartilage, a regeneration of the cartilage may be seen The new formed carti
lage becomes sharply outlined agamst the old and uncalcified part When a
recrudescence of the disease occurs, a new mgrowth of pannus may make 1its
appearance This, agan, can heal by metaplastic cartilage formation, so that
the new formation will be separated from the old, preceding, cartilage layer
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Sometimes several zones of calafication may be seen stached one upon the
other Thus a fair restoration of the articular surfaces may take place, and
a satisfactory function of the joint mav result, as long as the cartilage changes
have nat become too extensive

B SYPHILITIC BURSOPATHY OF VERNEUIL®

This 15 a painless enlargement of the knee which 1s due to inflammation of
the extra articular bursae, sometimes seen n syphihtic joints The bursae are
filled with fluid, but the jont surfaces themselves are not volved Thus
condition follows a chromec course and 1s particularly resistant to treatment

C THE CLUTTON JOINT

A symmetrical serosynovitis was first described by Clutton It 1s essen
tially a hydrarthrosis of the hnee joint which produces considerable distention
and 15 usually observed in children between the ages of eight and 15 years
It 15 commonly seen 1n congemtal syphilis and 1s often associated with nter-
stitral heratitis Robertson found this association in 80 per cent of the cases
The joint appears enlarged, 1t 1s soft and painless, the patella 1s ballotting,
and there 1s marked fluctuation One variety 1s the simple hydrops, and an
other, the combination with a proliferative growth of the synovial membrane

The latter presents a reddish, swollen structure contaming small gummata
It 15 resistant to treatment

D THE CHARCOT JOINT IN CONGENITAL SYPHILIS!
We are accustomed to look upon the Charcot neuropathic jomt as a sequela
of acquired syphilis, occastonallv, however, 1t 15 found 1n congemtal cases
That this neuropathic jomt develops under traumatic mflucnces from cerebro

Fic 114aand b Biateral Charcot s knee Case RS
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spmal syphilitic lestons was the onginal theorv of Charcot which has later
bren substantiated by experiments of Eloesser * The charactenstic feature i
the imtial stage 15 atrophy, which leads to disintegration under the mter
vention of trauma The bone repair, howeter, 15 not mamntained and the jomt
continues to become absorbed Dismtegration proceeds and the joint finally
melis anay This destruction seems to be followed by an erratic attempt it
reconstruction, a massive and disoriented production of bone, and the laying
down of metaplastic bone mn the soft structures The x ray shows fragments
of bone wmn the jomnt, the muscles and the tendons The diagnosis 15 unmstah
ably established by the presence of abnormal mobility, wfraction and collapse
of the jomnt constituents, destruction of the articular cartilage sclerosss of
the bone ends and the persarticular and pertosteal bone formation It 15, to
all intents, 1dentical with the Charcot joint which we see m cquired syphulis
(Fig 114) (See Section B, Lecture V')

IV THE ACQUIRED SYPHILITIC ARTHRITIS

In combination with osseous lesions, acquired luetic arthritis 1s compara
tively frequent, st occurs only rarely without them It has been stated that an
adequately treated luetsc never develops a true syphilihic arthritis The process
usually begins wsidiously as a synovitis The synovial membrane becomes
thickened and the jomnt filled with fllud This 15 followed by the formation of
villh Later, gummatous masses appear i the synovial membrane If the disease
15 not arrested then, the mflammatson may go on to destruction of the articular
cartilage Only rarely, however does any bone anl ylosis develop

The transient changes which appear m the secondary stage of syphilis are
different They respond readily to therapy and rarely 1t ever will produce any
demonstrable radiographsc findings or any permanent loss of joint function
This arthralgia of the secondary stage 1s characterized by muld aches without
jomnt effusion, and by the complete absence of any objective chnical or x rav
findings Usually this synovitis 15 seen m the knee jount, but several jownts mav
be vohved sumultaneously The chinical course 1s mild, and the condition re
sponds readily to arsemcal treatment

On the other hand the syphilitic arthritis which causes permanent changes
belongs to the tertiary stage We may here distingwish again between a purely
synovial and a gummatous form The simple synovitss takes a bemgn course
The typical joint manifestation of the tertiary stage 1s the gummatous arthri-
tis This 1s the type which results in considerable destruction and functional
impawrment It 1s usually due to the extension of 2 contiguous bony gumma
which hes 1 the subchondral cancellous zone The destructive process may
mvolve all the components of the articulation As it extends, 1t may cross the
jomt and wmvolve even the opposite bone The syphihtic arthntis which arises
from the svnovial membrane itself produces extensive gummatous formations
which finally destroy the synovial membrane the capsule and the articular
surfices, and ultimately result i disintegration of the jomt
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V THE THERAPEUTIC INDICATIONS

A CONGENITAL SYPHILIS Or THL BONLS AND JOINTS

In young children 1t 1s somewhat difficult to apply ntravenous therapy,
therefore, ather methods of medication must be adopted Sulfarsphenimine
and neosalversan may be given safely mtramuscularly n doses which vary
with the age and weight of the infant, amounting to 1/10 to 1/15 of the adult
dose The usual course consists in eight to twelve injections at ntervals of
four to seven days, followed by a rest period of three months During this
rest period intramuscular mnjections of bismuth and mercury may be given

1 urthermore, excellent results are reported by oral admumstration of stovar-
sol 1n cases of congemtal syphihs This stovarsol contamns 272 per cent
arsenic, which 1s rapidly hiber ited 1n the acid medium of the gastric contents
E C Mitchell of Campbell’s Clinic reported on a series of 50 cases treated
with stovarsol 1 which he obtained very favorable results, there were no
untoward reactions The doses are 1/13 gram per kg body weight daily for
the first week, 1/7 gram per kg for the second, 1/4 gran for the third, and
1/3 gramn from the fourth week on The length of treatment 1s nme weehs to
six months, with a rest period between treatments

Drug reactions are diarrhea and elevation of temperature, but these seem
to clear up quckly, as do also the eczema and arsemcal rash Sodwm thio-
sulfate 15 the antidote 1n these cases

B ACQUIRED SYPHILIS OF THE BONES AND JOINTS

The same principles are apphied here The simultaneous admimstration of
mercury and arsphenamine 1s recommended by some, mercury being given by
mtramuscular mjections of one of the soluble salts or by munction The re-
sponse of the syphilttic bone lesion to antiluetic treatment 1s prompt The
symptoms disappear, and there is slow but steady mprovement in the X ray
appearance of the bone In infants, the epiphyseal lesions heal without causing
any disturbance m growth or without producing any deformities In lesions
of the shaft of the gummatous type, the normal architecture of the bone 1s
restored completely

While congenital lesions of the jomnts are somewhat slow to respond to
treatment, and this 1s particularly true of the so called Clutton’s jont, n the
acquired syphilitic arthnitis the usual antisyphilitic treatment gets prompt and
quich results

Surgical measures are seldom necessary m syphihtic bone lesions Should
a secondary infechion occur and a pyogenic osteomyehtis be superimposed
upon a luetic infection, then the antisyphilific treatment should be admin

istered first, and the persistent bone mfection should then be treated by what-
ever surgical measure 1s necessary
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Lecture IX

ON THE INFLAMMATORY DISEASES OF THE MUSCLES

IN THE study of muscle diseases, inflammatory or degenerative, one misses
the solid pathological bachground which furmshes such a healthy foundation
1 other fields of chmical knowledge It 1s true that we have considerable n-
formation on the more termnal phases of inflammatory and degenerative
changes of the muscle What 1s Jacking 15 the Lnowledge of the mtermediate
and early pathology, the recogmtion of changes which are still reversible and
i which the tissue reaction has not progressed beyond the possibhty of
repair
I ANATOMICAL OBSERVATIONS

A THE PASSIVE AND NON CONTRACTURAL STRUCTURES OTF
THE MUSCLES AND THEIR CIRCULATION

Nerve fibers and capillanies are carried by the mterstitial connective tissue,
the perimysium externum and internum, which forms a network 1 longitudinal
direction The capillanes become very small and often are no wider than a
single red blood cell, so that the crculatory mnundation 1s very delicatelv
balanced The normal vis a tergo 1s furmshed by the muscle tone and by the
rhythmrc muscle contraction Consequently, 1n all conditions connected with a
decrease of muscle tone, there 1s considerable nutritional disturbance in the
parenchyma of the muscle Again, the larger vessels and nerves are carried
m the bigger septa of the perimysium externum, these represent natural
cleavages and are important 1n surgical techmque They also are the principal
sites of mflammatory cellular mvasion The fibrosis which follows the -
flammatory interseptal invasion produces constriction and ischemia of the
muscle, and 1mpedes 1ts action both on the basis of circulatory deficiency and
of purely mechanical nterference with the free contractural play of the
muscle ®

The role of the perimysium nternum 15 not entirely a passive one The
collagen fibers surrounding the sohtary muscle fiber are arranged crosswise,
intersecting at acute angles, and they support the function of the fascia by
controlling the form ot the muscle m contraction Particularly in view of the
fractional innervation of a muscle, this feature 15 of smportance when only a
portion of the muscle bundles 1s contracted at one time

The penmysium externum contans numerous elastic fibers which are ar-
ranged longitudmally and which assist the stretched muscle to regam its rest-
mg posihon Consequently, loss of elasticity of the perimysium always will
accompany the parenchymatous degeneration and will contribute to the loss
of muscle tension

167
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B THL ACTIVE ELLEMENTS O THE MUSCLE ELASTICITY
AND CONTRACTILITY OF THE MUSCLE FIBER

In inflammatory conditions the loss of elasticity proceeds rapidly with the
mterstitial scar formation, while contractihty disappears more slowly, com
mensurate with the loss of parenchymal substance On the other hand, in
degenerative diseases of the muscle we find that the contractile tone 1s lost
early while the nert passive elasticity remains, the physical property of which
has been discussed n the lecture on contractures

II PATHOPHYSIOLOGY

We must distinguish between muscle atrophy and muscle degeneration
In atrophy there 15 a sumple shrinkage with gradual disappearance of the
muscle fibers, whereas degeneration 1s a parenchymatous reaction to toxic or
inflammatory conditions The end stage of the atrophic and the degenerated
muscle fiber 1s 1dentical, because both finally succumb to complete absorption
and disappearance, however, the intermediate phases show a vast difference
1n the course and particularly 1n the degree of regenerability

A THE SIMPLE ATROPHY

This again may be divided into neurogenic atrophy, due to injury or dis
ease of the spinal or peripheral motor nerve supply, and non neurogenic, due
to nactivity, arthrogenic causes, myogenic dystrophy, or mflammatory reac
tions The neurogenic muscular atrophy will be discussed with the paralytic
disabilities as a feature of muscular paralysis The non neurogenic muscular
atrophy may be divided according to 1its causation

Fic 115 Inactity atrophy of muscle Giant cells and increase of sarcolemma nucler (Muscle obtained
from leg amputated for chronic osteomyelitis and soft tissue affection ) Case H M
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1 The ihactvity atrophy

1t develops slownly and 1s seen after ymmobilization or i amputated himbs
(Fig 113) The atrophic muscle fiber becomes reduced mn size but maintains
its histological qualities It shows the greatest degree of regenerabihity, and
recovery may tihe place even after years

The clinieal corollary of this simple atrophy of disuse 1s shrinhage and
flabbiness of the muscles, easy fatigability, and tenderness of the muscles
on evertion The most damaged propertv of the muscle 15 the contractihty,
not the elasticity The weakened muscle corresponds to stimult normally,
except that 1ts working efficiency 15 dummshed 1n heeping with the decrease
of 1ts volume

Fic 116 Simple muscle atrophv after tendon tear Mu cle shows \very pronounced atrophy cells
are very thin but have somewhat preserved the transverse stnation Sarcolemma cells remam and
form typical muscle giant cells some fat tissue betwneen the muscle bundles Cace P W

2 The myogenic or tenogenic atrophy

It follows muscle trauma or tenotomy The atrophy of the muscles which
follows tenotomy 1s particularly interesting There 15 a considerable weight
loss of the muscle which in the first month may amount to as much 1s 40 per
cent The contracted muscle 1s first hyperemic, then becomes anemic, and
finally shows undulating fibers There 1s an ncrease of fat mn the ml;scles
but not as much as we notice after nerve section (Fig 116) '

3 The arthrogemc atrophy

. It 1s a type of atrophy assoctated with inflammation or mjury of the neigh-
oring jont The traumatic reflex atrophy 1s best exemplified by the shrinkage
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of the quadriceps following injuries or disabilities of the knee The inflammatory
reflex atrophy progresses more rapidly and goes much farther than the purely
traumatic atrophy, an mnstance of this 1s the atrophy of the thigh muscles
cases of tuberculosis of the hnee

B THE TRUE MUSCLE DEGENERATION FROM
INFLAMMATORY AND TOXIC CAUSES

Each of the different types of degeneration has 1ts specific pathological
features representing various degrees of degeneration and various prospects
for regeneration

1 The cloudy swelling derves 1ts name from the appearance of tiny
albuminous particles in the muscle fiber The muscle loses 1ts luster and the
particles may cover up the striations The particles are situated in the sarco
plasm and not 1n the fibrillae

2 The granular degeneration 1s a more severe degree and may occur to
gether with the cloudy swelling The difference 1s that here the albummin
precipitate 1s larger The striations disappear, first the transverse, and then
the longitudinal It occurs in mflammatory as well as n toxtc conditions and
already represents severe permanent damage In more advanced stages of
degeneration vacuoles appear within the tibers, producing the so called hy
dropic degeneration The nucler of the sarcolemma reman intact We find this
degeneration in generahzed diseases, m typhoid and tuberculosis, as well as 1n
local disorders

3 The fatty degeneration In general conditions which cause cachexa,
m severe degrees of phosphorus poisoning, mn acute infectious diseases, 1
diphtherid, in inflimmatory conditions of all types, 1n tumors, and after nerve
section one observes fatty degeneration of the muscle which 1s different from
the fat mnfiltration occurring m atrophic muscles The latter 1s a lipomatosts,
that 15, a deposit of fat between the muscle fibers m simple atrophvy

4 The waxy degeneration or the degeneration of Zenker * The muscle
appears pale, 1s reddish gray yellow, or even whitish 1n appearance, like fish
meat, or sometimes turbid, like old wax Here, in contrast to the cloudy
swelling, the contractile elements are mvolved In the course of time, rents
appear mn the muscle fibers which cause the fiber to crumble and to disappear
altogether In these rents polynuclear leuhocytes are found There 1s also a
pecuhar increase of the nucler Finally, one sees tears in the sarcolemma
through which the sarcoplasma escapes In toxic conditions such as typhord, in
phosphorus powsoning or in mechanical trauma, waxy degeneration may be
come general Local sites are the rectus abdonmumis, the psoas, the adductors,
the shoulder, arm and calf muscles, and the diaphragm

5 The necrosis of muscles It develops principally from the shuttmg off
of the blood supply, but can also occur m purely mflammatory condittons
The necrotic muscle appears cloudy, pale and yellowish, and there 1s an ab-
sence of the nucle:
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C THE RECOVERY I'ROM MUSCLL DEGLNERATION

On the whole, the regenerability of the diseased muscle fibers depends
essentially upon the condition of the sarcolemma If 1t 15 preserved, complete
regeneration 15 possible The proliferation of nucle: 1s the first evidence of
regeneration

Reparr after waxy degeneration has already been studied by Zenher N
(1863) As the fiber decays, there 1s a considerable increase of nucles, and the
whole sarcolemma appears filled with cells Those at the periphery become
long, spindly sarcoblasts, and the round central cells disappear These sarco
blasts fuse with therr dendrites and form long bands Gradually they show
striations, at first longitudinal and then cross striations

III THE SPECIAL CLINICAL PATHOLOGY OF
MUSCLE DISEASES

A THE CIRCULATORY DISTURBANCES OF THE MUSCLE

Complete 1schemia 15 tolerated by the muscle for only two or three hours,
after that, necrosis appears Pressure, for mstance at the sacrum, may cause
1schemia and necrosis of the muscles by compression of the superior gluteal
artery with resulting embolic mfarct

The most common example of muscle 1schemma 1s the 1schemic contracture of
Volkmann In case of complete compression or severance of the cubital artery,
massive necrosis occurs in a few hours If the venous backflow 15 impeded bv
the pressure of a subfascial hematoma at the forearm, degeneration and finally
disappearance of the muscle fibers takes place more gradually

The passive hyperemia of the muscles of the lower extremities, which exists
so frequently in cases of venous stasms, causes the muscle to assume a dushy
color, and the blood vessels are engorged The muscle becomes edematous and
the interstitial tissue proliferates and causes «n apparent enlargement of the
muscle, so called pseudohypertrophy Intramuscular hemorrhage, of course, 15
seen frequentlv 1 trauma, in hemophilia, or m embolism or thrombosis It
my also appear 1n septic nfections and i posoning from arsensc and lead

B THE MUSCLE CHANGES DUE TO MECHANICAL CAUSES
MuscLe Wounps

In muscle wounds, the edges separate and protrude the gaping 1s greater
mn transverse than m longitudinal wounds The severed muscle fibers retract
mn their sarcolemma Such an njury 1s usually followed by waxv degenera-
tion and ends 1 partial necrosis of the muscle, ncluding the sarcolemma and
the permmysum In the subsequently developing scar tissue, one occasionally
observes the deposition of hme salts '

REGENERATION FoLLOwING MUSCLE INjURY

Lesser cuts or divisions may regenerate by sprouting It starts from the
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of the quadriceps following injuries or disabilities of the Lnee The inflammatory
reflex atrophy progresses more rapidly and goes much farther than the purely
traumatic atrophy, an instance of this is the atrophy of the thigh muscles i
cases of tuberculosis of the knee

B THE TRUE MUSCLE DEGENERATION FROM
INFLAMMATORY AND TOXIC CAUSES

Tach of the different types of deggneration has its speaific pathological
features representing various degrees of degeneration and vartous prospects
for regeneration

1 The clondy sweling derives 1ts name from the appearance of tiny
albummous particles i the muscle fiber The muscle loses its luster and the
particles may cover up the striations The particles are situated m the sarco
plasm and not 1n the fibrillae

2 The granular degeneration 1s a more severe degree and may occur to
gether with the cloudy swelling The difference 15 that here the albumin
precipitate 15 larger The striations disappear, first the transverse, and then
the longitudmal It occurs m mnflammatory as well as m touc conditions and
already represents severe permanent damage In more advanced stages of
degeneration vacuoles appear within the hibers, producing the so called by
dropic degeneration The nucler of the sarcolemma remam mtact We find this
degeneration 1n generalized diseases, m typhotd and tuberculoss, as well as m
Iocal disorders

3 The fatty degeneration In general conditions which ciuse cachevia,
in severe degrees of phosphorus poisoning, mn acute mnfectious diseases, m
diphtheria, m mflammatory conditions of all types, in tumors, and after nerve
section one observes fatty degeneration of the muscle which 1s different from
the fat mfiltration occurnng m atrophic muscles The latter 1s a hpomatosts,
that 1s, a deposit of fat between the muscle fibers m simple atrophy

4 The wazy degeneration or the degeneration of Zenker 2* The muscle
appears pale, 1s reddish gray, yellow, or even whitish in appearance, lihe fish
meat, or sometimes turbid, Ithe old wax Here, 1n contrast to the cloudy
swnelling the contractile elements are mvolved In the course of tiume, rents
appear 1n the muscle fibers which cause the fiber to crumble and to disappear
altogether In these rents polynuclear leukocytes are found There 15 also a
peculiar increase of the nucler Finally, one sees tears 1n the sarcolemma
through which the sarcoplasma escapes In toxic conditions such as typhod, m
phosphorus poisoning or i mechanical trauma, waxy degeneration may be
come general Local sites are the rectus abdominis, the psoas, the adductors,
the shoulder, arm and calf muscles, and the draphragm

5 The necrosis of muscles It develops principally from the shutting off
of the blood supply, but can also occur m purely mflammatory conditions
The necrotic muscle appears cloudy, pale and yellowish, and there 15 an ab
sence of the nucler
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¢ THL RECOVERY I'ROM MUSCLE DEGENERATION

On the whole, the regenerability of the diseased muscle fibers depends
essentrally upon the condition of the sircolemma If 1t 1s preserved, complete
regeneration 15 possible The prahferation of nucle 1s the first evidence of
regenerition

Repair after waxy degeneration has already been studied by Zenker *
(1863) As the fiber decays, there 15 a considerable increase of nucler, and the
whole sarcolemma appears filled with cells Those at the periphery become
long, spindly sarcoblasts, and the round central cells disappear These sarco
blasts fuse with their dendntes and form long bands Gradually they show
striations, at first longitudinal and then cross striations

III THE SPECIAL CLINICAL PATHOLOGY OF
MUSCLE DISEASES

A THE CIRCULATORY DISTURBANCES OF THE MUSCLE

Complete 15chemia 15 tolerated by the muscle for onlv two or three hours,
after that, necrosis appears Pressure, for mstance at the sacrum, may cause
1schemia and necrosts of the muscles by compression of the superior gluteal
artery with resulting embolic infarct

The most common example of muscle 1schemia 15 the 1schemic contracture of
Volkmann In case of complete compression or severance of the cubital artery,
massive necrosis occurs 1 a few hours If the venous backflow 1s impeded by
the pressure of a subfascial hematoma at the forearm, degeneration and finally
disappearance of the muscle fibers takes place more gradually

The passive hyperemta of the muscles of the lower extremities, which exists
so frequently m cases of venous stasis, causes the muscle to assume a dusky
color, and the blood vessels are engorged The muscle becomes edematous and
the mnterstitial tissue proliferates and causes an apparent enlargement of the
muscle, sg called pseudohypertrophy Intramuscular hemorrbage, of course, 1s
seen trequentlv in trauma, in hemophilia, or in embolism or thrombosts It
m1y also appear n septic infections and poisomng from arsemc and lead

B THE MUSCLE CHANGES DUE TO MECHANICAL CAUSES
MuscLE Wounps

m Itl:a:;scle wounds, the edges separate and protrude, the gaping 1s greater
it Se::e ;han m longitudinal wounds The severed muscle fibers retract
ton o colemma Such an injury 1s usually followed by waxy degenera

nd ends n partial necrosis of the muscle, including the sarcolemma and

the perimysium In th
e subsequently developing scar tissue, one o
ccasionall
observes the deposttion of lime salts ’ -

REGENERATION Forrowine Muscre INjJURY

Les
Ser cuts or divisions may regenerate by sprouting It starts from the
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nucJeated sarcoplasm and consists n an wmutotic prohiferation of the nucley
Bud formations are observed on the sixth day after myury and may persist for
six to eight weehs The stnations of young fibrillae appear m the third weel
However larger muscle defects heal only by scars

In muscle ruptures, esther total or partial the rupture occurs either at the
musculotendinous junction or in the belly stself A muscle hematoma develops
which becomes organized and forms nodes contaming blood pigment and not
mfrequently calcum deposts Such a hematoma may be mcompletely or
ganized and become walled off, and the blood 1n the center may remam hiquid
for a considerable length of ttme A muscle herma 1s a rupture of the muscle
sheath causmg protrusion of the muscle It 15 different from muscle rupture
m that the enlargement becomes more noticeable on relaxation and lessens
on contraction In muscle rupture, the opposite 1s true

The effect of gradual muscle stretching may be noted in the anterior ab
dommnal wall m pregnant women There 15 a general distention or even a
separation of the musele fibers, and a process of degeneration sets 1 with
loss of cross striation and crumbhng of the contractile substance

C THE MYOSITIS OSSITICANS

This 1s a bone metaplasia which may occur esther n circumscribed or m
more diffuse form Tk diffuse form s a rare pathological entsty, and 15 of 2
progresswve nature There 1s a gradual mvolvement of all the muscles and the
underlymng faseral and connective tissue, and 1n the most severe cases it may
mvolve the entire body (Fig 117)

It starts with swelling of the muscle m childhood or adolescence and ends
m progressive hardeming and ossification  The muscles first mvolved are
usually the nech and shoulder muscles, then those of the back and chest As
m the traumatic mvositis ossificans, the bony masses are separated from the
enveloping muscles by sheaths of firm connective tissue which penetrate mto
the bone lamellae of the mass The bone formation onigmates m the mternal
perimysium by metaplasia of a cellular and vascular tissue contasming Tirge,
round and spindle-shaped cells In between the bone formations there e
atrophic and degenerated muscle fibers It 15 noteworthy that the ossification
imvolses not only the muscles but also the tendons and even the fatty tissue
There 15 a decrease 1n the excretion of phosphates and calcsum, together with
a low blood calcium because most of the calcrum 1s tahen up by the ossifying
muscles One also finds calcum mn the kidneys and large intestines Extensive
muscle calafication 15 also seen n paralytic conditions mvolving the cord,
such as m transverse myelitss, and around Charcot’s neuropathic jomnt

Calafication of the muscle often occurs after injurv Contusions may pro
duce necrosis of the muscle and caluum deposits 1 the necrotic tissue After
trauma, particularly in the thigh muscles or around abscesses or m so called
calctum gout one observes deposits of calcium mn the muscle

The circumscribed form s usually of traumatic ongm, from a blow, a cut,
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Tic 117 Generalized myositis ossificans Case M W (fe
male), #46 7163 23 years This patient was seen first 1n
1073 at age of 1 months when there was evidence of
myositis ossificans of the upper dorsal and lumbosacral areas
and scoliosis In 1938 had numerous hard masses m the
regton of the back and night hip In 1946 hard masses were
noted in the left forearm and nght biceps Histological
examnation showed fibrous tissue with metaplastic and
enchondral bone formation a) Scoliosis b) Pelvis ¢) Fore
arm

a stab or a tear, or a sudden contraction of the muscle, or from repeated trau
Mmatism as, for instance, 1n the so called rider’s bone of the adductors of the
thigh (Fig 118) °

The condition starts with an mduration and pamful swellng The first
Yray sign appears after two or three weehs The bony mass 1s free i the
muscle and 1s not attached to the periosteum, m contrast to an exostosis The
tumor varies greatly n size and density It 1s round or egg shaped or flat, or
1t may appear n flakes or have a bizarre form, starting from several po;nts
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simultaneously It 1s encapsulated by firm connective tissue and 1s anchored
by fibrous strands to the surrounding musculature Microscopically, one sees
degeneration and atrophy together with new formations produced by budding
mvoblasts The calcium deposits are never mn the muscle fiber aitself (Gruber®)
Bone formation occurs partly by metaplasia and partly by enchondral ossifica
tion The collagen fibers become wider and more homogenous, enclosing cells
similar to those one sees in membranous bone formation On the other hand,
one notices a transition of fibrous tissue to fibrocartilage, then to hyaline
cartilage and finally to bone Osteoid seams surround the calaified bone

F1c 119 Localized myositis ossificans Case
J W (male) #441463 20 years February
1944 This patient complaned of shortening of
the right heel cord for four years had hard
Fic 118 Mjyositis ossificans of the thigh mass of bone in the nght gastrocnemmus Shide
shows muscle fibrous tissue and fibrocartilage
with new bone formation

lamellae The bone marrow withimn the new formed hone 1s fibrous or fatty
and contains giant cells, lacunae and osteoclasts, which explamns the fact that
very often these bone masses become absorbed (Fig 119) °

The treatment of myositis ossificans 1s rest and elevation of the limb,
smaller preces of bone may become absorbed spontaneously, for mstance, those
mn the brachiahs anticus of the elbow, or in the quadriceps above the hnee
Massage 1s contramndicated The orthopedic treatment should consist prin
apally in immobilization Marottol’® advocates the use of plaster, which he
considers the only prophylactic measure sufficient to avord metaplastic ossifica
tion of the traumatized tissue *°

So far as surgical intervention 1s concerned, it should be resorted to only
1n special cases 1n which conservative means have failed Above all things, 1t 15
necessary to wait until the new formed bone 1s entirely mature, and the period
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of further bone formation has passed ** Lven when ossification has already
taken place, the indication for immobilizatson still applies 1n order to accelerate
the evolutionary cycle and to reduce the formation to @ mumum Some authors
(Marottoh') adwvise < ray treatment at this stage in doses of 1200 to 1800 R *
An unusual complication 1s malignant degeneration of the new formed bone
ussue Pech and Brown,™ reviewing the literature on myositis ossificans, found
five cases m which the bone tissue underwent mahgnant neoplastic degenera
tion In addition, they cite three cases of their own

Qur series of myositis ossificans of the elbow comprises 11 cases, the ages
ranging from seven to 49 years Four cases followed fracture of the humeral
condyles, two were preceded by dislocation of the elbow, one by fracture dis-
lacation of the elbow, one by a Monteggia’s fracture, and three by contusion
of the elbow 1In all except one the symptoms appeared almost immed:ately
after the accident Two cases were treated by physiotherapy, one with im-
provement Of three cases treated with braces or turnbuchle casts and physio-
therapy, two improved, whereas the third remamed stationary Three cases
were treated operatively by removal of the bony mass, with definite rehef

obtamned 1n two (Ponsett™®)

D THE INFLAMMATORY CHANGLS IN THE MUSCLE

Compared with the great frequency of purely degenerative changes, true
mflammatory changes of the muscles are rare

1 Suppurative myositis

It develops either directly by
trauma or by contigmty from a
neighboring focus of infection, and
only exceptionally by the hematog
enous route from a remote focus It
15 characterized by the usual ac
cumulation of Jeuhocytes by necro-
s1s, the formation of abscesses and
granulation tissue, and 1t finally heals
with scar formation The muscle ab
scesses appear as doughy swellings
containing a brown yellow pus which
may or may not break through and
produce a fistulous tract Multiple
foc1 are often found n form of em-
bolic abscesses and are characterzed
by granular degeneration of the mus
cles, by necrosis, mvasion of leuko
Cytes, and proliferation of the imter-
stitial issue (Fag 120)
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Tic 1*0 Suppuraine imterstitial myositis Granu
lation tis ue 15 sub tituting the muscle cells whch
are atrophic and are separated from each other by
markedly nfiltrated fibrous tissue polys and
lymphocytes are seen m the granulation tissue
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F ¢ 171 Dermatomyos tis scleroderma Case L M (female) #43 14/0 50 years February 1943
Complamt of swelln~ 1n hands and feet four years ago la_ting for three months brown discolora
tron of shin for three vears and weakness of muscles Nodes on shin of elbows and knees extrudng
challbv matental progressive stiffening of all parts of tody Weight loss of 80 pounds dry
adherent skin brown and scalv multiple nodules \ ray absorption of distal ends of phalan-es
and fingers D agnosi> of calanosis Treatment con Lted m low caloum diet vitamms and iron
resulted di t with d e of nodes increased mobihty and 80
pound weight gan a) Mu:cle atrophy of neck b) Stiftness and nodes of fingers

Gas infection 1s especially destructive to muscle tissue which readily suc
cumbs to necrosis According to Aschoff,' gas gangrene develops only when
the tissue 1s rendered anemic by pressure and thereby becomes susceptible to
the infection, hence, the frequency of gas gangrene in the muscles of the
buttocks, the shoulder girdle, and 1n muscle mnjuries due to shrapnel wounds
It starts as an interstitial process which nvolves the muscle parenchyma
secondanly (Hanser and Coenen'') The charactenistic features are edema,
gas formation, discoloration of the muscle to perhaps a dark blue or blach,
and finally the transformation of the muscle mto jelly ke mush Micro
scopically, the changes in the hving muscle start with edema, fibrinous exudate,
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and accumulation of leuhocvies and gas baails This 1s followed by necrosis
of the muscle as the bacilh enter nto the sarcolemma No thrombr are found
The muscle fiber finallv breaks up, and the baczlli mass together in the mnter-
stitial tissue which separates the muscle fibnllae

The treatment of gas gangrene of the muscle 1s wide excision, debnidement,
and radical resection of the infected muscle tissue at the earhest possible
moment In addition, massne doses of vaccine are admimstered, and extensive
x rav radiation 15 carned out

2 Nonsuppurative myositis

Nonsuppurative myositis consests of a panful swelling of certain groups of
muscles and 1 associated often with edema of the skin, ervthema, and urti-
cana Pathologically, 1t represents essentally a waxv or fattv degeneration
of the muscles, with vacuoles m the fibers and inflammatorv cells mn the
mtershiual tissue Proleration of the fibrillary nucler and grant cells are seen
The muscle appears pale, and shows punctate hemorrhages, 1t 1s also soft and
tragile In the chronmic stage, the mterstitial proliferation prevails, crowding
aside the muscle fibers

Similar edematous and nflammatory changes of the skin with additional
endartertis parrowimng of the lumen of the small arteries, and proliferation
of the intima are seen i dermatomyosshis (Fig 121)

The so-called pertarterstis nodosa 15 charactenized by thickenmng and occlu-
sion of the artertes, penarticular filtration, and severe degeneratie muscle
changes (Figs 122 and 123)
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F o 121 Dermatomyos tis scleroderma Case L M (femnale) #43 14/0 50 years February 1943
Complaint of swelltng in hands and feet four years ave lating for three months brown discolora
tion of skin for three years and weakness of muscles Nodes on skin of elbows and hnees estruding
chalky matenal progressive stifiening of all parts of body Weight loss of 80 pounds dry,
adherent skin brown and scaly multtple nodules \ ray absorption of distal ends of phalanges
and fingers Diagnosi of calanosis Treatment con ited in low calcium diet vitamns and ron
resulted 1n mp: ment with di of nodes increased mobiity and 80
pound weight gain a) Muscle atrophy of neck b) Stiftness and nodes of fingers

Gas nfection 1s especially destructive to muscle tissue which readily suc
cumbs to necrosis According to Aschoff,' gas gangrene develops only when
the tissue 1s rendered anemic by pressure and thereby becomes susceptible to
the infection, hence, the frequency of gas gangrene m the muscles of the
buttocks, the shoulder girdle, and 1n muscle njuries due to shrapnel wounds
It starts as an interstitial process which involves the muscle parenchyma
secondarily (Hanser and Coenen') The charactenstic features are edema,
gas formation, discoloration of the muscle to perhaps a dark blue or black,
and finally the transformation of the muscle into jelly hike mush Micro
scopreally, the changes in the Iiving muscle start with edema, fibrinous exudate,
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of the muscle In this country, Rugh and Milch, as well s Plummer, Sanes
and Smith,* described a case of hem1togenous tuberculosis of the calf muscles
More recently, Valls and Schajowicz * reported a case of muscle tuberculosis
1n a patient of 23 years, with a small pulmonary lesion

Even secondary tuberculosis 1s extremely rare, and it occurs then mostly
by contiguity from 1 tuberculous bone or joint

Typical tubercles can be seen mucroscopically, developing between the
muscle fibers and crowding them out while the muscle sheaths remain intact
The nodes become confluent and large, showing caseation and liquefaction
the center The diagnosis 1s decided by the finding of the bacili There 1s 1
sclerosing form i which there are streaks and strands of firm connective
tissue contaimng numerous tubercles (Fig 125)

The disease begins with the appearance of a subcutaneous or relatively
superficially situated tumor, which at first does not produce any functional
disturbance The solitary tumor grows slowly, acquiring a round or fusiform
shape, and 1s well circumscribed Its location tn the muscle can be recognized
by the fact thit 1its mobility depends upon muscle contraction The differential
diagnosts must nclude consideration of neoplastic formations such as the
fibrohipoma and angioma, as well as trichinosis and cysticercus infection and
such mflammatory conditions as syphilis and leprosy The treatment 1s surgt
cal In most cases, the total removal of the tumor accomplishes cure

2 Leprosy A similar infiltration of the muscle 1s seen 1 leprosy Here
the lesion appears in the form of wide strands containing round cell infiltration
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Fic 173 Perartentis nodosa Case J B (male) #4/ 6,04 63 yea s June 194, Pamn 1n jomnt
and difficults 1n walking for one year, flexion contracture of both knees a) Clawhand and intrinsic
muscle atrophy left b) Shde from biopsy shows penartenal nflammatory infiltration

3 The muscle rheumatism or the so called myositis fibrosa

a GELOSES

In this group belorg the numerous geloses as well as the muscle scars de
scribed many years ago by Froriep® The essential feature 15 hyperemia and
serous or fibrinous exudation in the muscle nterstices These conditions are,
as a rule, reversible, and 1t 1s therefore difficult to demonstrate them Grau
han® found small nodes simulating Aschoff’s nodes 1n the interstitial tissue, and
lymph follicles between muscle bundles Huselha® found foci wn the muscles
apsolutely 1dentical with Aschoff’s bodies m cases of articular rheumatism and
chorea The chinical manifestation 1s pressure tenderness and pamn on motion
of the muscles, usually accompanying or preceding jont pamn

b MrosiTis Fisrosa -

It 1s characterized by numerous connective tissue infiltrations, especially
of the leg muscles, associated with pamn stifiness and contracture White
fibrous spechs are found scattered through the muscles which are finilly
transformed 1nto tough, scar ike white tissue Microscopically, one finds pro
Iferation of connective tissue and small accumulations of lymphocytes This
15 accompanied by the usual degenerative changes n the muscle fibers
(Fig 124)

Fibrositis 15 the most common rheumatic disease It 1s most often of 1n
fectious or toaic nature Good’ reported 125 cases, of which 40 8 per cent
followed upper respiratory infection Draft and cold are the chief contributory
factors Charactenstic sites of these myalgias are the neck, shoulder, arm,
back, lumbar region, hip, and leg They are often associated with, but not
necessarily dependent upon, rheumatoid arthritis and osteoarthriis The
usual treatment 1s heat, physiotherapy, massage, rest, and immobihzation

E THE SPECIFIC INFLAMMATION OF THE MUSCLE

1 Primary tuberculosts of the muscle 1s hardly ever observed in man
Hanke found 1n the entire literature only 55 authentic cases of tuberculosis
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The mner layer of the cyst 1s an amotphous substance surrounding the body
of the parasite This condition must be distngwshed from trichinosis, which
gives smaller and more numerous shadows Phleboliths, although appearing
perhaps 1n greater number, are usually round and are not likely to be confused
with the shadows produced by cysticercus

2 The echinococcus There are up to now about 400 hnown cases of
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Fic 177 Tnchina sprralis 10 muscle surrounded by some young fibrous
tissue infiltrated by many lymphocytes

echinococcus 1n the muscle It more frequently involves the lower extremities
The changes n the muscle are due to the pressure of the cyst, sirmiar to those
seen 1n the presence of a foreign body The cyst 1tself 1s surrounded by a wall
of connective tissue the fibers of which penetrate between the adjacent muscle
bundles The perimysium internum and externum of these muscles take part
m the formation of this wall Under the pressure of the parasite these muscle
fibers become atrophic and may entirely disappear When the cyst bursts, 1ts
contents penetrate the muscle and cause severe degenerative changes and
violent inflammatory reaction, with the formation of abundant foreign body
gant cells The parasite itself dies, and a scar 1s formed in the muscle which
1s simular to other muscle scars

3 The tnichina 1s a special muscle parasite which enters through the
gastric mucosa into the blood and the lymph stream It has a peculiar affimity
for muscles, except the heart, most frequently involved are the diaphragm,
mtercostals, eye muscles, larynx, tongue, and a number of sheletal muscles It
tries to locate near the tendmnous msertion The young trichina, about 100
microns 1n length, grows rapidly and forms a spiral convolute The muscle
itself develops reactive changes, first described by Virchow

A meralgia paraesthetica was described by M Bernhardt,® as being caused
by trichinosis located i the muscles of the thigh The detailed anatomical
changes (Ashanazy ) are as follows There 1s a peculiar degeneration of the
muscle fibers which lose first the crosswise and then the longitudinal striations
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and atrophic and broken up muscle fibers, between the fibrillae one finds
the lepra bacllus The muscle fibers themselves show nuclear proliferation

3 Syphilitis myositis (Fig 126) This appears in form of a circumscribed
gumma loctted m the muscle It 1s most frequently seen 1n the sternocleido
mastoid, the thigh, biceps, triceps, masseter, and pectoral muscles Sometimes
the gumma appeirs multiple and may attain considerable size It 1s a hard,

i
!

Fic 126 Muscle svphihis gumma (From Meyerburg Handb d Spe. Pathol Anat u Hustolog
Berlin O Lubarsch and F Henke 9' 395 Fig 35 1939)

reddish white or yellow tumor and, microscopically, shows cell mfiltration of
lymphocytes and plasma cells, with thichening of the vessels due to prohfera
tion of the mtima which may even lead to complete occlusion Healing of the
gumma occurs with a firm scar, sometimes even with calcification

F THE PARASITIC MUSCLE DISEASES

Of the many parasites which lodge in the muscles we shall mention only
the most common

1 Cysticercus cellulosae, or Taenia solium, wanders through the stomach
and the lymph and blood streams into the muscles and causes a violent reac
tion of the muscle tissue Hemorrhage and discoloration of the muscle can be
observed and 1s particularly frequent mn the pectoralis muscle The imtial
symptoms are rarely recogmzed There 15 usually a long latent pertod before
the cysts are recognized as subcutaneous nodes, or they may be accidentally
found in the x ray picture when calcification has occurred This 1s seldom
the case n less than five years

The radiographic appearance of the earlier stages suggests that calcium 1s
first deposited 1n the residue of the fluid contents around the scolex The cyst
1tself undergoes considerable shrinkage during caleification The fully calaified
cyst appears as an elongated, ovord opacity mn the long axis of the muscle



Lecture X
ON DUPUYTREN'S CONTRACTURE

I HISTORICAL

,T;IE HISTORY of this deformuty goes back to 1614 when, according to
Coenen,* F Plater, an anatonust of Basle, described the condition as a disloca
tion of tendons To Baron Dupuytren® belongs the credit of having recogmzed
the seat of the disease i the palmar aponeurosis It 1s interesting to follow
Dupuytren m the detailed description of this condition which bears his name
In his dissection he noticed that the palmar aponeurosis was contracted and
that from 1t< lower portion there arose strands of cord which extended to the
site of the diseased finger He observed that the superficial palmar aponeurosis
formed by the expansion of the palmans muscle and the prolongation of the
anterior annular higament of the carpus 1s extremely strong at its origm,
but 1t grows thinner as 1t advances towards 1ts lower edge It divides mto four
fibrous strips which are directed toward the distal ends of the four metacarpal
bones There each of them bifurcates to allow the flexor tendons to pass, and
each branch of this bifurcation 1s attached to the side of the phalanx These pro
longations are more tense than the aponeurosis itself In his excellent mono-
graph Coenen thoroughly supports the statement of Dupuytren that the seat
of the contracture 1s the aponeurosis and that the latter sends various pro

longations 1nto the tendon as well as mto the shin of the volar surface of the
fingers

II THE ETIOLOGY

No defimite fact regarding the cause of the disease has as yet been estab
Iished TIrauma or occupational stramn n certan types of occupation may
occastonally precipitate the deformity Dupuytren himself called attention to
the fact that people of the most diverse walks of hife are affected both heavy
laborers and white collar workers Diabetes was long considered one of the
causes, but 1t has been found to be more or less inudental There 15 likewise not
sufficient evidence that nfection 1s the cause of Dupuytren’s contracture Some
observers (Ledderhose®) emphasize the relation of the contracture to a con
comitant arthntis deformans Both conditions have 1n common that they may
be latent for a considerable length of time and are slow 1n development

In his senes of 22 cases, 12 of which were bilateral, Al Krogius* established
a hereditary factor 1n not less than 4 cases, which led him to conclude that
heredity plays a considerable role The idea of the deformity being a
primary germ vamation was advanced by hrogs It 1s based upon the
abservations on the behavior of the supetficial volar hand muscles 1 mammals

183
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and undergo fine granular degeneration This 1s followed by resorption of the
muscle so that the trichina which was onginally setiled within the muscle
fiber itself finally comes to he m an empty sarcolemma sac (Fig 127)

After seven to eight weeks the encapsulation of the trichina 1s completed
Granulation tissue surrounds the capsule, and this tissue may in turn take on
fatty tissue, so that the parasite may finally become surrounded by fat The
muscle 1n the surrounding areas appears reddish and firm The trichma, how
ever, 1s not mert 1n this encapsulition, and may give rise to infection even
after a number of years
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F1c 179 Dupuytrens contracture Case M D

IV THE CLINICAL PATHOLOGY OF DUPUYTREN’S
CONTRACTURE

The patient observes that 1t 15 more difficult to extend the fingers of the
affected hand The ring finger soon contracts, and the contraction occurs first
m the metacarpophalangeal, then in the nudphalangeal jont The end phalan-
geal joint 15 never contracted, which 1s an argument aganst the tendogenetic
wdea which was formerly considered The ring finger 15 the one usually most
severely contracted, the little finger, follows 1n order, and sometimes the mddle
finger The mdex finger 15 comparatively rarely mvolved

The ability to extend the fingers becomes more and more restricted In
forcible extension of the finger the irregular strands become visible and
palpable at the palmar aponeurosis As the contracture proceeds, wrinkles
and furrows appear 1n the palm Under the shin one can feel numerous strands
running from the palmar aponeurosis toward the base of the finger Dupuy
tren’s contracture 15 prevailingly bilateral and 1s seen 1n more advanced age
It hardly ever occurs before the third decade, and 1t 15 more prevalent in men
than m women The development 1s slow and may extend over several decades

In our climc 66 cases were seen between 1930 and 1946 (Koven®) The
age range was 16 to 73 years, with an average age of 43 5 years Of these 83
per cent were males, and 17 per cent were females The presenting symptom
was the appearance of nodules i the palmar fascia and their coalescence nto
bands, with gradual constriction and contracture of one or more fingers
However, m some cases purely subjective symptoms preceded the objective
symptoms, namely pamn 1 four cases, tingling 1 two, and stiffness i three
cases The mtiallv mvolved finger was the fourth in 52 2 per cent of the
cases, and the fifth in 38 2 per cent In general the deformty progressed
slowly, and there were no reports of remission Frequently the progress was
sudden and rapid and usually spontaneous 1n origin
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In higher forms the fourth and fifth fingers show the development of special
short muscles, but they are missing 1n the highest types from the anthropoid to
man as well as 1n some lower forms of apes On the basts of these observations
Krogius believes that the condition 1s one of developmental disturbance of
the musculature with formation of a tendmous structure at the expense of
an abnormal muscular “anlage ”

The real shrinking process i Dupuytren’s contracture 1s not 1n the fascial
tissue as such, according to krogus,' but 1t 1s newly formed tissue which
undergoes shrinkage The cause of the disease 15 the unusual formation of
regular tendinous strands within the layers of the palmar aponeurosis

III THE PATHOLOGY

The microscopic findings already mentioned by Coenen have been confirmed
by Langhans and Jensen, and they are essentially as follows There 1s pro
hiferation of the thick connective tissue without any inflammatory infiltration
The cells show 1n general a direction parallel to the fascial bundle except
some places 1n which the arrangement of the fibers 1s more irregular (Fig
128) The blood vessels entering the strands are firmly surrounded by pro

Fic 128 Dupuytrens contracture fibrous strands and
arrangement of cells

liferating connective tissue These proliferations extend also into the walls of
the vessel as well as mto the nerves and tactile end organs The latter atrophy
due partly to pressure

The palmar aponeurosis 1s thickened, not by single 1solated nodes, but by
connected round strands running from the proximal portion of the aponeurosis
to the contracted finger These strands are sometimes very firm, with a thich
ness up to 5 mm, and have a hard consistency (Fig 129) In the strands
themselves 1t 1s possible to find cellular, almost tumor like accumulations of
spindle cells as a typical new formation There are no signs of inflammation,
nor any remnants of striated musculature
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Fic 131 Dupuytrens contracture Case M W (male) #P 1127 33 years
July 1936 Contracture of third finger right hand for 1< years and of
fourth finger left hand for two year Resectton of palmar fasa of the
nght hand November 1930 Resection of palmar fascia of the left hand
was done 1n December, 1936 complete catrection observation 11 months
a) Before b) After operation

On resection one will find that the strands pass not only forward to both
sides of the fingers, but also deep into the septa between the interosser All
these strands have to be carefully resected Following the operation the hand
is immobilized, and as soon as the wound 1s healed, careful stretching 1s car-
ried out systematically by use of traction sphnts of the banjo type Following
the resection of the palmar fascia and the straightening of the fingers, a gap
often appears m the shin which cannot be closed by suture and which may
require a shin flap plasty (Figs 130 and 131)

STATISTICS ON THE OPERATIONS (Koven®)

Operative repairs were performed i 39 cases, of which three were com
bined with operation on the plantar fascia The operative approach was
usually through the palmar creases and an L masion on the ulnar border of
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V THE TREATMENT
A CONSERVATIVE

A new method of conservative treatment of Dupuytren’s contracture 15 the
use of vitimmn L 1 form of tocopherols (Steinberg”™) Steinberg attributes
the effect of this drug to 1ts ability to reduce the urinary creatine excretion
He reported seven cases of Dupuytren’s contracture of the hands with cure n
six cases, the optimum dose was 300 mg vitamin E daily until the maximum
mmprovement occurred He believes that vitamin E has a curative effect with
out surgery m early and moderately advanced cases, although n the more
advanced and prolonged cases surgery nught be combined with vitanun E to
better advantage

Fic 130 Dupnytrens contrac

. , ture Case A 5 (male)
s #K 7659 60 years May
e 1947 Contracture fourth fin

ger of nght hand for 10 years Resection of palmar fascia was performed
m July 1947 with excellent operative correction observation nine
months a) Before b) After operation

B OPERATIVE

The early surgical attempts to correct the contracture were mamfestly n
adequate Dupuytren contented himself with subcutaneous tenctomes which
he performed at different levels i the palm, mn the metacarpophalangeal re
gion as well as 1n the interphalangeal jonts The subcutaneous tenotomies
which had been gradually abandoned as mnadequate were recently remstated
by J V Luck® in a more elaborate and apparently much more efficient method
However, the usual procedure 1s the extensive resection of the palmar fascia
from 1ncisions runmng within the palmar creases To these an mcision on the
ulnar border of the hand 1s added so that a wide flap can be raised which
exposes entirely the palmar fascia from the root of the hand to 1ts expansions
1n the metacarpophalangeal region
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Fic 133 Dupuytrens contracture of both hands and feet Case W B
(male) #43-3760 41 years March 1943 Patient complained of contrac
ture of night hand for three years with panful nodules in palm for one
year left hand contracture for two years Typical Dupuytren s contracture
of hands hilateral Right foot shows thickening and tenderness of plantar
fascia Resection of palmar fascia might n May 1943 and of palmar
fascia left in March 1948 with capsulotomy of the proumal inter

phalangeal joint fourth finger a) Hands mnght postoperative left pre
operative b) Soles
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Fic 132 Dupuytrens contracture of palms and soles Case W L (male)
#38 10097 38 years Apnl 1937 Patient had nodules in palms for five
years paih 1n palms for 34 years Resection of palmar fasaia performed
two years ago pathological report was subacute faseutis Plantar fascia
was also resected with good results Recurrence of palmar contracture
Treatment of hands with ¥ ray with good results in the Jeft but both
hands required reoperation good end result Gross pathology of plantar
fasca revealed dense discrete nodule formation Micropathology revealed
vartable picture with many collagen fibers i ripples and whotls some
sections cellular moderate vasculanity with perrvascular lvmphoceytic 1n
filtration

Fic 133 Dupuvtrens contracture of palmar and plantar fascia Case S D
(female) #4343 1605 46 years July 1936 Spontaneous onset of pam 1
feet for three months with tender nodules on both feet a) Contracture of
third fourth and fifth digits for seven years Resection of palmar fascia
on the left and bilateral plantar fasciectomy was performed in July 1936
Amputation of the nght fifth toe for a panful neuroma was dome tn
October 1936 Resection of palmar fascia on the nght 1n November 1936
b) Gross pathology discrete nodular thickenings dense and white with
longitudinal striations



Lecture XI
ON DISEASES OF TENDONS AND BURSAE

I ANATOMIC CONSIDERATIONS

CERTAI\' anatomic features of the tendons and of the bursae surrotnding
them profoundly influence their reaction to traumatism and mflammation

a The tendons represent the continuation of the muscle, and are com-
posed of tendon fibers separated by looser connective tissue The tensile force
mediated through the muscle contracture 1s transmitted to the tendon Since
the cross section of the tendon 1s so much smaller than that of the muscle,
the ratio bemng n some mstances 1 60, 1t 15 apparent that the umt strength
of tendon tissues 1s taxed many times over that of the muscle

b The tendon 1tself 1s poor 1n blood vessels and nerves, except that it s
endowed with proprioceptive end organs for the sensation of tenston and
position It makes little demand on the circulatory supplv This, on the one
hand, facihtates the survival in case of transplantation or transpostion by
operative means On the other hand, 1t 1s an unfavorable site for a pnimary
wfection, when mfection occurs mn the surroundings, the precarous circu-
lation easily becomes shut off entirely and the tendon then succumbs to
Necrosis en masse, quite 1 contrast to the behavior i muscle tissue

¢ The vessels which enter into the tendon from the neighborhood are car-
ried by the mesotendons Since the latter often are rudimentary or are missing
altogether within the tendon sheath, 1t follows that the abihty of the tendon
to heal and to regenerate varies greatly with the lecation and the peculiar
anatomical situation It 1s more favorable where the tendon has direct access
to the bleod supply of the surrounding areolar tissue than where 1t 1s 1solated
in a tendon sheath

d Bursae are established wherever friction 15 Iikely to anse Consequentls,,
the bursae are emimentlv exposed to mechanical nfluences, and respond not
only to actual 1pjures but also to occupational and other stresses

It 15 difficult to distingwish chimically between affections of the tendon
i)heaths and those of the neighboring bursae around the jomts Besides, many
b:::e have direct communication with the jomt itself, such as the subscapular

of the shoulder or the suprapatellar bursa of the hnee Others are

isolated, but are prone to perforate into the neighboring articulation 1n case
of mflammation Still others again, such as the Baker’s cvst of the Lnee,
represent nothing more than a hermation of 2 svnovial sac The clinieal pre-
ture of the mflamed tendon sheaths and bursae vanes so much with the loca-

tion and the relation to adjomning structures that each situation requires 1ts
individual presentation
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the palm Closure was usually effected, and when it was not possible, a full
thickness graft was applied The results were as follows Excellent, that 1s,
relativelv normal anatomical and functional restoration, 12 cases or 38 per
cent, satisfactory, that 1s, shight or very moderate pain and stifiness, and
mability to fully estend or flex, 10 cases or 31 per cent

VI THE PLANTAR COROLLARY TO THE
DUPUYTREN’S CONTRACTURE

In the hterature only occasional mention was made of the fact that the
plantar fascia may show similar changes The leston was discovered m 1886
by Madelung Knavel, Koch and Mason have reported two cases since 1929
In a report by Dr J Vernon Luck’ on Dupuytren’s contracture no less than
14 cases of combined palmar and plantar lestons are discussed, the ages rang
g from 24 to 72 vears, with an average of 49 years Luch found in the tissue
taken from the planta subacute or chronic inflammation, and mn contrast to the
the earhier observations of Alt Krogius, some foc of fascial necrosis were
found These microscopic, multiple foci were 1 the process of bemng replaced
by fibroblastic tissue growmg i from the periphery on a scaffold of new
capillaries Somewhat 1n contrast to the hands where strands are usually found,
larger size nodules are more common 1n the feet, and the majority of lesions
are Jocated 1 the medial and distal portions of the plantar fasma (Fig 132)

Among our 66 cases of Dupuytren’s contracture hands and feet were m
volved 1 10 cases, and feect alone m one case Foot involvement was umlateral
1 six, bilateral in two, and unestablished 1n three cases

According to Luch,® the pain and tenderness 1s the presenting symptom,
and 1t 15 episodic 1n character 1 some cases, being precipitated particularly
by standing and walking The treatment 1s principally surgical, with resection
of the plantar fascia similar to the resection of the palmar fiscia in Dupuy
tren’s contracture (Figs 133 and 134) Vitamun E therapy, the tocopherols,
was used by Luch 1 two cases, but nerther case showed any improvement 1n
the contracture Nor was any mmprovement found from x ray therapy
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1sh m color, and be filtrited with pus, finally 1t succumbs to necrosis The
extent of the purulent inflammation 15 then checled by a plastic exudate which
attempts to seal off the infectious process, particularly at the narrow portion
of the sheath The histological picture 1s that of a hghly inflammatory condi
tion, with leuhocytes enugrating from the capitlares, thrombosis of the vessels,
necrosis of the tendon, 1bscess formation and phlegmon The usual orgamism 1s
the staphylococcus, more rarely the streptococcus

5) The rheumatic tenosynovitis Some types of articular rheumatism are
assaciated wath inflammation and effusion into the tendon sheath, the so
called hygromatosts rheumiticn Aschoff Gepel’s bodies or nodes are found*
Sometimes the mfection 1s confined to the tendon sheath alone without the
jounts being 1nvolved, 15 1n the syndrome of chrome rheumatic tenosynovitis ®

b SPECTFIC INFLAMMATION

1) Tuberculosis Tuberculosis of the tendon sheath 1s the most common
of the chromic mflammations of this structure Here we can distingwsh three
chmeal vanants (Garre’) One form 1s the serofibrninous type of Kaufimann,
with formation of rice bodies Another 1s the fungus type, and a third 1s
characterized by the formation of cold abscesses The purely serous form 1s
rare The source of the rice bodies 1s the fibrin precipitation together with
detached synovial vili Histologically one finds tubercles in the wall with
fibrmous degeneration (Albertim) The fungus type shows more severe histo
logical changes There 1s marked thicheming of the wall of the sheath, which
contains numerous tuberculous nodes One also sees accumulation of round
cells and proliferation of the blood vessels The tendon 1tself finallv becomes
defibrillated, and granulation tissue invades 1ts substance, penetrating nto 1t
by way of the mesotendon Fmally the fungus masses hqufy and form
abscesses which soon perforate into the neighbormg tissue as wandering
abscesses or through the skin, establishing sinuses

2) Syphilitic tenosynovitis (Schuchart *) Vernewl was the first to men-
tion syphilis of the tendons m his report on four cases Since then numerous
reports have been published, especially by French observers An exhaustive
study of this condition was made by Finger ® The condition bears great simi
lanity to tuberculosis The differentiation 15 made mainly on serological
grounds There 1s 2 penvascular round cell mnfiltration, with small foc1 situ
ated 1n the granulation tissue Large multinuclear grant cells similar to Lang
?s:selfﬁlelf z;;h}iﬁsse:? ::bthe granulation tissue, but they are not characteristic

erculosis From the histological pomnt of view, 1t 1s

difficult to make the distinction The outstanding point seems to b’e the
pervascular thichemng and mfiltration

15 (o ot et o o elrement of the ot

follows the pont ‘ : g eal mfection, and 1t usuvally

Jomt mvolvement It 15 characterized by redness, edema, swelling,



197 GRTHOPEDIC DIAGNOSIS AND INDICATIONS

II THE PATHOLOGY
A THE PATHOLOGY OF TENDONS AND TENDON SHEATHS

1 The inflammation of tendons and tendon sheaths
a NONSPECIFIC INFLAMMATION

Inflammation of the tendon itself 1s rare because 1t 1s poor 1 blood supply
Usually the inflammation volves the sheath or the surrounding areolar tissue,
which provides for the ghding abihity of the tendon We distingwish the fol
lowing types

1) The acute serous tenosynovitss, the so called rheumatic tenosynovitss,
which follows trauma or s part of a generalized rheumatic mfection

2) The acute fibrous tenomtis or synovitis creprtans, characterized by
soft grating, so called “snowball crunching ” Von Frisch’ demonstrated that
the seat of the disease 1s the surrounding connective tissue outside the sheath
The changes consist 1n edematous swelling, hyperemia, and leuhocyte and
plasma cell mfiltration The crepitation 1s explamed by the friction of con
nective tissue fibrils in this edematous penttendinous tissue The most frequent
site 15 the carpus, particularly the sheath of the abductor pollicis longus and
the extensor brevis, also the extensor tendons of the foot and toes, and occa
sionally the peroneal tendon

3) In contrast, the so called stenosmg synovitis of de Quervamn* repre
sents a thichening of the tendon sheath which mterferes with 1ts free play
It 15 usually located at the abductor pollicis longus and the extensor brevis
sheath of the thumb The snapping finger, or dogt a ressort, 1s another type
of stenosing tenosynovitis, found mostly in the flexor tendons of the fingers
It consists of a thickening of the
tendon sheath n all layers The for
mation of fibrocartilage at the mnner
layer of the sheath has been observed
n stenosing tenosynovitis' (g
135)

4) The acute suppurative teno
synovitis Usually after a puncture
wound, a synovitis of the tendon
sheath develops, most frequently
seen 1 the flexors of the wrist and
fingers Here 1s an example of the
rapid destruction of the tendon when
the tendon sheath 1s filled with high
Iv virulent infectious material In a
B few hours after the tendon sheath
P Y  has become affected, the tendon will

Fic 135 The snappmng fing r Case M C lose 1ts shine become gray or green
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herniation of the capsule, ot they are synovial gangha due to degeneration of
the svnowiil sheath (Figs 137 and 138) At first they were considered simple
herniations without degeneration, but 1t was Ledderhose™* who established their
true 1dentity He showed that the gangha are cystomas which develop through
collord mucous degencration of the connective tissue The gangha are lIined
by endothehal cells, but a strict division between this layer and deeper cells
cannot 1lnays be made Older gainght have defimte similanty to the structure
of the yont capsule, that 15, they have distinct stratt, 1n inner synovial and
an outer fibrous Jayer Inflammatory processes may tahe place i these gangha
and cause enlargement and swelling They show perivascular round cell 1n-
filtration, an accumulation of spindle cells and sometimes giant cells

d OsstFICATION OF TENDONS

New bone formation may occur In ten
dons, aside from the deposit of amorphous
calcium, as described by Wrede ° The bone
formation occurs either at the point of m-
sertion or at the musculotendinous junc-
tion, m the latter case 1t can be considered
as a continuation of myositis ossificans, pro
gressing nto the tendon Occasionally ossi
fication occurs within the tendon, without
connection with cither the insertion or the
muscular junction There 18 no cartilagimous
preformation The bone 15 derived directly
from the connective tissue of the tendon, and
1s therefore fibrous bone Post-traumatic ossi
ﬁc:t‘x‘on occurs occasionally 1 the tendo
achilhs (Albertim) (Frg 139)

Other frequent sites are the tendon of the Ziuls\f.zhczzlif::i f;la C:cr}fxnrgf h;o?
triceps and the patellar tendon of the quad  temor tibul flexor hallues longus and
riceps The ossification of the tendon pro flevor digtorum longus tendons and
duces more or less difficulty in the movement ossication of tendo achill Case J &
of the jomt, but rarely causes pan Although cases of tendon ossification after
trauma have been reported repeatedly, it seems that trauma alone 1s not suffi
cient, a general disposition of the patient to bone formation 1s necessary

B THE PATHOLOGY OF THE BURSAE

1 The chrome mflammatory nonspecific hygroma
According to Albertin,
Older observers beheved th
observations seem to ndic

the etiology of this hygroma 1s rather complex
at 1t has an entirely inflammatory basis, but later
ate that 1t 15 a process of hquefaction which de
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tenderness, and sometimes fluctua
tion The preferred localizations are
the gastrocnemius, the extensor hal
lucis, the finger flexors, and the an
terior and posterior tibralis tendons
The gonorrheal tenosynovitis mav
appear 1n serous, serofibrinous or
purulent form The exudate contains
diplococet  There 1s marked hyper
i _ . _1 emin and round cell infiltration of
Fi16 136 Calaum deposit i the musculotendinous the synovia, with loss of endothelium,
cuft 1n perarthatss of the shoulder Case S h  followed later by the formation of
masstve adhesions The tendon 1tself

degenerates and often ruptures (Melchior'")

!

2 The degeneration of tendons and tendon sheaths

a AMvrLom AND HYALINE DEGLNERATION

Amyloid degeneration 1s the great exception Only 1 case of this type was
reported by Beneke,' who found 1t 1n connection with 1myloidosis of the heart
and of the large vessels

b CALCIFICATION

Calafication, on the other hand, 1s not unusyal L Wrede ° first described
such calcification of the musculotendinous cuff 1n periarthritis of the shoulder
jomt (Fig 136)

¢ TuE Mucom DEGENERATION

The mucoid degeneration of the tendon sheath 1s one of the princtpal causes
of tendon sheath gangha These gangla are either arthrogenetic, that 1s,

Fiz 133 Tendinous ganghon removed
from exten or of the finger Case J W

<t
Fi¢ 137 Bilatera] ganglion of the wnst
Case W H
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hermation of the capsule, or they are synovial gangha due to degeneration of
the synovial sheath (Figs 137 and 138) At first they were constdered simple
hermiations without degeneration, but it was Ledderhose' who established thexr
true 1dentity He showed that the gangla are cystomas which develop through
collord mucous degeneration of the connective tissue The gangha are lined
by endotheltal cells, but a strict division between this Jayer and deeper cells
cannot always be made Older ganglia have definite simuilanty to the structure
of the jomnt capsule, that 1s, they have distinct strata, an nner synovial and
an outer fibrous layer Inflamsmatory processes may take place m these gangha
and cause enlargement and swelling They show pertvascular round cell n-
filtration, an accumulation of spindle cells and sometimes glant cells

d OssiricAtioN oF TENDONS

New bone formation may occur 1n ten
dons, aside from the deposit of amorphous
calcium, as described by Wrede ° The bone
formation occurs either at the pont of n
sertion or at the musculotendinous junc
tion, in the latter case 1t can be considered
as a continuation of myositis ossificans, pro-
gressing into the tendon Occasionally osst
fication occurs withm the tendon without
connection with either the insertion or the
muscular junction There 15 no cartilaginous
preformation The bone 15 derived directly
from the connective tissue of the tendon, and
15 therefore fibrous bone Post traumatic osst
fication occurs occasionally n the tendo
achilbs (Albertim) (Fig 139) Fig 139 Compound fracture nght

Other frequent sites are the tendon of the calas with everance of Achilles po:s
triceps and the patellar tendon of the quad  tenor tibul flexor halluas longus and
riceps The osstfication of the tendon pro fewr disttorum longus tendons and
duces more or less difficulty 1n the movement ossiication of tendo achills Case J B
of the jomnt, but rarely causes pain Although cases of tendon ossification after
trauma have been reported repeatedly, 1t seems that trauma alone 1s not suffy
cent, a general disposition of the patient to bone formation 1s necessary

B THE PATHOLOGY OF THE BURSAE

1 The chronic inflammatory nonspeaific hygroma

According to Albertim, the etiolo
Older observers believed th
observations seem to ind:

gy of this hygroma 1s rather complex
at 1t has an entirely mflammatory basis, but later
cate that 1t 15 a process of hquefaction which de
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velops on the basis of an arterial hyperemia, and the latter agam 15 due to
mechamical untation This would lead to the formation of a fibrous mass
which undergows fibrinoid degeneration and then becomes hquefied 1t then
comes to the formation of cavities characteristic for the hygroma (Albertin)
Nevertheless, some of the changes we see i hygromas of the bursa are of
milammatory nature, as can be demonstrated by the thichenmng of the wall by
mflammatory products For imstance, in the case of a tuberculous rice body
hygroma, we find numerous tubercles in the wall The hygroma, whether it »
tuberculous or of nonspecific character, has an mner wall carrymg wiil and
tabs The center of these villi consists of fibrous tissue, but toward the periph
ery one can see vascular granulations The surface of these villi or tongues
1s lined by endothehum Sometimes the tabs become separated from the vall
and fall into the bursae as free nce bodies One may state, therefore, that the
chromic hygroma 1s the result of a chromic mflimmatory process, with certam
additional degenerative changes within the thichened hvgroma wall

2 The chrome tuberculous hygroma

The so-called rice body hygroma 1s a frequent occurrence 1n tuberculos:s
of the tendon sheath It 15 difficult sometimes to distmgmsh between the
nonspecific and the specific tuberculous types, especially since the formation
of rice bodies 1s not m itself a particular specific process and 1s found n con
ditions other than tuberculosis Housemad’s knee, for instance, 1s an example
of a non tuberculous prepatellar hygroma

3 The gonorrheal bursttss

This 15 much more rare than gonorrhea of the jomts or tendon sheaths
Usually st occurs by extension into the bursa from a joint or a tendon sheath
wflammation It 1s commonly the patellar and the subacromial bursae which
are mvolved The pathological changes are smmular to the inflammatory
changes <een n the yont There 1s an 1cute stage with serous effuston and dis
tention, and a chronic stage with thickening of the wall and proliferation of
villt and tabs

4 The chromc calcareous bursitis

Tue HUMEROSCAPULAR PERIARTHRITIS

Periarthnitis of the humerus which follows mjury to the musculotendinous
culf 15 only mn part a traumatic disability, because 1n most cases there exists 2
certain predisposing factor of degenerative nature That mflammatory con
ditions occur in the subdeltoid bursa, and that they play a part i the so
called periarthritis of the humerus has been hnown since the contributions
of Duplay (1872)

We owe it to the mvestigations of Codman, Wrede, Brickner and others
that this perarthritis 1s 1 most cases now recogmzed as a direct sequela of
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mjuries of the musculotendinous cuff Charactenstically, these injuries are
as<ociated with deposition of hme snlts into the tendon Inasmuch as these lime
salt deposits often perforate the tendon and enter into the bursa itself, the
calcareous bursitis should be loohed upon as 1 sequela of 1 calcareous tendimtis
of the musculotendinous cuff of the shoulder It has been shown that these de
posits consist of calcum phosphates and carbonates, and constitute foreign
bodies, they produce an irritation to which both the tendon and bursal sacs
respond by inflammatory signs (Fig 140) The most plausible interpretations

Tic 140 Calaficatton of supraspnatus tendon and
subacromal bursa Case J H

of these accumulations of lime salts 1s that they are secondary to necrosis of
the tendon, just as in gout the accumulition of uric acid 1s secondary to necrosis
of the cartilage

Calaification of higaments (Iig 141) 1s not uncommon after mjury, for
Instance, the calaification of the coracoclavicular ligament after coracoclavicu
lar dislocation Another example 15 the calafication of the tibial collateral
ligament of the Lnee jomt, the so called Pellegrm Stieda’s disease, which
follows strain or mjury of this hgament (Fig 142)

FIe 141 Calafication of coracoclavieular Lgament
follawing trauma

iy
Fic 147 Pellegnm Stieda divease
Case G B
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velops on the basis of an arterial hyperemia, and the latter again 1s due to
mechanical rrritation This would lead to the formation of a fibrous mass
which undergoes fibrinoid degeneration and then becomes hquefied It then
comes to the formation of cavities characteristic for the hygroma (Albertini)
Nevertheless, some of the chinges we see m hygromas of the bursa are of
mflammatory nature, as can be demonstrated by the thichening of the wail by
mflammatorv products For imstance, in the case of a tuberculous rice body
hygroma, we find numerous tubercles i the wall The hygroma, whether 1t 1s
tuberculous or of nonspeaific character, has an inner wall carrying villi and
tabs The center of these vill consists of fibrous tissue, but toward the periph
ery one can see vascular granulations The surface of these villr or tongues
15 lined by endothelium Sometimes the tabs become separated from the wall
and fall into the bursae as free rice bodies One may state, therefore, that the
chronic hygroma 1s the result of a chronic inflammatory process, with certan
additional degenerative changes withmn the thichened hygroma wall

2 The chromc tuberculous hygroma

The so called rice body hygroma 1s a frequent occurrence in tuberculosis
of the tendon sheath It 1s difficult sometimes to distingwsh between the
nonspecific and the specific tuberculous types, especially since the formation
of rice bodies 15 not 1n 1tself a particular specific process and 1s found i con
ditions other than tuberculosic Housemaid’s knee, for nstance, 1s an example
of anon tuberculous, prepatellar hygroma

3 The gonorrheal bursitis

This 15 much more rare than gonorrhea of the jomnts or tendon sheaths
Usually 1t occurs by extension mto the bursa from a jomnt or a tendon sheath
inflammation It 15 commonly the patellar and the subacromual bursae which
are mvolved The pathological changes are sumlar to the nflammatory
changes seen 1n the jornt There 1s an acute stage with serous effusion and dis
tention, and a chronic stage with thickeming of the wall and proliferation of
vilir and tabs

4 The chromc calcareous bursitis

THE HUMEROSCAPULAR PERIARTHRITIS

Periarthritis of the humerus which follows mjury to the musculotendinous
cuff 15 only 1n part a traumatic disabihity, because 1n most cases there exists a
certain predisposing factor of degenerative nature That inflammatory con
dittons occur m the subdeltoid bursa, and that they play a part in the so
called penarthritis of the humerus, has been hnown since the contributions
of Duplay (1872)

We owe 1t to the investigations of Codman, Wrede, Brickner and others
that this persarthritis 1s 1 most cases now recognized as a direct sequela of
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movement 1s generally limted by pun In tuberculosis of the tendon sheath
the linutation of motion 1s more passive 1 nature Only as the mfiltration of
the sheath increases do we find that flexton contracture of the fingers becomes
more marhed, and that motion becomes more restricted

The simple nonspecific svaovial cyvst or ginghon which nnises from the joint
1s sharply aircumscribed and more often 1ppears on the dorsal surface It 1s
defimitely pamless and shows very little tendency to restriction of motion

TREATMENT

In chddren, tuberculous lesions often vield to simple conservative reme-
dies, which should be the treitment of choice In indin:duals who already
present other tuberculous lesions, especially pulmonary complications, 1t 15
best to proceed t first conservatively by immobilization, together with the
injection of modifving flwds 1nto the sheath Several cubic centimeters of 10do
form glycerine or mentholated campor may be injected After mnjection, the
member 15 enveloped 1n cotton bandage with a considerable amount of com-
pression, 1nd this bandage 1s retained for one or two weehs Although this 1s
a long and tedious treatment, 1t still yields results 1n many cases, particularly
m mnfants and children In all others, only long remissions are obtained, al-
though the arrest mav last for severalyears

The operative treatment 1s the rule for edults, and the method of choice
1s the complete extirpation of the diseased sheath This 1s done best under
constriction with 1 blood pressure cuff, the sheath must be resected from
one end to the other as completely as possible It 1s a difficult and laborious
technical procedure, but 1t 1s an excellent operation 1f complete removal of the
sheath can be obtained Otherwise, the results are anything but satisfactory,
because recurrences are almost certan In cases mn which there 1s involvement
of the carpal bones, either preceding the tenosvnouvitis or secondary to 1t,

resection of the carpus in combination with removal of the sheath must be
carried out

Cae JW (Male) 442 5952
Age 40 years Adm Apnl, 1923

This patient came with a swelling of the left wrist which had existed for two
years The examination <howed an egg sized tumor of the wrist which was
fluctuant The motion was free In Aprl, 1925, the re ection of the tendon
sheath was performed But in July, 1924, there was a recurrence, and a large
tuberculous tumor was removed from a deep flevor tendon In January 1926,
another re ection of the tuberculous tissue of the left wrist was performed Thé
patient was relieved for «iv vears until 1952, when there was evidence of carpal
bone imvolvement In 4pril 1952, a partial resection of the wnst was done, and
thrs was repeated 1 May 1954, when a radical resection was performed The
guinea mig test was positine for tubercule 15 The pathological report showed
tuberculous granulation tissue This patient was followed up until 1947, or 24
vears after first admision He had no complaint The wnist was fused, an:i there
®2s good functional use of the hand
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III THE SPECIAL CLINICAL PATHOLOGY OF TENDON
AND BURSAE DISEASE

A PATHOLOGY OF THE TENDONS
1 Inflammatory conditions
a TusErRcuLOUs TENOSY\OVITI> OF THE WRIST

The existence of nice bodies m tendon sheaths was known to Dupuvtren
almast 100 veats ago Its tubetculous nature, however, was not established
until much later, with the finding of tubercles m the tendon sheath Both m
its own night and as a complication of the osseous tuberculosis of the wni t
the tuberculous tenosynovitss 1s of considerable ¢hnical mterest

CrLnicAL PATHOLOGY

The onset, as a rule, 15 msidious nd gradual Trauma, grnen as the cause
1n man\ cases, 1s only a contributing factor The svnovitis appears as a tumor
located at the volar surface, oblong m shape It has a firm conststency but 1>
rather elastic The mass can be moved somewhat laterally, but in longitudinal
direction 1t follows the contraction of the wrist and finger flexors If left to
tself, the swelling tncreases, and the shin which at first 1s normal mav become
thinned out and discolored and even mav ulcerate, thus estabhshing a sinus
which emus a seropurulent flud and occasionalls a quantitv of rice bodtes
At this stage the tendons are alreads immobilized in therr sheaths, and 2
clawhand gradually develops

Spontaneous pamn on the whole 15 not a promunent sign at the beginmng
of the mfectton m onlv two of our cases did we find 1t the presenting
svmptem But there are well locahized pressure powts which often mndicate
an underbving, o.seous leston Lumutation of motion ts a rather late efiect and
o1 the whole 1t 1s remarkable how slowlh 1t progresses In many cases a swell
g eswsts for a number of vears without a great deal of impediment to the
moi ement of the fingers

Drrrerentiar Drachosis

One must drtingish between primar tenosvnovitis and primary tuber-
culosis of the carpal bones In tuberculosts of the tendon sheath the swelling
estends distncth along the course of the tendon, that 1s, m the longitudmal
axts of the hmb While the motion 15 somewhat restricted, 1t 15 Jess <o than
would appear from the swellinz The principal restriction 15 the passne ex
tenston of the fingers The pain 1> rather nsignificant, and there 1s sery little
pressure pam, quite I contrast to the acute or pvogenc v olvement of the
tendon sheath

The site and form of the swelling differentiate st from tuberculosts of the
carpal bones proper In the latter the priman swelling appears dorsally and
1s cvlindncal so that the wrist 1s thickened 1n anteropostenor direction and
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Fic 146 Tuberculous tenosynoviti of finger flevors Case L K (male) #K 10003 40 years Febru
arv 1935 Soft swelling volar surface of night hand for three years swelling little and index fingers for
two months Complete removal of the bursae of the deep and superficial finger flevors was performed
n tno sittings 1n February and March 1035 A thurd operation was performed 10 November 1935
for recurrent tenosynovitis of the finger flexors and removal of bursa of flexor carpi radumalis a)

Bursa after removal b) Shde showwmng rice bodies and tubercles
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Fic 143 (Left) Tuberculous tenosynovitis of the digtal heath or the rieht index
finger Case ™ 1

Fic 143 (Right) Tuberculous tenosynovitis of the muddle finger Ca e M W (female)
#2512> 53 years Apnl 1937 Fustform swelling over volar surface of nght middle
finger Biopsv showed tuberculo 1s Complete removal of the sheath was performed 1
February 1933 revealing a large number of nice bodies resulted in complete cure as
een sn May 1947 or 15 years later

e,

1

[
N

Fic 14> Tuberculous tenosynovitss of finger Rexors Case V P (female)
#44 5393 26 years December 1944 Healed tuberculosss of the Jungs
Pain 1n fingers and wret and palmar swelling diaznosed as tuberculous
tenosynovitts Complete remaval of bursae of finger flevors flexor of
thumb and fletor carpi radialis performed in February 1945 Pathologeal
report confirmed tuberculous tenosynovitis o recurrence obsenation one
year a) Exposed bursae b) Shde showing tubercles with gant and ep:
theliord cells
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Fic 146 Tuberculous tenosynovitis of finger flexors Case L K (male) #R 10003 40 years Febru

ary 103y Soft swelling volar surface of nzht hand for three years swelling little and index fingers for
two months Complete removal of the bursae of the deep and superficial finger flexors was performed
1n two sittings 1n February and March 193> A third was perf dm N ber 1935

for recurrent tenosynovitis of the finger flexors and removal of bursa of flexor carpr radials a)
Bursa after removal b) Shde showing rice bodies and tubercles
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In this case the tenosynovitis of the left wrist, which was undoubtedly tuber
culosis from the beginning, was msufficiently resected, with the result that it
extended 1nto the carpal bones It was only after radical resection of the carpus
that the disease was finally eradicated

In our series seven cases had radical resection of the sheath with ultimate
good results, the observation time ranged from eight months to 12 years
(Figs 143,144,145 and 146)

Conclusion Tuberculosts of the tendon sheaths of the fingers 1s a pro
gressive disease which, 1n a large percentage of cases, ultimately ends with
mvolvement of the carpus Early diagnosis of the condition 1s essential n the
interest of timely intervention

With the exception of rare cases m children, or cases of multiple tuber
culosis or pulmonary mvolvement the treatment of this condition should be
radrcal and should consist 1n complete removal of the entire bursal sac In
early tendon sheath tuberculosis the outlook 1s not unfavorable if the treat
ment 15 radical However, incomplete removal of the tendon sheath 1s almost
sure to lead to recurrences and possibly to ultimate mny olvement of the sheletal
system We believe that very httle can be expected in adults from mjection of
modifving fluuds Even after operation, the tendency to recurrence must be
considered for a long time, and the case
must be subject to a long period of observa
tion

b NONSPECIFIc GANCLION OF THE WRIST

The ganghon of the wrist appears prin
aipally on the dorsal surface and 1s most fre
quently a round, soft and panless swelling
which becomes more prommnent when the
wnist 1s flexed, and recedes on hyperexten
sion Sometimes 1t can be displaced into the
jomnt 1tself Tt interferes with flexion and ex
tenston of the fingers The extensor tendons
separate and leave the ganglion between
them, this mechanical disarrangement leads
to early fatigue or pam on exertion The

Fic 147 Simple dorsal gang ton of the
wnst Case h L C treatment 1s removal (Figs 147, 145)

¢ STENOSING TENOSYNOVITIS

This 15 also known 1s Quervan’s disease * The conditron 1s principally 2
thickeming of the tendon sheath and mvolves the long abductor and short
extensor of the thumb The treatment 1s splitting of the tendon sheath or re
section of the thickened portion
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F1t 148 a) Simple ganghon of wrst b) Shde showmng wall of ganghon Cace J T

Case EQ (Female) #57019
Age 41 years Adm September 17, 194>

In Apnl, 1945, the patient noticed some pam 1n the nght wnst In June che
found that she could not use her wrst to write, and that she had some¢ pamn
over the radial styloid region In the past three months the pain had increased
All treatment, including splinting, bandaging, and physiotherapy farled The
examination showed tenderness on palpation over the radial styloid, the abductor
policis longus, and the extensor pollicis brevis tendons She was treated with a
short arm cast with the thumb in abduction She remamed in the cast for six
weehs When =een n July, 1946, there was no pamn 1n the hand, although <ome

stiffiess was present in the fingers In this case conservative treatment obtamed
1mprovement

Stenosing tenosvnovitis has also been noticed n infants I Zadek © reports
such cases of stenosing tenosynovitis of the metacarpophalangeal joint of the
thumb, associated with pain on attempting extension Several cases of this kind
have come unde r our observation There 1s no snapping on extenston Atoperation
one usually finds a constriction of the sheath of the tendon of the flexor polhicis
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In this case the tenosynovitis of the left wrist, which was undoubtedly tuber
culosis from the beginning, was nsufficiently resected, with the result that it
extended nto the carpal bones It was only after radical resection of the carpus
that the disease was finally eradicated

In our sertes seven cases had radical resection of the sheith with ultimate
good results, the observation time ranged from eight months to 12 years
(Figs 143, 144, 145 and 146)

Conclusion Tuberculosis of the tendon sheaths of the fingers 1s a pro
gressive disease which, 1n a large percentage of cases, ultimately ends with
mvolvement of the carpus Early dragnosis of the condition 15 essential 1n the
interest of timely intervention

With the exception of rare cases in children, or cases of multiple tuber
culosts or pulmonary nvolvement the treatment of this condition should be
radical and should consist in complete removal of the entire bursal sac In
early tendon sheath tuberculosts the outlooh 1s not unfavorable if the treat
ment 1s radical However, incomplete removal of the tendon sheath 1s almost
sure to lead to recurrences and possibly to ultimate involvement of the sheletal
system We believe that very little can be expected m adults from mnjection of
modifying fluds Lven after operation, the tendency to recurrence must be
considered for a long time, and the case
must be subject to a long period of observa
tion

b NonNSPECIFIC GANCLION OF THE WRIST

The ganghon of the wnst appears prin
cipally on the dorsal surface and 1s most fre
quently a round, soft and puniess swelling
which becomes more prominent when the
wrist 1s flexed, and recedes on hyperexten
sion Sometimes 1t can be displaced mto the
Joint 1tself It interferes with fleion and ex
tenston of the fingers The extensor tendons
sepirate and leave the ganghon between
them, this mechanical disarrangement leads
to early fatigue or pain on exertion The

Fic 147 Simple dorsal gangion of the
wrist Case K L € treatment 15 removal (Figs 147, 148)

¢ STENOSING TENOSYNOVITIS

This 15 also hnown as Quervam’s disease ** The condition 1s principally 1
thichening of the tendon sheath and mvolves the long abductor and short
extensor of the thumb The treatment 15 sphtting of the tendon sheath or re
section of the thickened portion
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e NonsrEciFIc TENOSYNovITIS oF THE LowEr ExtreEvary (Figs 149, 150)

The tibialis anticus tendon 15 a favorite location for the so called adhesive
tenosynovitis In mosing the tendon, one can feel the soft “snowball crunch
ing” phenomenon and, on n1uscultation, a continuous and very soft grating
sound 1s heard, lthe the rubbing of leather

Unless thev are of long duration, these cases can be treated conservatively
by 1mmobilization with an elastic bandage and by physiotherapy

Case MN (Male) 60 114
Age 41 years Adm December 30, 1946

In August, 1946, this patient began to have swelling i the right hnee, relieved
by rest and aggravated by activity He al o complaned of pain in the night ankle
on walling and standing The examination <howed a swelling of the nght knee
with a patellar chich Aspiration of the hnee showed a clear flmd When he was
een again m July, 1947, the examnation showed tenderness over the medial
aspect of the right tarsal scaphoid, with a fluctuant swelhing belind the medal
malleolus In thiy case, the diagnosis of tenosvnovitis of the nght posterior
tiiahis was made An injection of § cc of 1 per cent novocane nto the tender
area was made, giving complete telief The aspiration showed clear flmd from
the sheath of the posterior tibsal tendon This case was al<o treated conservatively
with a leather anklet

Some results may be obtaned 1n simple gangha by purely conservative treat
ment, but the majority of cases must be operated on The operative results
are uniformly good

In some quarters < ray radiation has been advised for the conservative
treatment of gangha F DM Lyle™ treated 21 cases all but two of which were
located 1n the wrist The treatment was 15 erythema dose immediately
over the tumor, one to three treatments bemng given He reports 17 good re
sults m 21 cases In some of our cases, we obtained a subsidence of symptoms
and a dummishing of the size of the tumor by simple rest and 1mmobilization
On the whole, however, we beheve that gangha of long standing are not
affected by conservative treatment, and that they require operative removal

{ SyPumiTic TENOSYNOVITIS

This 15 a most exceptional conditton, only a few cases of this hind are
reported i the literature V L Schrager * repoits a case of a man of 61 years
who, for the past 20 years, complained of pain and periodic large swellings
m the shoulder jornt, wrist, and knee which were diagnosed as arthritis The
condition was later recognized as a luetic synovitis because the Wassermann
was 4 plus The patient was successfully treated by specific remedies This
lc:ls.e l;lueloped a panless swelling n the upper portion of the left arm At
S}p;era hmn a tumor about three inches m length was found 1n the tendon

eath of the long head of the biceps The pathological examination showed

a
alpE;’llvascular lymphocytic nfiltration with gummatous lesions The patient
50 had a similar condition in the olecranon bursa
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Fic 149 Tendon sheaths and bursae of the foot

longus or other tendons sttuated at the level of the metacarpophalangeal jomnt
The treatment 1s surgical splitting of the narrowed sheath of the flexor tendon,
and the results are umformly good

d Brcreitan SyNoviTis OR TENOSINOVITIS OF THE BICEPS TENDON

This 15 a common complication seen i penarthritis of the shoulder, and
consists mn mvolvement of the bicipital bursa It has lately come to be recog
nized as one of the principal factors of the so called periarthritis

[ erEN
; N L
BB ! Fic 150 Chroni monspeafic tenosynovitis of
}"' é ) 1EA5S the posterior tibial tendon sheath Patient had
{9’ %y S e repeated swelling and pamn about the posterior
v f..,t" tibial tendon Diffuse infiltration of lympho
PO A+ cytes and plasma cells under the endothehal
« e
O L B Imung of the tendon sheath Case E. R
i’ Rt
£ " bl
Paer S R L TN el Ty

The sheath of the biceps may be considered as an extension of the shoulder
jomt,"” and an inflammatory condition mnvolving this jont readily spreads into
this sheath The inflammation 15 of the adhesive type and results n firm at
tachment of the tendon mass to the bicipital groove It s only when this fusion
has become solid enough to prevent any ghding of the tendon that the mn
flammatory signs subside An operative procedure becomes necessary 1f the
case 15 of long standing, and 1f spontaneous fusion with subsidence of the
symptoms does not occur The tendon should be released by operation, or 1t
should be resected and remnserted 1nto the lesser tuberosity
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In the acute phases, wflymmatory changes accompinted by pam can be
recogmized, they are undoubtedly due te the reiction of the tissue to the cal
cium deposits, s to foregn bodies A crlewum deposit n the flexor carp
ulnins was observedin 1 ease (Tig 153)

Calcarcous deposits 1 the tendo Achilhs hive been described repentedly
The <ame condition h1s been noted at the greater trochanter and in the
tendons of the glutenls hapln® reports two cases of such calcareous tends
mts bout the p, one bilaternl Here, also, the acute symptoms appear
to be due to the 1cute nflammatory reaction about the deposit, with mcreased
tenston mn the caleified 1rer Release of tenston usually relieves the symptoms,
and the deposits can become absorbed Temporary relief can also be obtamed
by procame ifiltration of 1 1 per cent solution

B PATHOLOGY OF THL BURSAE
1 The bursae about the Lnee jomt (Fig 154)

a ANATOAMY

1) The prepatellar bursa hes between the shin and the patella As a rule,
the mterior of the bur<al space 1s intersected by fibrous bands The bursa
allows the shin to ghde freely over the patella and to sustam pressure (Cat
lander’) Because of its exposed position, this bursa becomes mflamed easily,

GArSTROCKREMIVE BURSA

SEMIMEMBRAN~
4 osvs OvasA

QUADR seers
gursa

IHFRS Pav LAl
Dunsa

WrLITRY S Svasa

F16 153 The bursa about the knes Joint
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2 Traumatic degenerative changes of tendons

a Carcrunst DEPOSITS IN THE SUBACROMIAL BURsA

It 15 estimated that such calcium deposits are found 10 about 2 7 per cent of
all persons (Bosworth ), but only one third of these give a istory of an
occasional “hitch” or “twinge” 1n the
shoulder at some time or other Small
deposits of calctum may disappear
spontaneously, and the symptoms
may subside Large deposits almays
result 1n a painful shoulder sooner
or later, even 1f they have remamed
quescent for a number of years
These large deposits do not disappear
spontaneously, but usually require
removal Codman has shown that
these calcum deposits are primarily
located underneath the floor of the
bursa 1n the tendon of the musculo
tendinous cuff, and that they cause
bursitts only after they penetrate into the subdeltord bursa The real cause
of the depostt of Iime salts 15 probably the primary injury of the tendons
(Figs 151 and 152)

Fic 151 Calaum deposit 1 ubacromeal bursa

b Traumatic CaLcAREOUS TENDINITIS IN OTHER LOCATIONS

Sometimes a calcareous tendinitis 1s seen at the metacarpophalangeal jonts
Usually the condition 1s secondary to degenerative changes i the tendons, the
adjacent higaments, or the capsular structures The histological picture 15 that
of degeneration of fibrous tissues The calcified areas are of vanable size
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Frc 152 (Left) \ecto 15 and of suprasp, tendon and with h

hme matena Case J H
Fic 153 (Right) Calafication of tendon of flevor carpi ulnars Pattent had pun m nrst for one
year Trsue was removed from volar area of wrist where 2 calctum deposit had eusted for one
month \umerous small deposits of amorphous calcjum are <een 1 areas of necrosis Case H D
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In the acute phases, mflammatory chinges accompanied by pain can be
recogmzed, they are undoubtedly due to the reaction of the tissue to the cal-
aum deposits, 1s to foreign bodies A caleium deposit 1n the flexor carpt
ulnanis was observed in 1 case (Tig 153)

Calcareous deposits 1n the tendo Achiliis hnve been described repeatedly
The same condition has been noted at the greater trochanter and in the
tendons of the glute1ls Kaplan' reports two cases of such calcareous tendi-
mtis 1bout the hip, one bilater1l Here, also, the acute symptoms appear
to be due to the 1cute inflammatory reaction about the deposit, with increased
tenston 1n the caleified area Release of tension usually relieses the symptoms,
and the deposits can become 1bsorbed Temporary rehef can also be obtamed
bv procaine infiltration of a 1 per cent solution

B PATHOLOGY O THE BURSAL
1 The bursae about the knee jont (Fig 154)
a ANATOMY

1) The prepatellar bursa lies between the shin and the patella As a rule,
the interior of the bursal space 15 ntersected by fibrous bands The bursa
allows the shin to ghde freely over the patella and to sustain pressure (Cal
lander*) Because of s exposed position, this bursa becomes nflamed easily,

GASTROCNEMIVS BURSA

y SEMAMEMBRAN-
h, O3VS OCURSA

QUADR \CEPS

gurs,
PREVAYELLAR
Bursa
PoeLITRYS
Suqsa

INFRA PATZC AR’
Bursa
0TLITeus Bugsa

FIC 154 The bursa about the knee joint
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2 Traumatic degenerative changes of tendons

a Carcium DEPOSITS IN THE SUBACROMIAL BURsA

1t 1s estimated that such calcium deposits are found in about 2 7 per cent of
ail persons (Bosworth ), but only one third of these give a history of an
occastonal “hitch” or “twinge” in the
shoulder at some time or other Small
deposits of calcium may disappear
spontaneously, and the symptoms
may subside Large deposits always
result i a pamful shoulder sooner
or later, even 1f they have remaned
quiescent for a number of years
These large deposits do not disappear
spontaneously, but usually require
removal Codman has shown that
these calcum deposits are primarily
located underneath the floor of the
bursa n the tendon of the musculo
tendinous cuft, and that thev cause
bursitis only after they penetrate mto the subdeltord bursa The real cause
of the depostt of hme salts 1s probably the primary myury of the tendons
{Figs 151 and 152)

Fic 153 Caloum deposit m subacromial barsa

b Traumatic CALCAREQUS TENDINITIS IN OTHER LOCATIONS

Sometimes a calcareous tencinitis 1s seen at the metacarpophalangeal joints
Usually the condition 1s secondary to degenerattve changes in the tendons, the
adjacent higaments, or the capsular structures The histological picture 1s that
of degeneration of fibrous tissues The calafied areas are of variable size
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Frc 152 (Left) Necrosis and of tendon and iy with amorphous

hime materia Case § H
Fic 153 (Right) Calafication of tendon of flevor earpt ulnans Patient had pain 1 wnst for one
year Tissue was removed from volar area of wnst where a calcium deposit had eusted for one
month \umerous small deposits of amorphous calaum are seen in areas of necrosis Case H D
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lochmng and no shpping, but there 15 a sense of nsecurity That the mass lies
outside the synovi1l membrine and under the tight fibers of the higament can
be demonstrated by careful exaimination

6) Bursae at the posterior aspect of the knee jomnt On the medial side
there 15 a scommembranosus bursa between the medial head of the gastroc-
nemius and sermmembranosus Bestdes, there 1s a bursa of the medial head
of the gastrocnemius, between this muscle and the capsule Often there 1s a
communication with the capsule

Case BE (Male) #37 710

Age 9 years Adm  December, 1937

For the past four years the patient has complained of recurrent attacks of pain
at the night knee During the painful episodes there was a noticeable swelling at
the posterior aspect The<e attachs came every three months and lasted about
two weehs They were cevere enough to heep the patient anake The examination
<howed normal motion range 1n the hnee, but there was a small pamless tumor
m the popliteal region which was lving lateral to the semimembranosus tendon
The xray was negative The patient was operated on, and a large cyst was

found between the head of the <cleus and the semimembranosus tendon, not
commumicating with the hnee joint

7) Bursa anserina This bursa 1s
located more distally under the con-
jomed tendon of the sartorius, gra
cibis, and semitendinosus, the so
called pes ansermus (T1g 156)

8) On the lateral side there 15 4
bursa situated between the biceps
and gastrocnemius, the Wmemtal
bursa, and also a small bursa over
the lateral head of the gastrocnemius
A small bursa 15 often situated be-
tween the tendons of the popliteus
and the external collateral ligament,
and another one at the lower angle
of the popliteal muscle Ths latter s

often communicates with the hnee ¢ 1°6 Pes ms&:::’;’“s“‘“s of left knee
jomt

9) A special Lind of pseudobursa 1s the extension of the synovial sac of
the hnee jomt by hermation through the posterior capsule This appears most
commonly lnteral to the sermmembranosus and gastrocnemuus and 1s known as
Baker s cvst

Case B AS (Female) #46 7143

Age 10 years Adm July 5, 1946

The patient s mother noticed swellin

g m back of the child s left knee 15 month
before admission Twelve months before, a similar swelling appeared at the lr)lacli
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and effusion may terminate in suppuration A septic bursitis requires dramage
by a wide mcision In chronic cases the bursa becomes distended with a clear
serous fluid presenting fluctuation This 1s the well known housemard’s Knee,
and 1t occurs from chronic irritation by prolonged kneehng This condition re
quires complete exciston of the bursa, which can be done from a curved
masion (Fig 155)

2) Pretibial bursa This 15 the bursa 1n front of the tibial tuberosity, be
tween 1t and the patellar igament A superficial pretibial bursa 15 sometimes
located between the tendon and the shin

3) The suprapatellar bursa s really nothing but an extenston of the hnee
Jont cavity, as 1t 1s practically alwavs in communication with the latter It
takes part in all effusions of the knee
Jomnt Any expansion can be noticed
readily at both sides of the quadn
ceps tendon

4) At the medial aspect of the
knee 1n the region of the tibal col
lateral Ligament, a bursa 15 described
minutely by Voshell and Brantigan *
These mvestigators found bursae of
variable number and size located
deep to the tibal collateral hgament
which did not communicate with any
of the previously described bursae
Sometimes they seem to be lying be
tween the ligaments and capsule su
! perior to the medial memscus, some

Fo 155 Prepatellar bursins Case F Y tumes, between the tibial collateral

ligament and the medial meniscus,

separating the meniscus from the parallel portion of the tibial collateral liga

ment, and sometimes, between the tibial collateral igament and the tibia but
in no way related to the memscus * **

5) An analogous fibular collateral ligament bursa 1s desctibed by
I E Hendryson* The symptoms are a palpable tumor varying m size be
neath the fibular collateral igament near the middle of the parallel fibers This
enlargement 1s always tender to pressure when the higament 1s tightened by
hyperextension The existence of this bursa under the fibular collateral higa
ment has been demonstrated already by Voshell and Brantigan,” and Anthony
I de Palma® reports six cases The patient has the feeling of “tightness”
within the knee jomnt, and the exanunation shows a small, tense round cystc
mass on the anterior aspect of the fibular collateral higament at the level of the
knee jomt The mass seems to dip beneath the anterior border of the iga
ment and then 1s seen agam on pressure when the hnee 15 flexed The treat
ment 15 complete removal It 1s sigmficant for this condition that there 15 no
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notices the position of the Iup to be flevion, adduction, and external rotation
There 15 a tilt of the pelvis which causes an apparent lengthemng of the hmb
Hyperentension, tbduction, and inward rotation produce pain Tenderness 15
present on pressure below Poupdrt’s igiment and lateral to the femoral artery
Thopectineal bursitis may simulite herna, lip joint disease, a permephntic
abscess, or a wandering abscess from tuberculous spondylitis Prolonged rest
gives the best prognosis Incision is justified only mn cases of suppuration

b SUBTROCHANTERIC BURSA -

A bursa 15 situated between the greater trochanter and the tendon of the
gluteus mimmus  One or two cther bursae are situated between the tendon
of the gluteus medius and the greater trochanter, and a third bursa 15 situ
ated between the gluteus maxuimus and the thotibal tract surroundmng the
greater trochanter This s an irregu
lar, large multdocular space, the
continuation of which covers the
onigin of the vastus lateralis There
1s also a bursa located between the
gluteus maximus and the tuber ossis
1schuy, the so called bursa subcutanea
1schiatica, which 1s not constant An
other inconstant and smaller bursa
1s between the skin and the gluteus
maximus tendon at the greater tro
chanter, the so called bursa trochan
terica subcutanea

The signs of bursitis are usuall,
local tenderness m the ne\ghborhoog Fro 158 s,‘::f;f:? a“é:': Cb ur];a complete
of the greater trochanter, and a post
tion of abduction and outward rotation Adduction and inward -otation cause
pamn The most accessible bursa 1s the superficial bursa trochanterica sub
cutanea Sometimes an acute subtrochanteric bursitis occurs, although this 1s
rare Five such cases were reported by A Schein and O Lehman The pa-
tients complain of severe pain 1n the hip region, usually on weight bearing The
typical finding 1s localized tenderness over the greater trochanter In some
cases the x ray shows calcification lateral to and above the greater trochanter

The treatment in these cases consists 1 rest, cold applications, and novo-
;ﬁll:rnsz zrgfgctxloslg)and in cases of chromc bursitis, complete removal of the

In a large proportion of cases the mfection of the bursa 1s of tuberculous
character Five such cases were reported by Donovan and Sosman®J D Was
serang ° reported 18 cases of tuberculosis of the trochanter which mvol d
:]he bursae The diagnoss can be made from the presence of pain, loca; te(r)i(;leer-

ess, and the negative findings m the hip jont The aspirated material and
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Lecture XII

ON PRIMARY NEUROMUSCULAR DISEASES
MUSCULAR DYSTROPHIES AND ATROPHIES

I THE PROGRESSIVE MUSCULAR DYSTROPHIES

USCULAR dystrophies are primary myopathies, they present a group
of chncal entities the common features of which are onset at an early age, a
hereditary tendency, a symmetrical involvement of certan muscles, and 2
propensity to progression There 1s very httle known about the cause of this
disease, although many factors such as trauma or endocrine disturbances have
been considered The endocrine nature has been emphasized by Gibson, Martin
and Buell;” on the grounds that the progressive pseudohypertrophic muscular
dystrophy shows an occasional recovery at puberty when the glandular adjust

Fic 139 Progressive muscular distrophy Erbs type a) Case R H
b) Cases H H and H H brothers of R H

214
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ments occur, and because improvement his been reported 1n some cases under
endocrine therapy

The pathological picture 1s the atrophy of the muscles, the degree of which
depends largely upon the stage of the disease We find the striations of the
muscle fibers becoming indistinct, and the sarcolemma nucler increased, with
the progressing atrophy there 1s n mncrease of the interstitial tissue and a de-
position of fat Later when the f1t becomes absorbed, the muscular atrophy
becomes more noticeable Changes are 2lso noted 1n the blood vessels, the
walls of which are thichened In the central nervous system, so far as the
anterior horn 1s concerned, changes are secondary, i contrast to the situa-
tion 1n muscular 1trophies

A THLC SYMPTOMS

Usually the muscles of the trunk are involved first, and the extrermities next
The gait 1s unsteady and ataxic, and the patient becomes unable to rise to a
standing position To do so he therefore adopts the peculiar expediency of
chmbing up on his thighs

Laboratory tests show an increase of creatine and a decrease of creatimne
excretion 1n the urine due to the inability to burn up the creatine to 1ts end
products This lowered creatimne excretion was first noted by Spriggs,® who
observed 1t 1n pseudohvpertrophtc muscular dystrophy as well as 1n myotoma
congenitally and myasthenia gravis

Different types of primary myopathies or dystrophes are the following
1 The common juvemle or Erd’s type has a famihal tendency It starts in
youth or 1n middle age and nvolves the shoulder girdle and upper arm, and
1s progressive The muscles show no
reaction of degeneration, and there
is an Increase 1n the creatme output
(Fig 159)

2 The pseudohypertrophic type of
muscular dystrophy of Duchenne,
also of unknown origin, occurs famil
ally, 1t begins about the fifth or
sixth year and 1s characterized by
difficulty 1n the gait, by the pecular
nising mechamism already described
and particularly by the very marhed
hypertrophy of the muscles of the
calf (Fig 160 and 161) Biopsy
shows the muscle fibers to be lacking
transverse striation, the fibers are
separated by young connective and
adipose tissue There 15 hyalne de

Fic 160 Progressive muscular d;
o Jystroph; D
generation of the sarcoplasm, and the chenne s pseudohypertrophic tvpe Ca:e }l’( B ¢
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Fic 161 Progres ive muscular dystrophy Duchennes hypertrophic type
a) Cases of brothers R W E W and R W b) Histologieal picture of
muscle bopsy from right gastrocnemius Case R W (male) #38 19077
seven years Muscle fibers of different size with no transverse striation The
mu.cle fibers are separated by young connecttve and adipose tissue sarco
pasm shows hyaline degeneration Sarcolemma cells are atrophic and
scanty 1n number
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sircolemma cells are rather atrophic and
scant in number

3 The fasctoscapulohumeral type of Lan
donzy Degerme This type also occurs famul
1lly and begns n infancy It involves par-
tcularly the fasainl and shoulder girdle mus
cles Tt 1s progressive, but the muscles show
no reaction of degenerition (Iigs 162, 163,
164, 165, 166)

4 Other less common types are the Ley
den Moebms type mvolving principally the
pelvic muscles, and the distal type of
Towers Spiller, m which the atrophy v olves
prnaipally the muscles of hands and feet
This condition 15 distingmshed from the
progressive muscular atrophy, because the
muscles do not show any reaction of degen
eration

Fic 16 Progressive muscular dystrophy Landouzy
Dejerine type Cae R A

B THE TREATMENT OF PROGRLESSIVE
MUSCULAR DYSTROPHIES

The treatment of this condition has been emnently unsatisfactory so far
There does not seem to be any way of halting the progress of the disease
Two remedies which have been advocated rather lately are vitamins B and E
Vitamm B 1n a synthetic compound was first advocated by Spies, Bean and
Ashe * who noticed an 1ncrease in muscle strength i patients after admnstra-
tion of this vitamin Antopol and Schotland® reported some success in cases
of pseudohypertrophic muscular dystrophy

Vitamin E 15 contained 1n wheat germ o1l It was first suggested for pro
gressive muscular dystrophy by H Blumberg? It 15 given n capsule form
three times daily, each capsule contamning three mmims of the o1, for a total
of mmne mimms per day, or the o1l 1s adnumstered in milk, and yeast tablets
are added to the diet Cases treated successfully are reported by Stone ©

II THE PROGRESSIVE MUSCULAR ATROPHIES

In contrast to the progressive muscular dystrophies, the atrophies are of
central origin and mvolve the spine or the medulla oblongata The pathological
changes mnvolve particularly the anterior horn cells, with changes of degenera
tion similar to those seen 1n anterior poliomyelitis, that 1s, vacuolization, satel-
litosis, and neuronophagia The symptoms develop insidiously and slowly,
wvolving particularly the small muscles of the hand The characteristic sngr;
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Fic 163 Progressve muscular dystrophy Landouzy Degerine type
Case ] M

1s the twitching, increasing weakness, and the disappearance of reflexes In
contrast to the dystrophies, there 1s a reaction of degeneration Several types

can be distingushed

A CLINICAL TYPES
1 The spmal muscular atrophy of Duchenne-Aran 1s a famihial disease, and
1s due to degeneration of the anterior horn and the anterior horn root It
progresses slowly, and characterstically involves the mtrinsic muscles of the

Fic 164 Progressive muscular dystrophy
Landouzy Dejenine type Case R S

hand, particularly the opponens and
the interosse1 It 1s a condition arising
n mfancy The mvolvement of the
mterosser and intrmsic muscles of
the hand, leads to a symmetrical
clawhand deformity There 15 reac
tion of degeneration (Fig 167)

2 Charcot Marie Tooth type This
1s a type of progressive muscular
atrophy with a famihal and hered:
tary tendency, and appears mn the
fourth or fifth year, 1t 1s character
1zed by weakness of the peroneals
and quadriceps Its progress 1s slow,
and 1t shows absence of reflexes The
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Fic 165 Drogre sne muscular dvstrophy Landouzy Dejerine type
Famly R § € S and\ §

Fic 166 Progressne muscular dystrophy Landouzv Dejerine type
Also thenar atrophy Case V §

pathology 15 degeneration of the Goll’s tract, and peripheral nerves, with fatty
degeneration of the muscles (Fig 168)

3 The familial progressive muscular atrophy of Werdmg-Hoffman 15 a type
with famihal occurrence, and appears 1n the first year, 1t mvolves particularly
the trunk muscles It progresses rapidly and usually ends in death ‘There 1s
tremor and reaction of degeneration The pathological basis 1s degeneration
of the anterior horn
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4 The Friedrewck’s atavia was first described by Friedreich, 1n 1863 This
1s a strongly hereditary form which occurs usually n juvenile ages, from 12
to 15 years, 1t 1s characterized by progression and ataxia There 15 a positive
Babimshy, and the tendon reflexes are dimimished The charactenistic signs are
the cavus deformuty, mvolvement of the speech, and nystagmus The patho
logical basis 1s degeneration of the posterior column, the posterior roots, the
gangha, and the column of Clarke, and degeneration of the muscle fibers

5 The congental myotoma of Thompson 1s a strongly hereditary disease

Fic 167 Progressnve muscular atrophy, Duchenne Aran type Atrophy of
thenar and intnnsic muscles Cae D B (female}, #A 6577 2 years July
1971 At the age of mne months patient was unable to hold up her head
and was extremely undernourished at one and one half years her legs
were still weak and underdeveloped She had hyperextended knees and
flabby musculature atrophy of the trunk and shrinkage of muscles of the
hand There was weakness of the seventh cramal nerve with imability to
raise the head and weakness of the arms and legs

appearing m early childhood There 1s no degeneration of the muscle fibers
The latter show a strong ngdity and nvoluntary mhibition of motion The
faradic and galvanic irritabihity 1s increased The condition has the aspect of
spastic paralysis, with strongly increased muscle tone

6 The amyotonta of Oppenkerm 15, 1n contrast to the congenital myotonia of
Thompson, a disease characterized by flaccid arms and legs, and particularly
atrophy of the intrinsic muscles It 15 acute and progressive The electric
imitability 1s defimtely decreased, as are the reflexes The pathological basis
1s atrophy of the anterior horn associated with atrophy of the peripheral
muscles

Several types of spinal cord lesions must be distinguished from progressive
muscular atrophy There 1s first the chronic anterior poliomyelitss which de
velops more rapidly, and in which paresis antedates the muscle wasting

The amytrophic lateral sclerosis often considered a vanant of progressive



ON PRIMARY NEUROMUSCULAR DIS!I ASES 221

muscular atrophy, 1s charicterized by the sime progressive muscular atrophy,
but 1 addition there are signs of lateral tract lesions 1n the form of spasticity,
ncreased reflexes, ind positne Hoffman and Babinshy signs Syrimgomycla
may also produce sumlar findings, except that it also shows a charactenstic
disturbance 1n sensition, particularly in the thermic sense

B TREATMENT

As 1n the musculir dystrophies, no satisfactory method of treating this
disease has been found The medicinal treatment 1s entirely tentative Strych

Fic 168 Progressive muscular atrophy

Charcot Mane Tooth Type Case M F
(female) #39 15315 8 years December
1047 At age of seven years patient had
foot drop a steppage gait and atrophy
of both calves The peroneals and an

tertor tibialis showed no re ponse to
electrical stunulation fzaradic or galvan

¢ no <ensory changes Condition was
slowly progresstve hands not inyolved

\eurology concurs in diagnosis Charcot

Mane Tooth peroneal paralysis One sib

ling has sirmilar leg difficulty but }as not
been examined here

nme 1s used 1n rather large doses, of 1/30 gm daily Tonics such as elixir of
tron, quimne, and strychnine, m doses of 4 cc, or 1n the form of ferrous solu
tion given five to six drops three times a day, have been applied Their effect
15 doubtful Ample rest, avoidance of overexertion and fatigue, and proper
hygienic measures, including a high caloric diet restricted in carbohydrates,
Seem to have some effect 1 slowing down the progress of the disease
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Lecture I

ON AVITAMINOSIS

1 VITAMIN D DEFICIENCY

THE prinaipal effect of vitamin D deficiency upon the sheletal system 1s
that the bsorption of calcium which depends on the vitymin D becomes im-
paired Bone diseases caused by sufficient mtake or absorption of vitamm D
are richets, mfantile or 1te, osteomalacia, and semle osteoporosss The latter
will be discussed with the senile diseases of bone

A RICKLTS

Ammal fats and especiilly cod hver oif have been found to be a rich source
of vitamin D It 15 lihewrse known that the ultraviolet rays of the sun trans
form the cholesterol of the body fat nto a substance called ergosterol, which
15 capable of causing vitammn D to be absorbed mto the body The normal
sources of calcum are many vegetable foods and notably mik and mulk
products

The essential role calcium plays in the metabolism of bone needs hardly to
be emphasized Bone contams 98 per cent of the calcium of the body and 65
per cent of the body phosphorus (Arazoza') The calcium 1n excess of what 1s
absorbed 15 ehminated 1n the feces, and a smaller qualtity in the urine The
tendency of the blood to mamtaim its calcium level causes 1t to draw on the
calcium storage of the bones whenever the blood level becomes low due to
msufficient absorption

The calcium phosphates are relatively msoluble 1n alkaline, but soluble
acid solution, this solubility necessary for their absorption 1s mediated through
vitamun D Since this vitamin 1s soluble 1n fat, which 1s the vehicle carrying 1t,
1t follows that the function of the pancreatic and hepatic secretions 1s necessary
for absorption of the fat contamning the vitanun Thus, a lack of caloum m the
bone may be due to a lack of mgested caleium, or of vitamin D, or to the
mability of the ntestines to absorb fat because of pancreatic or hepatic
deﬁclency The immediate effect of vitammn D defictency 1s prevention of the
calcium absorption tor the deposition mn bone as caleium phosphate Rickets
18 essentially a deficiency of vitamin D, and can be largely prevented by m
gestion of fats rich m vitamins A and D Another effect of this deficiency 1s the
madequate ability of the mgested calcium to form soluble calcium phosphates
which can diffuse from the blood through the cell membranes Subsequent

Ergcxtpuauon of the soluble calcum from the blood into the ntercellular
Ubstance of cartilage and osteoid tissue occurs unde
e r the proper alkaline

225
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In normal children the calctum phosphorus product mn the blood 1s about
50 mg per cent If this product goes below 30 mg per cent, 1t 1s considered
to indicate active richets That the absorption 15 decrensed n nichets 1s shown
by the large quantities of calcium and phosphorus found in the feces, while only
smaller quantities are excreted 1n the urine

1 The pathology

The outstanding feature 1s the disturbance of the enchondral ossification
There 15 great irregulinity and wideming of the epiphyses (g 169) The
cartilage cells accumulate but fail to differentiate The cartilnge columns are
not broken up, 1s normally, and ossification 1s retarded Wherever bone 1s
formed, 1t 15 osteord because of the absence or scarcity of available calcium
Large islands of cartilage remain undifferentiated 1n the metaphysis, surrounded
by osteord bone lamellae (Fig 170) The microscopic picture shows irregu-
lanty of the epiphyseal plate with fibrosis of the marrow The ossification
proceeds 1 a very regular manner (Fig 171), and due to this irregulanty
the epiphyseal plate remuns widened (Fig 172)

Charactenstic deformations of the bone develop They consist 1n bowing
of the long bones with such deformities as tibia vara or valga (Fig 173), and
result from the irregularties 1n epiphysenl growth (Mg 174)

The x ray shows the widened epiphyseal line with 1rregular contours, enlarged
epiphyses, and general atrophy of the bone The principal trabecular lines

e OO . 2 7 ¢ # Al Y e I

Fio
170 Rickets of upper femur with cova vara and islands of cartilage i metaphysis and neck
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Fic 160 Healing nickets a) Upper humerus b) Microphotograph showing anarchic arrangement of

cartitaginous cell columns 1rregular caletication and ossification  Fibrosis of the marrow increased

blood supply
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Fic 1,> Rickets widemng of epiphvseal plate
tlands of cartidage wn the metaphven

e 13 Raclutic coxa vara

stand out prommently, and there re charactenistic white, horizontal hines near
the epiphysis which demonstrate seasonal fluctuation in ossificatton (Fig 175)

2 The clnical pathology

Richets 15 a generalized disease, and therefore mnvolves all systems of the
body, particularly the sheletal system and the gastromtestinal tract In
early rickets the head shows enlargement and mcomplete ossification of the
membranous preformed bone of the skull, leaving large areas of fibrous,

Fic 143 Rickets m adult rregulanties of
epiphyseal growth

faa e
Fie 1/5 X ray showing wide epiphyseal spaces
with white lines i1n metaphysis representing sea
sonal fluctuations Case P §
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Rt

Fic 171 Ruckets of lower femur a) Microph h showing lanty of the epiphyseal plate
and fibrosis b) Ossification proceeding in wrregular manner
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(Tig 180) In these pattents vitimin D s very slow
in controlling the rickets, improvement 1s obtuned
by using large doses duly over an extended per od
of time “Lhe blood calctum 1s normal, but the phos
phorus 1s dimimished, blood phosphatase, blood non
protemn mtrogen, wnd the urmary output of caloum
are normnl

In the so called Tonr Nancom svndrome of rickets
there 15 also normal blood ealctum and diminished
blood phosphorus, but the phosphatase 1s increased,
and the condition 1s 1ssociated with polyuria, albu
minuria, and glycosuria, though there 15 no increase
n the blood sugir The process usually starts dur
ing the first two vears of Life, with retarded develop
ment, loss of appetite, ind signs of richets The con
tinuous ehmination of phosphorus often leads to

F
Fic 1,9 Rachitic coxa vara genu valgum and anlle valgus
CaeJ J

A ]
hypophosphatermia and acidosis A strong alkalizing diet supported by the ad
mumistration of sodium bicarbonate and lactate 15 being used, though the effect
1s doubtful Some authors claim results from vitammn D i high doses of 50,000
USP units daily Or the whole, however, the prognosis 1s poor

Fic 180 Re istant nickets Case R Y (female) #38 19,01 two and one
half years June 1938 a) Case of resistant rickets sull showing ev-dence of
rachitic activity after seven vears of therapy b) In spite of this operative
correction of a marked hilateral genu varum (femoral and tihial) was suc-
cessful and well mantaned though no specal precautton was taken
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Ftc 1,6 Rachitic pectus mfundibulatum Fic 177 Ruckets protrud
Case L E g abdomen and depres ed

thorax Case C D

nonossified tissue (craniotabes) The frontal bone 1s protruberant The nose
shows a saddle hke deformity, and there 1s the characteristic malformation of
the teeth The chest and thorax become deformed by the depression of the
sternum (pectus mfundibulatum, Fig 176), the nbs are slanting, and the
abdomen 1s protruberant (Fig 177) The charactenstic rachitic deformuty of

Fic 178 Rachitic scoliosis
Cace J A

the spinal column 1s the lower dorsal or dorsolumbar
scoliosis (Fig 178) which, according to Farkas, de
velops from a lumbar hyphosis

The upper extrenmuties present deformities in shape
of enlarged wrst, and bowing of the long bones,
especally the humerus, radius, and ulna The com
mon deformities of the lower extremities are co a
vara of the upper end of the femur, bowing of femur
and tibia, valgity and vanty of the hnee, and rachitic
flatfoot and ankle valgus (Fig 179) The peluts
shows increased inclination, and the characteristic
features of the rachitic pelvis, 1t 15 either typically
flat or umformuly constricted The flatness 1s ac
centuated by the ventral projection of the sacrum,
which often gives the pelvic inlet a kidney or clover
leaf shape, especially 1f associated with a protrusion
of the acetabulum

The term resistant rickets 1s applied to cases
which do not respond easily to antirachitic treatment
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Fic 18” Rachitic bowlegs con ervative treatment
a) Before b) After

Sy
Fic 183 Rachiic bowlegs osteotomy
Cae A K

these, 69 2 per cent were fully corrected Of the 21 patients treated by braces
alone, 512 per cent were fully corrected Of the 17 cases treated by braces
and shoe correction, 94 1 per cent had complete correction Thus, out of the
51 patients treated conservatively, 38 were fully corrected, six were improved,
and seven failed Full correction was obtamned n 74 5 per cent
2) Treatment of rachutic genu varum (G D Purvis®) In our clime 179
cases were treated between 1937 and 1946 The treatment consisted in braces
alone, with excellent results 1n 43 per cent, and good results in 48 per cent Of
the cases treated by osteoclasis, 46 per cent were excellent, and 36 per cent
were good results The cases treated by osteotomy showed 33 per cent excellent,
and 17 per cent good results
3) Treatment of rachitic scoliosis (F J Krueger®) Of 20 cases treated,
16 had conservative treatment by scoliosis evercises, or exercises in combinatton
with cast or brace, or cast only The results i these 16 cases showed four
cases with fair results, seven cases with poor results, and five cases with no
change observed Of the four cases which were fused, there were one good,
one fatr and two poor results
4) Treatment of chest deformities (F J Krueger®) Of 26 cases of chest
deformities, 10 boys or 38 8 per cent had a pigeon chest, seven boys or 26 9
ber cent, a funnel chest, five girls or 19 2 per cent had a funnel chest, and
four girls or 14 per cent, a pigeon chest deformity The treatment consisted in
i’;ices or corsets and in breathing exercises While there was no remarhable
nge 1n the condition m any case, the treatment had a valuable effect on the
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In renal rickets the calcum de
fictency 1s associated with chronic
nephritis (Fig 181) The symptoms
are those of richets, with deformities
of the thorax and limbs The nephro
sclerosis 1s accompanied by decreased
blood calcium, and increased phos
phorus, phosphatase, and blood non
protein nitrogen A similar picture 1s
seen 1 cases of richets associated
with hydro ureter The kidneys show
hyalinization of the glomeruh with
swelling of the tubular epithelium
and fibrosis, many lymphocytes and
monocytes can be seen n the paren

F1c 181 Renal nckets Case R N (male)
#39 808> eght years July 1939 One year ago
parents noticed progre sive knock knee Nine
months ago child began complaimng of 1ntermitient
aches 1n the knees and ankles Signs of rickets noted
at eight months but very httle response to treat
ment recetved cod liver o1l and orange juice up to
age of four years Patients thorax showed Harn

chyma of the hidney

3 The treatment of rickets

The supreme factor in the treat
ment of richets 1s the admimstration
of vitamm D n connection with

sons groove and rachitic rosary a} Protruberant
abdomen knees 1n 40 degrees valgus b) X ray
showed typical rachitic changes Normal calctum

caloum Under this treatment the
blood chemustry rapidly returns to

and phosphoru: d phosph and non  normal except in cases of resistant
protein nitrogen Patient died of renal nsuffiiency  gnd renal richets Some precaution
n 1945

aganst the tovic effect of vitamin D
given in large doses 15 necessary As a rule, rachitic infants tolerate larger doses
of vitamm D than do normal infants (Wolf*') However, m case of renal in
volvement larger doses readily result 1 calcium deposition Hild* reports a case
of renal richets m which the renal involvement was probably due to congemtal
malformation of the urinary tract In this case mmmal amounts of vitamin D

previously admimistered produced widespread deposition of calcrum n the
lungs

THE TREATMENT OF SRELETAL DEFORMITIES

The local treatment consists 1n braces or casts 1n cases up to eighteen months
to two years (Fig 182) Older children two or three years of age are treated
by osteoclas's, provided the bowing 15 1n the middle of the tibia If the bowing
1s more 1n the lower portion, we prefer the osteotomy (Fig 183)

STATISTICS ON THE TREATMENT OF RACHITIC DEFORMITIES
oF THE Lower ExTrEMITIES (C I NabpEL')

1) Conservative treatment of rachitic genu valgum Of 51 cases mn
the sertes, 13 were treated for mild ankle valgus with shoe correction alone, of
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osteamnlactc pelvs 1s of the so called duck bill type, i contrast to the rachitic
pelvis which 1s fiattened 1n anteroposterios direction The principal feature of
the osteomalacic pehs 1s the defornuty of the os pubss and the os 1schu These
bones are deflected and are bent at their wethest ponts around the obturator
foramen In addition, the posterior portion of the os tin 15 curved mnward,
usually behind the sacrotliac junction Due to the pushing in of the pelvis, the
acetabulum pomnts more forward, while the floor of the sochet bulges out against
the pelvic cavity, siular to the protrusion scen in the Otto pelvis The two
horizontal rami of the os pubs are close together at the symphysis, sometimes
they may touch each other, the so called symphysel duchbill deformuty

Fi1c 186 Osteomalatic pelvis

(W Putschar’) The pelvic nlet 15 heart shaped or clover-shaped, leaving a
narrow Y shaped passage It1s further narrowed by the protrusion of the fourth
and fifth lumbar vertebrae (W Putschar®) (Fig 186)

2 Cliucal signs

A clmical division of osteomalacia distinguishes 1 The osteomalacia due to
};re%:znqc:{ :;:;xz:] ;n:;lf:ic(;e?;“calcmm mtake 2 The starvation osteomalacia
ows 1diopathic steatorrhoea

“a’ll‘::vr:‘ ﬂr;‘th:yrtnptoms are pain 1n the back, flanks and grom, and difficulty 1n
e thge,e 15 sﬂe‘mum protrudes, the shoulders stoop, the trunk 1s bent forward,
aren it onee same deep transverse abdommnal crease across the costal
o deformt S;ttsh m richets Spinal motion 15 testricted, and the anteropos-
- Med\m);;o the spine reduces the height of the Ppatient, often by several
nggerated ref TY compression 15 occasionally observed, mamfested by ex-
eflexes, clonus, and tremor The general condition of the patient
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T W T 1 development of the respiratory ca
AN g M -~ paaty and the general condition of
o {;ff(g: ) ‘Qﬁ)tf“) the patient

TR f‘»»“;ff > B OSTEOMALACIA
L J ;M ‘,5'%“" 7/ Osteomalacia 15 the term given to
£ y 0 . e .,-:’1« ;f~ richets of the adult It appears at all
g ,rg‘f(,( 5%, o4l ages m puerperal, chmacteric, and
A (T o f Vﬂ«‘ %  semile forms, all are identrcal in therr
LA Wﬁ‘ 5 4.2 %5l pathological features Osteomalacia
:n-” 2 ? %’" {15 a disease of vitammn D deficiency,
N /v.‘ L \"; with resulting lack of calcium ab

,\l/y

L
AN !

i sorption and deposition in the bone
{ ~F l#“#*"'] The pathogenesis of osteomalacia 1s
’J"L“' . still uncertamn 1n spite of extensive
mvestigations, especially in the field
of ovarian hormones Hypertrophy
of the parathyrord was found by Erdheim and Schmorl 1n osteomalactc patients,
but whether hyperplasia 15 the cause of the osteomalacia or 1s merely the effect

of a disturbed calcium metabelism 1s still undecided

Fic 184 Osteomalacia fibrosis of marrow
osteoid bone

1 The pathology

Inasmuch as the enchondral ossification of the long bones 1s completed in the
adult, the deficiency affects only the
endosteal ossification The principal
feature 1s that the bone absorption
proceeds at the normal rate, but the
apposttion of new bone produces only
osteoid tissue around the normal old
bone trabeculae The histological pic
ture shows fibrosis of the bone mar
row, and osteoid bone 1s seen lining
the bone trabeculae The wide meshed
trabecular systems and the widening
of the marrow spaces indicate an os
teoporotic factor, but the mamn fea
ture 1s the apposition of the calcium
free osteoid bone, laid down by the
osteoblasts of the fibrous marrow
(Fig 184) The bone 15 not bnttle
as in osteoporosts, but appears ex
tremely soft and phable, so that 1t
can often be cut with 1 kmfe, and
therefore 1t undergoes the most gro
tesque deformations (Fig 185) The  Fic 185 Osteomalacic deformities Case J D
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osteomlacic pelvis 1s of the so ealled duck bill type, in contrast to the rachitic
pelvis which 1s flattened 1 anteroposterior direction The principal feature of
the ostecomalacic pelvis 1s the deformity of the os pubis and the os 1schn These
bones are deflected 1nd are bent at their weakest points around the obturitor
foramen In addition, the posterior portion of the os 1ln 1s curved inward,
usually behind the sacrothac junction Due to the pushing 1n of the pelvis, the
acetabulum points more forw ard, while the floor of the sochet bulges out against
the pelvic cavity, ssmilr to the protrusion seen in the Otto pelvis The two
honzontal rami of the os pubns are close together 1t the symphysis, sometimes
they may touch eich other, the so called symphyseal duckbill deformuty

Fic 186 Osteomalacic pelvis

(W Putschar®) The pelvic inlet 15 heart-shaped or clover shaped, leaving a
narrow Y shaped passage It 1s further narrowed by the protrusion of the fourth
and fifth lumbar vertebrae (W Putschar®) (Fig 186)

2 Cimical signs

A chimcal dwision of osteomalacia distinguishes 1 The osteomalacia due to
bregnancy with an imsufficient calcium intake 2 The starvation osteomalacia
3 The osteomalacia which follows wdiapathic steatorrhoea

The first symptoms are pain 1 the back, flanks and gromn, and difficulty n
walking The sternum protrudes, the shoulders stoop, the trunk 1s bent forward,
::1:’ there 15 the same deep transverse abdomnal crease across the costal
o Og:r:iz}rlat one sees 1n nichets Spinal motion 15 restrcted, and the anteropos
nchee \tl)r:]nl;y of the spine reduces the height of the patient, often by several
— edullary compression 15 occasionally observed mamifested by ex-

geerated reflexes, clonus, and tremor The general condition of the patient
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Fic 187 O teomalacia Case M T a) Before
b) After treatment

3 The treatment

reflects the seventy of the disease
There 1s weakness, emaciation, con
stipation, urmary difficulty, and cal
culosts, besides, the patients are very
susceptible to infection of the res
piratory system

The clmcal, laboratory, and roent
genologic findings are typrcal in all
types There 15 normal calcium, di
mmshed phosphorus, and mcreased
phosphatase in the blood Inadequate
fat absorption 1s mantfested 1 some
cases of osteomalacia by steator
rhoea In the case described by Mi
yahawa and Stearns' the patient
showed a persistent elevation of the
fecal fat, and the history mdicated
that the steatorrhoea had been pres
ent for more than ten years and may
have been a major factor mn the de
velopment of the osteomalacia Here
the treatment required not only the
admumstration of vitamin D 1n the
form of cod Iiver o1, but also bile
salts and pancreatin, and a diet nch
m caleium and phosphorus (Fig
187)

Although the steatorrhoea may be
symptomless and may not be associ
ated at once with severe osteomala
c1a, yet a deficiency of fat absorption
contmued for years 1s very hhely to
lead ultimately to severe osteoma
lacia

The treatment consists essentially in a high calcium diet and vitammn D m
the form of cod hver o1l or viosterol The absorption of calcium requires, besides
the vitamin D, sufficient gastric acidity and adequate hepatic and pancreatic
function to take care of the absorption of fat containing the vitamin Therefore,
any deficiency 1n fat digestion requires the admmistration of hile salts and
pancreatin Furthermore, 1n semle osteomalacia follicular hormones should
be added, such as progesterone and esterone Calcium salts and parathormone
are dicated n cases of osteomalacia complicated with tetany, where the
calcium content of the blood 1s low Back pain requires immobilization n a
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corset or brice Deformities of the imbs are treated according to general

orthopedic princsples (11g 187)

11 VITAMIN C DEFICIENCY

Cevitamic acid 1s essential for the ntegrity of the blood vessel walls Vitamin
C 15 also of importance i the healing of wounds, and especially in bone repair

It has 1 role 1n the transformation of
the connective tissue into precillus in
fractures Lach of vitanun C cruses
an arrest of the connective tissue il

lus and may be one reason for
pseudarthrosis (Roche and Martin

Poggn™)

The most outstanding example of
vitamin C deficiency 1s scorbutus or
scurvy In this disease the mtegnty
of the blood vessels 1s impaired due
to lesions of the endothehal cells or
their cement substance Besides the
circulatory system, other tissues are
mvolved Absence of vitimmn C will
cause caries of the teeth, mflamma-
tion of the gums, and nclination to
hemorrhage, as well as changes 1n the
penipheral nervous system, mam
fested by patchy anesthesias and
disturbance of reflexes

The x ray picture shows the char
actenistic broadening and irregulanty
of the epiphyseal lines The end of
the metaphysis facing the plate ap
pears drawn out and cupped Since
the activity of the osteoblasts and
chondroblasts 1s suppressed, erther
partly or completely, the calaified
cattilage zone shows the character
1stic lattice work mdicating irregular
calcification The subperiosteal hem-
orthage casts a famnt shadow starting
at the lower end of the long bones
but gradually extending over the en
tire length of the shaft (Fig 188)
Sometimes oval and defimite circum
seribed areas of rarefaction can be
Seen 1n the epiphyseal centers of oss1

Fic 188 (Left) Scurvy ubpentosteal hemorrhage
Case P § (female), #46676 10 months July 30
1931 Patient was well untal July 1 1941 when
she Depan crying a great deal Had a muld cold with
fever of 101 degrees which perst ted to the present
time Developed weakness of lower extremities and
tenderness on July 19 Right lower extremity
showed marked diffuse swelling over lower end of
nght ferur and knee tenderness on palpation
\ ray reveals subperiosteal hemorrhage lower end
of femur Treatment consisted 1n posterior molded
splint for nght lower adequate diet and vitamwmn
C End result March 1942 physical examnation
negative no complaints

Fic 189 (Right) Scurvy Case A G (male)
#40 8587 10 months Apnl, 1941 Full term baby
twin fed on bottle and given ctod hver ol since
age of four months Pamful sweling about the
ankles for three and one half months weight loss
dunng last one and one half months Chid was
malnounshed and dehydrated and cried when jomnts
were mampulated Prominent frontal bones tongue
<howed small hemorrhagic areas under the mucosa

hemorrhage under the gums at base of teeth

beading at costochondral junction Tenderness on
palpation of extremities knees were swollen arm
band test positive for capillary fraglity Vitamm
C determination 075 mg per cent calaum 9 3 mg

per cent  phasphorus 4.4 mg per cent phosphatase
5 6 Bodansky umits Bleeding time 234 minutes co

coagulation time 3 mnutes Wasserman nega

tive X ray shows active scurvy Treated with vita

min C 100 mg dally two small blood tran fu

sions End result much improved weight gain
and loss of tenderness
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b) After treatment

3 The treatment

reflects the severity of the disease
There 15 weakness, emactation, con
stipation, urinary difficulty, and cal
culosis, bestdes, the patients are very
susceptible to infectton of the res
prratory system

The clincal, laboratory, and roent
genologic findings are typical m all
types There 1s normal calcium, di
mimshed phosphorus, and increased
phosphatase tn the blood Inadequate
fat absorption 1s mamfested m some
cases of osteomalacia by steator
rhoea In the case described by M1
yakawa and Stearns” the patient
showed a persistent elevation of the
fecal fat, and the history ndicated
that the steatorrhoea had been pres
ent for more than ten years and may
have been a major factor in the de
velopment of the osteomalacia Here
the treatment required not only the
adminstration of vitamin D n the
form of cod liver o1l, but also bile
salts and pancreatm, and a diet nch
i caloum and phosphorus (Fig
187)

Although the steatorrhoea may be
symptomless and may not be assoct
ated at once with severe osteomala
cia, vet a deficiency of fat absorption
continued for years 1s very hikely to
lead ultimately to severe osteoma
lacia

The treatment consists essentially m a high calcium diet and vitamin D 1n
the form of cod hiver o1l or viosterol The absorption of calcium requires, besides
the vitamm D, suffictent gastric acidity and adequate hepatic and pancreatic
function to take care of the absorption of fat containing the vitamin Therefore,
any deficiency 1 fat digestion requires the admimistration of bile salts and
pancreatin  Furthermore, mn semle osteomalacia follicular hormones should
be added, such as progesterone and esterone Calcium salts and parathormone
are ndicated 1n cases of osteomalacia complicated with tetany, where the
calcum content of the blood 1s low Back pamn requires immobilization 1n a



Lecture IX
ON SENILE DISEASES OF THE BONE

,I;{ERE are only a few pathological bene conditions peculiar to senility
On the other hand, the natural somatic changes which occur 1n old age are of
vital influence upon the course and outlook of any discase of the sheletal sys-
tem Sheletal tuberculosis, for nstance, runs a much more severe course In the
aged than 1n the young and middle aged, and the same applies to other mflam-
matory conditions, to traumatic disorders, to circulatory disturbarnces, or the
deficiency diseases which involve the sheleton The two conditions which best
represent the bone pathology of advanced age are the osteoporosis and the ostitis
deformans or Paget disease

I OSTEOPOROSIS

It 1s difficult to draw the hine between senile diseases of bone and changes
due to physiological involution The outstanding feature of semule bone 1s
osteoporosis It 1s the result of a retardation of the natural anabolic process

F1c 190 Sentle osteoporosis Cae E C
(female) #43 7,08 73 years March
1943 Case of enie osteoporosis follow

ing diarrhea with increased fat 1n stools

after heavy hifting had {ractures of tenth
and eleventl darsal vertebrae and sixth
eighth and minth nbs on left Treatment
consisted in livh calaum and wvitamin
diet bile salts and support of spne re

sulting tn reltef

There 15 a lack of bone apposition, while bone absarption goes on at a normal
rate

Several factors favor serule atrophy of bone W Muller® observed 1n higher
degrees of arteriosclerosss changes i the bone which he called fractional
necrosts Although the muscles and other soft tissues are well preserved, and
the bone marrow 1tself remamns alive, areas are found n the mterior o’f the
bone which show disappearance of bone cells, empty lacunae, and necrotic
bone tissue The bone structure 1s very sensitive to circulatory éeﬁclen and
areas of aseptic necrosis may occur at ali ages, but the precarious cu—cq]ht ,
supply 1n elder people with artertosclerosis explans why those small ecrote
foct occur so frequently either spontaneously or following traumatxsmnecmm

239
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fication (Blitz ) The earliest x ray changes are a ground glass type of
demuneralization of the bone structure and a signet ring appearance of the
epiphysis (Evans®) (Fig 189) A submetaphyseal notch 1s seen m a Jarge
percentage of cases and, according to Evans,® epiphyseal displacement occurs
m 19 per cent

Diagnosis Qutstanding signs are general malnutnition, bleeding gums, decay
of teeth, pawnful swelling of the long bones due to periosteal hemorrhage,
swelling of the large joimnts, and contractures The patient seems unable to
move the hmbs, a so called pseudoparalysis which 1s due to njury of the
epiphyseal plates In early or mn subacute cases the method of determming
scurvy 1s the fasting plasma determimnation of ascorbic acid

The treatment consists m giving vitamin C medicinally, and 1n a diet of
fresh vegetables and citrus fruit contamng a substantial amount of cevitanuc
acd Recovery 1s usually prompt and complete under this regune (Figs 188
and 189)
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Lecture 1T
ON SENILE DISLASES OF THE BONL

’I;{ERE are only a few pthological bone conditions peculiar to senthty

On the other hand, the natural somatic changes which occur 1 old age are of
vital tnfluence upon the course wnd outlook of any discase of the sheletal svs-
tem Skeletal tuberculosis, for instance, runs a much more sesere course i the
aged than 1n the young and ruddle aged, and the same apples to other inflam-
matory conditions, to traumatic disorders, to circulatory disturbances, or the
deficiency diseases which muolve the sheleton The two conditions which best
represent the bone pathology of advanced age are the osteoporosis and the ostitis
deformans or Paget disease

1 OSTEOPOROSIS

It 15 difficult to draw the line between semle diseases of bone and changes
due to physiological involution The outstanding feature of semie bone 1s
osteaporasts It 1s the result of a retardation of the natural anabolic process

Fic 190 Senue osteoporosis Ca.e E C
{female) 343 7,98 73 years March
1933 Case of <enile osteoporo 5 follow

ing diarrhea with increased fat 1n stools

after heavy hfting had fractures of tenth
and eleventh dorsal vertebrac and sixth
eizhth and ninth nibs on left Treatment
consisted mr high calaum and srtaetn
diet bile .alts and support of pne re
ulung m relief

;I:tlem 15 a lack of bone apposition, while bone absorption goes on at a normal
e

. Several factors favor semile atrophy of bone W “Muller® observed 1n higher
n:f;z;s 0}; ' &rtenu:clemn: changes n the bone which he called fractional
the bO:E ! ough the muscles and other soft tissues are well preserved, and
bore l:}'low l(llself remains alive, areas are found in the mterior of the
bone e T}:):b 1sappearance of bone cells, empty lacunae, and necrotic
areas of acepe none structure 1s very sensitive to circulatory defictency, and
supply 15 older :;r;ms may occur at all ages, but the precarious circulatory
P ; people with arteriosclerosis explains why those small necrotic

ccur 5o frequently erther spontaneously or following traumatism
239
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fication (Blitz ) The ewrlest x-ray changes are a ground glass type of
demuneralization of the bone structure and a signet ring appearance of the
epiphysts (Evans®) (Fig 189) A submetaphyseal notch is seen m a large
percentage of cases and, according to Evans,” epiphyseal displacement occurs
in 19 per cent

Diagnosts Qutstanding signs are general malnutntion, bleeding gums, decay
of teeth, pamnful swelling of the long bones due to periosteal hemorrhage,
swelling of the large jomnts, and contractures The patient seems unable to
move the lmbs, a so called pseudoparalysts which 15 due to wyury of the
epiphyseal plates In early or m subacute cases the method of determiming
scurvy 18 the fasting plasma determination of ascorbic acrd

The treatment consists m giving vitamin C medicinally, and mn a diet of
fresh vegetables and citrus frint contamng a substantial amount of cevitamic
acid Recoverv 1> usually prompt and complete under this regime (Figs 188
and 189)
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Fic 191 Osteoporosis Note atrophy of trabeculae

physiological hmits the atrophy does not terfere wth the normal function
and reaction of bone The bone shows the same ability to form spurs and
bridges 1n reaction to static stresses, and the same general tendency to heal
when fractured

As the atrophy assumes pathological proportions
under the effect of endocrine, vasomotor, or meta
bolic disturbances, the bone becomes more bnttle
and fragile, and more susceptible to fracture and
subsequent deformity In the spmal column deformi-
ties occur under the mfluence of body weight, and
are enhanced further by degenerative changes mn the
mtervertebral discs The pressure resistance 15 low,
and there 1s a great tendency to compression frac
tures of the vertebral bodies (Fig 192)

B THE CLINICAL DIAGNOSIS

The male sex prevails, the ratiobemng 4 1 (Black ) g 102 0 teoporosis of spine
The spime 1s markedly hyphotic m the dorsal sec- compression fractures Case
tion, and spinal movement 1s restricted The head s LM
thrust forward, the thorax 1s flattened anteroposteriorly, the sternum 1s de-
pressed at 1ts base and there 15 a transverse abdommnal crease (Fig 193)
The patients complain of weakness, fatigue, and often of radiating pain The
x ray shows the vertebral contours to be famnt but unbroken Spurring of the
edges of the deformed vertebrae, indicating reactive arthritic changes, can
be noted The cortex of the long bones 15 greatly reduced 1n thichness ’As a
result of the penetration of the disc mnto the vertebral bodes, the latter assume
a peculiar, fishtail shape (Fig 194) Though the bones are laching 1n calcium,
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Defective elimentation and manition of older people 15 apt to lead to loss of
calcium and phosphorus and, smce their excretion in the wrine remains normal,
the sheletal svstem becomes depleted Increased ingestion of calawm salts
only leads to increased excretion The low gastric acidity and the hepatic and
pancreatic msuficiency, frequently seen n the old, favors decalatication of the
sheleton because of the resulting mabrihty to absorb fats and, consequently, to
absorb vitamin D, which 15 essential for the utilization of ingested calcum
(Thg 190) Achlorhydra 1s a physiological mvolution, with a decline in the
audity after the age of forty to 30 35 units, the proteolyti. enzymes are
bhewise diminished These patients suffer from lach of appetite, gastntis, and
constipation and impaction

The vitamn content of the body 18 naturally low m old age The ascorbic anid
falls to 02 0 3 mg per cent, as compared to 0 7-1 25 mg per cent normal Vita
mun C 1s dimimshed 10 the blood serum, while ipords and protems are mereased
There 1s also a decrease of vitamins A and D

The ptyalin m the sahva 1s decreased, and there ss mcomplete digestion of
carbohydrates, though to seme estent the pancreatic amylase compensates for
the deficiency of ptyalin amylase

Thyrowd dysfunction 15 observed i osteoporosss, but 1s of more sigmficance
m semle osteomatacia Sumdlarly, parathyrod dysfunction due to simple sentle
changes i the parathyroid gland has been reported mn some cases of semle
osteoporosis But 1t 15 only 1n true parathyroid disease, in ostitis fibrosa
generalizata, where there 15 4 excess of blood calcium and phosphatase to
gether with a decrease of phospharus, that the effect of hyperfunction of a
parathyroid adenoma has been defimtely estabhshed Some see an mdication
of hypaphyseal dysfunction m the fact that osteoporosis may be accompanied
by hypertension ind obesity

Stce all vitamns are necessary for the functiomng of the endocrine glands,
the lach of any vitamun leads to glandular dysfunction All three factors,
namely, wsufficiency of the glandular apparatus, lack of vitanuns, and gastro
mtestinal dysfunction, seem so ntricately linked together that 1t 15 impossible
to establish the cham of cause nd effect

A PATHOLOGY

Semile osteoporosis was described as a climeal entity by Charcot (1863)
It 15 an eccentric atrophy, with coarseness of the internal architecture of the
bone The haversian canals are widened The statically smportant trabeiulae
(eg, the vertical lamellae 1 the vertebrae) are less affected than are the
secondary trabecular systems Smce the porosis 15 due to lack of apposition
only, the lacunar absorption 15 not increased, and the outhnes of the marrow
spaces remain smooth (Fig 191) Aswde from the long bones and the spine,
the atrophy appears i the maxillary bones and the shull In the simple semle
osteoporasts there 15 no decalafication or production of noncalufied bone,
this distinguishes 1t from both the rachitic and malauic changes i bone Within
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Local and radatmg paun 1s best controlled by support and physiotherapy
In addition to radiant heat and gentle massage, sedatives should be given
Some caution 15 necessiry Due to the arteriosclerotic changes, the increased
capillary permeabihity and the ligh blood concentration in the aged, barbitur-
ates often show 1 prolonge& effect

Semile O teopoarosis

Case BM (Female) 40 4280 ~ -

Age 53 vears Adm March 10, 1940

Patient complained of pain i the bach of about one year s duration, “h|ch~began
when she stretched herself in bed The pain became gradually worse, and the
patient has been bedfast the past several months Coughing and sneezmg cause
pamn No abnormal dietary habits Examunation showed motion of the back
marhedly hmited The xrav revealed osteoporgsis of the spine with wedging

of the vertebrae Treatment consisted in bed rest, spinal support, and a high
calctum, lgh vitamin diet -

II PAGET’S DISEASE b

Ostitss deformans or Paget’s discase me;y be classed as a disease of senes-
cence, because 1t occurs between the ages of forty and Eeventf Tt 15 about
equally divided among the sexes Schmorl** found 1t 1 2 75 per cent of the
spmes examined, and 1 4 per cent of cadavers over fifty The disease derives
its name from the classical treatise of Sir James Paget™ which ap;;eared m
1877

A THE PATHOLOGY

The principal pathological changes which Paget* mentions are the enormously
widened haversian canals which contain a homogenous, granular substance
filled with round or oval shaped cells resembling leukocytes According to
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Fic 195 Pagets duease mosaies and active new bone formation
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Frc 194 Senile osteoparosts

“—
Fic 193 Semle osteoporosis
vertebral collapse Case C C

there 1s ample evidence of calcium deposits 1n other structures There 1s
sclerosis of the aorta and other vesels, calcification of costal cartilage, and
calcium deposits 1n the digestive and urinary tracts

C THE TREATMENT

The objectives are 1) To replemsh the deficiency of calcium and phos
phorus mn the bones 2) To prevent or correct deformuties 3) To relieve mter
costal pamn

The first objective 1s attained by a well balanced diet, and by admimstration
of vitamins A diet ligh n calcium and phosphorus should be supplemented
by dicalcrum phosphate and cod liver o1l three times daily before meals Blood
transfusions are very useful i raising the general body resistance That aged
patients should be restrained n bed as hittle as possible to avoid hypostatic
poeumonia 15 obvious

To prevent deformity of the spine use 15 made of corsets or, preferably,
braces The spring back brace, used in our clinic, supports the spine and the
anterior abdommnal wall, and leaves the chest free
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come more marhed The bone becomes more sclerotic, hard, and brittle The
fatty marrow 1s repliced by fibrous marrow

Psendocysts without hning, and brown tumors 1re occasionally seen n the
coarse trabecular pattern In the polyostotic form the shull 15 almost regularly
mvolved It 1s hyperostotic, thichened, rough, and irregular, which gives 1t
the so called “mgger wool” appearance i the x-ray picture (I'g 197) On the
other hand, there are 1solated 1reas of osteoporosis (Kasabach and Gutman®),
usually starting in the region of the frontal bone, but extending into the entire
calvarium Several separate foc1 may become confluent

The x ray findimgs of ostitis deformans 1n the long bones are characteristic
At first, wrregular areas of translucency appear, which become confluent and
occupy a greater portion of the shaft The latter shows the typical bowing due
to penosteal prohiferation, not unhhe the bowing seen in lues (Fig 198) As
the bone absorption proceeds in the acute stage, the whole shaft takes on a
coarse, mashed texture while the bowing progresses When the periosteal reac
tion lags behind while the endosteal absorption proceeds, the whole shaft as
sumes a bubble like, blown up appearance (Fig 199) However, there 1s al

Fic 198 (Left)a b Paget s diseas

I bowing of the shaft
1© (Right) Paget s disease of the tibua bubble like appearance of shaft Case A F
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Fic 196 Pagets disease a) Active periosteal new bone formation b) Actne osteoclasis

newer concepts (Schmorl' ), the disease does not really begin at the bone
lamellae themselves, but 1n the bone marrow, with 2 loosening of the endosteum
followed by catabolism of the lamellae It 1s behieved (Koops®) to be a creeping
serous inflammation which m the marrow leads to fibrosis, and in the haversian
system to the formation of new bone lard down m a peculiar mosaic like pat
tern characteristic of the condition The first changes then consist n this
loosening of the endosteum, then the absorption of bone, the fibrosis of the
marrow and, finally, the new bone formation and apposition in “mosarcs”
(Fig 195) These changes represent three different stages

1 The acute stage 1s marked by pronounced hyperemia and rapid bone
absorption The marrow 1s replaced by young fibrous tissue New bone tra
beculae are formed from the perios
teum, as well as from the endosteum
Mosaic structures begin to appear
The bone becomes thicker, and the
periosteal fibrous bone becomes
mature The endosteal bone apposi
tion produces a narrowing of the
medullary spaces (Fig 196)

2 Later the osteoblastic activity
holds the balance to the earher
osteoclastic activity More and more
of the fibrous bone 1s repliced by
mature Paget bone

3 In the third or healing stage
the osteoblastic activity prepon
Fic 197 Pagets diea ¢ mvolvement of sku  derates The mosatc structures be
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come more marked The bone becomes more sclerotic, hard, and brittle The
fatty marrow 1s repliced by fibrous marrow

Pseudocysts without lining, and brown tumors are occasionnlly seen m the
coarse trabecular pattern In the polyostotic form the shull 1s almost regularly
mvolved It 1s hyperostotic, thichened, rough, and irregular, which gives 1t
the so called “mgger wool” appearance in the x ray picture (F1g 197) On the
other hand, there are 1solated areas of osteoporosis (Kasabach and Gutman®),
usually starting 1n the region of the frontal bone, but extending nto the entire
calvarium Several separate focr may become confluent

The x ray findings of ostitis deformans 1n the long bones are characteristic
At first, irregular areas of translucency appear, which become confluent and
occupy a greater portion of the shaft The latter shows the typical bowing due
to periosteal proliferation, not unlihe the bowing seen 1n lues (Tig 198) As
the bone absorption proceeds n the acute stage, the whole shaft takes on a
coarse, mashed texture while the bowing progresses When the periosteal reac-
tion lags behind while the endosteal absorption proceeds, the whole shaft as-
sumes a buhble like, blown up appearance (Fig 199) However, there 15 al

Fic 198 (Left)a b Paget s disease bowing of the shaft
Fic 199 (Right) Paget s disease of the tibia bubble like appearance of shaft Case A F
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F16 196 Pagets disea.e a) Active peniosteal new bone formation b) Active osteoclasis

newer concepts (Schmorl' ), the disease does not really begin at the bone
lamellae themselves, but in the bone marrow, with a loosemng of the endosteum
followed by catabolism of the lamellae It 1s believed (Koops®) to be a creeping
serous inflammation which in the marrow leads to fibrosis, and m the haversian
system to the formation of new bone laid down 1 a peculiar mosaic like pat
tern charactenstic of the condition The first changes then consist 1 this
loosemng of the endosteum, then the absorption of bone, the fibrosis of the
marrow and, finally, the new bone formation and apposition 1n “mosarcs”
(Fig 195) These changes represent three different stages

1 The acute stage 1s marked by pronounced hyperenia and rapid bone
absorption The marrow 1s replaced by young fibrous tissue New bone tra
beculae are formed from the pertos
teum, as well as from the endosteum
Mosaic structures begin to appear
The bone becomes thicker, and the
periosteal fibrous bone becomes
mature The endosteal bone appost
tion produces a narrowing of the
medullary spaces (Fig 196)

2 Later, the osteoblastic activity
holds the balance to the earher
osteoclastic activity More and more
of the fibrous bone 1s replaced by
mature Paget bone
. ; 3 In the third or healing stage
e et em . the osteoblastic activity prepon

Pavets disease molement of skul  derates The meosaic structures be

Fic 19
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come more marked The bone becomes more sclerotic, hard, and brittle The
fatty marrow 15 repliced by fibrous marrow

Pseudocysts without limng, and brown tumors 1re occastonally seen 1n the
coarse tribecular pattern In the polyostotic form the shull 1s almost regularly
mvolved It 1s hyperostotic, thichened, rough, and irregular, which gves 1t
the so called “migger wool” appearance in the ¥ ray picture (I'g 197) On the
other hand, there are 1solated 1reas of osteoporosts (Kasabach and Gutman®),
usually starting mn the region of the frontat bone, but extending 1nto the entire
calvanum Several separate foct may become confluent

The x ray findings of ostitis deformans in the long bones 1re characteristic
At first, wregular arens of translucency appenr, which become confiuent and
occupy a greater portion of the shaft The Iatter shows the typical bowing due
to periosteal proliferation, not unlihe the bowing seen 1n lues (Tig 198) As
the bone absorption proceeds 1n the acute stage, the whole shaft tikes on a
coarse, mashed texture while the bowing progresses When the periosteal reac-
tion lags behind while the endosteal 1bsorption proceeds, the whole shaft as-
sumes a bubble Like, blown up <ppeirance (F1g 199) However, there 1s al

Fic 198 (Left) a b Pa
get s disease b e
Fo 190 (Rizht) Pz e bowing of the shaft

et s disease of the tibia bubble like appearance of haft Case A F
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Fic 200 Pagets dusease stages of absorption and
healing Case V C

most always a sharp demarcation
from sound bone, usually in the
form of a V-shaped hne which, when
present, 1s almost pathognomomc
In the later stage, when bone appost
tion prevalls, the shadows become
more dense and homogenous (Fig
200) Involvement of the patella 1s
occasionally observed (Fig 201)
In 90 per cent of the cases of
Paget’s disease the spinal column 1s
mvolved Most commonly affected
are the muddorsal and the lumbar
spine, the cervical section remams
free In the spme a malacic or
osteoporotic phase also precedes that
of condensation In the early stages
there 1s rarefaction and coarse
trabeculation Then follows a stage
of progressive condensation and
opacity and sharpness of contours
These phases may be seen concur

Fic 201 (Left) Parets disease of the patella. Case R W (female) 2 jears Pamn and swelling
of left Lnee for one year followmng a munor trauma A large patella (225” x 27) was removed at
operation the jomt cartilaze was shizhtly decenerated Shde shoned fibrous marrow and abundant
new bone formation and many osteoclats A mo.dic structure was present 1n many areas of the bone

Fic 0 (Rught) Paret s diease of the pine “Note flattetinz Case D V L
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Fic 203 Pagets disease of the pelvis Case G M

rently n different portions of bone, and the v ray may show rarefaction as
well as condensation Under weight bearing the Paget vertebra flattens, and
this 1s followed often by reactive changes resembling those of ostecarthritis
(Fig 202)

Breus and Kohsho® first described the so called Paget pelvis It shows the
characteristic structural changes al -
ready mentioned in the long bones,
and also certain deformations remt
niscent of those seen 1n richets and
osteomalacia The lateral walls of the
pelvis are flattened, and the acetabu
lum protrudes shghtly 1nto the pelvic
cavity, causing a narrowing of the
pelvis from side to side, and a duck
bill deformation of the symphysis
(Fig 203)

A more unusual location of Paget’s
disease 15 mn the long bones of the
upper estremity Characteristic bow ~ F16 204 Pagets disease of the radws progressive
ng occuts, similar to that i the Coiormuy Phosphatase 74 8 Bodansky units % ray

showed t; 1 P:
weight bearing bones (Fig 204) biopsy Pl Cagas and was confirmed by

B THE CLINICAL COURSE

Paget’s disease occurs 1 monostotic and polyostotic forms The monostotic
type 1s the more common, 1t 15 confined to a circumscribed area 1n one bone
)

most often 1n the tibiae, the vertebrae, and the sacrum The polyostotic m
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volves a number of bones mcluding both tibiae, the vertebrae, and almost
alwavs the shull

The principal chinical signs are 1) Pamn, which 1s dull, boring, and osteo
capic, and 2) deformation of the long bones of the lower estremuty, of the
tibsa and femur, with secondary static disability of the knees If the lower spme
15 mvolved, the normal lumbar lordosis 1s effaced, and mobility 1s much
restricted Due to hypertrophic cramal changes, the size of the shull increases

The blood analyses show normal calcum, low phosphorus, and mcreased
alkaline phosphatase Ths increase often reaches 100 to 160 Bodanshy umits,
and 15 very suggestive of Paget’s disease It 1s by no means constant, however,
because 1t depends on the bone activity, and hence may disappear n stages
of quescence Besides, there are other bone condrtions, such as osteoporosts,
renal richets osteamalacia, multiple my eloma, and metastatic carcinoma, which
may show increased phosphatase 1n therr active stages

C COMPLICATIONS

1 Spontaneous fractures in Paget’s disease

Pathological fractures are rare in Paget’s disease They seem to occur both
during the ictne stage and during the healing stage Fissure fractures of the
cortex (Allen and John') may be produced by shight traumatism, and may go
on to complete transverse fractures There 15 usually absence of pam The
callus appears early (Roger and Ulm') (Fig 205), and it assumes the
histological charactenistics of Paget’s disease

2 Spinal compression m Paget’s disease

Compression myelitts 1s occastonally observed in Paget’s disease of the spine
The cause may be a direct pressure from a collapsed vertebra or some
hvpertrophic bone formation, or 1t may be a concomtant vascular lesion
which praduces sclerosis or malacia of the cord A transitory quadrniplegia and
a persistent Brown Sequard syndrome following sudden collapse of a Paget
vertebra 1s reported by Garcin m a patient with mvolvement of the cervical
spine Sunple compression paraplegia with spastic paralysis, sphmcter and
sensory disturbances, signs of spmat blachage, mncreased globulin, progressive
weakness and numbness mn both legs, atrophy, angd absence of reflexes has
been observed Cord lestons occur most frequently in the dorsal spine

3 Sarcoma m Paget’s disease

In about 10 per cent of the cases of polyostotic Paget’s disease sarcomatous
degeneration occurs It 1s clarmed that mechanical stress (Davie and Cooke')
and preceding trauma predisposes to mahgnant degeneration (Fig 206)

D THL TREATMENT

There 15 no specific treatment for Paget s disease The symptomatic treat
ment 15 drrected mamh townard the control of pain
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Fi1c 20> (Left) Pagets disease of the femur pathologic fracture Case E A

Fic 206 (Right) Pagets disease of the nght femur with sarcomatous degeneration Case C M
(male) #43 5334 47 years November 1943 Patient entered complamng of pan in nght thigh
for l2st 10 years assocuted with bowwmg of the nght femur three ta four months ago he suddenly
began having severe boring constant pan i the right thigh \ ray showed fauly far advanced
Pagets disease of the nght femur Biopsy showed Pagets disease with sarcomatous degeneratton
(mant cell or o teolytic type) Treatment consisted in stilbestrol with relief for three weeks and then
return of pain Patient died 11 months later

1 Medicnal

Todides, arsenic, and endocrine therapy are of doubtful value Lately, alumi
num acetate (aluminum acetate 34 fluid ounce, syrup 300 minims, essence of
cherry 4 minims, mel depuratum ad 4 ounces, mimmum dose 1 fluid ounce
four times daily after meals, together with 1 pint of milk daily) has been
advocated on the supposition that 1t reduces absorption of phosphorus Ac-
cording to a report of Helfet,® eight cases so treated responded with loss of
pam and fatigue, and gam i weight

2 Physiotherapy

A ray treatment gives temporary relief mn some cases It 1s worth trying
before surgical intervention 1s resorted to Ultraviolet rays have occasionally
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gnen encouraging results (Nicory ), and keat in one form or another may
afford relief

3 Surgical

Robert Jones recommended periosteal strippmg for the relief of pam
Drnlling or windowing of the bone alleviates pamn by releasmg the intra osseous
pressure, as we have observed 1n some cases, the relief, though temporary,
may last for a number of months to a year This procedure requires a great
deal of caution, because the bleeding from the bone may be profuse and
difficult to control

In spinal compression, with paraplegia or spasticity, decompression (lami
nectomy ) has been carried out with success Schwartz and Roboch™ reported
three cases, of these, one died and two recovered from the paraplegia Of fne
other cases quoted m the literature, one died and four recovered
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Lecture 111

ON DEGENERATIVE BONE DISEASES

I OSTEITIS FIBROSIS CYSTICA (LOCALISATA)

A ORIENTATION

T;—IE locahzed fibrocystic disease of bone, though not a disease of advanced
age, may be classified among the degenerative bone diseases As the hame
imphes, 1ts constant feature 1s the fibrous transformation of bone marrow This
1n itself 1s not characteristic for the disease, but 1s merely a nonspecific reaction
of the bone marrow to some htherto unknown agent We observe the same
phenomenon in the generalized osteitis fibross, or Recklinghausen’s disease,
1n which we know that 1t 15 an endocrine disturbance due to dvsfunction of the
parathyroid gland We see 1t in Paget’s disease, a condition of entirely unknown
etiology In the ostertss fibrosa of Rechhinghausen bone absorption 1s rapid and
progressive In Paget’s disease the osteolytic phase 15 followed by a period of
bone production, however 1rregular and erratic We further note fibrosis of the
marrow 1n simple osteoparosis and 1n the malacic diseases of rickets and osteo
malacia Albright’s disease, a condition associated with pathological pigmen
tation and endocrine dysfunction, 1s hikewise characterized by fibrosis of the
marrow, not to speak of the infectious diseases 1n which medullary fibrosis 1s
a common feature of nflammatory reaction

It seems strange, therefore, to set up such a common occurrence as marrow
fibrosis as the criterion for a distinct pathological entity Still, 1n osteitis fibrosa
cystica localisata, or the fibrous dysplasia as it 1s called, the fibrosis of bone
marrow 1s such a dommant feature, and other pathological phenomena seem
so secondary to it, that for lack of more precise hnowledge of 1ts pathogenesis
this condition must remam classified under the general term of degenerative
bone disease

The term polyostotic fibrous dysplasia was first suggested by Lichtenstein’®
for a disease that affects several bones with a tendency to unilaterality

B THE PATHOLOGY

The lesion 1s usually multiple, although there are many observations of
solitary lesions Albright’s disease seems to be a variant, characterized by pig
mentary shin changes and precocious puberty The lesion presents a fusiform
Symmetrical enlargement of the bone with thinning of the cortex The cancell
lous bone 1s replaced by a firm, yellowish white tissue which contamns small
cysts filled with flmd The principal component of the leston 15 connective
tissue, arranged 1 bundles within which trabeculae of newly formed bone are
found (Schlumberger *) (Fig 207) The bone 15 metaplastic and formed {rom

251



250 ORTHOPFDIC DIAGNOSIS AND INDICATIONS

gnven encouraging results (Nicory®), and kea? mn one form or another may
afford rehef

3 Surgical

Robert Jones recommended periosteal stripping for the rehief of pam
Drilling or windowing of the bone alleviates pain by releasing the intra osseous
pressure, as we have observed 1n some cases, the relief, though temporary,
may last for a number of months to a year This procedure requires a great
deal of caution, because the bleeding from the bone may be profuse and
difficult to control

In spmal compression, with paraplegia or spasticity, decompression (lami
nectomy) has been carried out with success Schwartz and Robock™ reported
three cases, of these, one died and two recovered from the paraplegia Of five
other cases quoted 1n the literature, one died and four recovered
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Lecture IIT

ON DEGENERATIVL BONE DISEASES

1 OSTEITIS FIBROSIS CYSTICA (LOCALISATA)

A ORIENTATION

T;{E Jocahzed fibrocystic disease of bone, though not a disease of advanced
age, may be classified among the degenerative bone diseases As the pame
implies, 1ts constant feature 1s the fibrous transformation of bone marrow This
1n itself 15 not charactenstic for the disease, but 1s merely a nonspecific reaction
of the bone marrow to some hitherto unknown agent We observe the same
phenomenon 1n the generalized osteitis fibrosa, or Rechlinghausen’s disease,
1n which we hnow that 1t 1s an endocrine disturbance due to dysfunction of the
parathyrord gland We see 1t n Paget’s disease, a condition of entirely unhnown
etiology In the osteitts fibrosa of Rechlinghausen bone absorption 1s rapid and
progressive In Paget’s disease the osteolytic phase 1s followed by a period of
bone production, however rrregular and erritic We further note fibrosis of the
marrow m simple osteoporosis and 1n the malacic diseases of richets and osteo-
malacla Albright’s disease, a condition associated with pathological pigmen-
tation and endocrine dysfunction, 15 hihewise characterized by fibrosis of the
marrow, not to speak of the infectious diseases in which medullary fibross 1s
2 common feature of inflammatory reaction

It seems strange, therefore, to set up such a common occurrence as marrow
fibrosis as the criterion for 2 distinct pathological entsty Still, 1n osteatis fibrasa
cystica localisata, or the fibrous dysplasia as 1t 1s called, the fibrosis of bone
marrow 1s such a dominant feature, and other pathological phenomena seem
50 secondary to 1t, that for lach of more precise hnowledge of 1ts pathogenesis
this condition must remain classified under the general term of degenerative
bone disease
fo;r:?i l:t::rs\elizlyostutxc fibrous dysplasia was first suggested by Lichtenstein®

at affects several bones with a tendency to unilaterahty

B THE PATHOLOGY

The lesion 15 usually multiple, although there are many observations of
solitary lesions Albright’s disease seems to be a vanant, characterized by pig-
mentary shin changes and precocious puberty The lesion presents a fusiform
iymn;’etncal enlargement of the bone with thinning of the cortex The cau'u:elj
c(;::s ggi dxs retilaced by a firm, yellowish white tissue which contams small
e a"anw;d ﬂl]x;d The principal component of the lesion 1s connective
ﬁ)und, . hlg mn u?dles withm which trabeculae of newly formed bone are

(Schlumberger *) (Fig 207) The bone 15 metaplastic and formed from
251
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given encouraging results (Nicory ), and kcat n one form or another may
afford relie{

3 Surgical

Raobert Jones recommended periosteal strppmg for the rehef of pamn
Drilhing or windowing of the bone alleviates pain by releasing the intra osseous
pressure, as we have observed i some cases, the relief, though temporary,
may last for a number of months to a year This procedure requires a great
deal of caution, because the bleeding from the bone may be profuse and
difficult to control

In spmal compresston, with paraplegia or spasticity, decompression {lam
nectomy ) has been carried out with success Schwartz and Roboch* reported
three cases, of these, one died and two recovered from the paraplegra Of five
other cases quoted m the literature, one died and four recovered
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specific, and 1t 15 difficult to dufferen
tite from cysts, gint cell tumors,
chondromas, and fibromas

D THE CLINICAI SIGNS

The mtial sign 1s local swelling
and tenderness In the monostotic
form the swelling 1s usually round
the shaft of the tibia, while 1n bone
cysts the preferred site 1s the upper
end of the tibin and femur Patho
logical fractures are not uncommon
(Fig 211) They heal promptly on
immobilization In many cases the ' 710 0"’“’; fb’ést ‘{“;,“‘ expan ton of
disease 1s confined to one bone alone, shoft Case
osteitis fibrosa monostotica (Fig 212) Umlateral cases were reported from
our chme by Freund ™ Insvolvement of the svertebral column 1s rare One
case mvolving the cervical region 1s described by Schlumberger * There were

signs of local tenderness and radiation down the arm The ribs are mvolved
in over 40 per cent of the cases

Fgc 211 Ostetrs fibrosa
(monomelica)

Iocalsata

Fre 212 Ostetis fibr
pathological fracture o s

monostotica
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Fic 707 (Left) O tetis fibrosa cystica localisata fibrosed marrow with new formed bone trabeculae

Fic 708 (Right) Ostestrs fibrosa cvstica localisata large expanding cyst 1n the metaphysis Case E L

connective tissue The connective tissue cells become more vesicular and, bemg
surrounded by increasing amounts of calcifying intercellular substance and
attached to metaplastic bone, they become indistingwshable from osteoblasts
In close proximity to these osteoblasts one finds Jarge multinucleated cells
which act as osteoclasts, breaking down the newly
formed bone (Schlumberger®) A circle 1s thus
formed between osteoblastic and osteoclastic activity
m which, however, the latter prevails There are
other large areas of fibrous dysplasia i which no
osteoblastic activity nor any metaplastic new bone
formation can be seen Here the changes remam
prevailingly osteolytic

C THE X RAY FINDINGS

It seems that the first changes take place 1n the
metaphyses of the long bones, areas of translucency
appear which soon become confluent The process
then extends mto the diaphysis and often involves
the entire shaft (Figs 208 and 209), delicate
trabeculae traverse the areas of translucency The
cortex 1s very thin and 1s expanded by perosteal
bone apposition (Fig 210) The ribs show a blown
up appearance with wide meshed, coarse trabecula
tion On the whole, the x ray appearance has nothing

<
Fic 709 Osteitis fibrosa cystica involving entire shaft Case J B
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generalisata, or Rechlinghausen’s disease Some confusion arose fom the fact
that he considered the fibrosis a specific feature, whereas we know today that
fibrosts of the marrow occurs also m richets, osteomalicit, and Paget’s disease
He also believed that the cystic expansion and the formation of giant cells
were signs of malignncy (multiple osteosarcomas), while we now recogmze
that mfiltrating growth does not prove the mihgn character, and that the
mant cell tumors occurning in Rechlinghausen’s disease are hiologically bergn

The first hight on the pathogenesis of the disease came m 1 rather indirect
way from the observations of Erdheim®* He found that in osteomalicia

o

AT S

F1c 214 Reckh%ha.‘usené diease osteoclastic activity of fibrosed marrow
e

hyperplasia of the parathyroid may be present, which he thought to be second-
ary to the abnormally large amounts of calcium and phosphorus hiberated from
the decalcified sheleton His finding of decalafication i connection with
parathyroid hvpertrophy only partially cleared the situation, because he con
sidered the parathyroid changes as secondary, and the bone absorption as
primary Even before him, Askenazy? (1903) had published autopsv findings
of generalized decaleification of the sheleton 1n connection with a parathyrord
tumor Since then the number of reports increased steadily, reaching 75 cases
by 1930 (Barr, Bulger and Dixon®)

The credit for establishing clinical proof of the connection between the
parathyroid and osteitis fibrosa belongs to F Mandl *® He removed a parathy
roid tumor, reasomng that the hypertrophy of the gland 1s the cause, not the

effect (Erdheun?), of the bone disease Removal of the gland resulted mn a
stnibing improvement which lasted five years

B THE PATHOLOGY

Recklinghausen * m his desctiption of the fibrous transformation of the
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E THE TREATMENT

1t depends much on the site and extent of the lesion Simple excision suffices
for the mnvolved ribs Curettement of the bone and filling with bone chips 1s
the standard treatment for the long bones (Fig 213) The prognosis 1s good m
localized cases where a thorough curettement can be done, and where there 15
ample bone available to fill the cavities It 1s more doubtful in later stages when
a large portion of the shaft has become affected Recurrences are frequent In

Fic 713 Ostertss fibrosa cystica treated with curettement and bone chips
Case F L a) Before b) After treatment

many cases the original appearance 15 one of a sumple bone cyst, but follow
ng operation an extenston of the condition toward the shaft 1s noted It seems
that the degenerative process exhausts 1tself, but not before the greater portion
of the bone has become mvolved Following operation protection by braces 1s
required for a long time, especially 1n the polyostotic or umlateral type®

II OSTEITIS FIBROSA GENERALISATA
(PRIMARY HYPERPARATHYROIDISM)

A ORIENTATION

Many observers have described general decalcification of the skeleton with
formation of cysthhe cavities, resorption of bony tissue, and replacement by
fibrous tissue It fell to Recklinghausen (1891) to give the condition 1ts
precise pathological distinction as a fibrous dysplasia involving all the bones of
the skeleton The disease 1s since known under the name osteitts fibrosa
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C THE BIOCHEMISTRY

There 15 an mcrease of the blood calciom i 1ll cases, even though 1t may
not be found consistently during the entire course In some of our cases it
reached as high as 19 mg per cent, and even higher readings are reported The
urmary calcium often but not always exceeds the normal values by 400 500
mg per cent The excretion of abnormal amounts of calcium in the urine causes
its supersaturation with calcium salts, especially calcum phosphates Renal
stones are frequent, and produce severe hidney damage and uremia Besides,
toxic necrosis of the hidney may result from excess parathyroid hormone 1n
acute exacerbations of hyperparathyroidism Fibrosis and vascular changes are
found 1n the kidneys -

The morganic phosphorus 1 the blood 1s decreased Phosphatase, a ferment
liberating inorgamic phosphorus from orgamic compounds, 1s ncreased as n
all bone diseases 1n which there 15 active new formation of bone or cartilage
(Paget’s, rickets, and osteomalacia)

The parathyroid hormone has a specific stimulating action on osteoclasts,
causing widespread absorption Fibrosis of the marrow 1s secondary The
hormone also affects phosphate metabolism by lowering the renal threshold for
phosphorus excretion, thus increasing the phosphorus output through the urine
Fibrous osteitss can be produced experimentally i guinea pigs by excessive
amounts of parathyrord hormone However, the fibrosis of the marrow 1s not
specific for the action of this hormone The same effect of osteoporosis can be
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marrow called attention to the softness of the sheleton, the spontaneous frac
tures, and the friable, deformed bone which could be cut with a kmife He
distingushed 1t from osteomalacia on the basis of the fibrosis, the bone cysts,
and the brown tumors, and he emphasized the presence of giant cells The gross
pathology shows multilocular cysts hined by a thick wall of fibrous tissue (Fig
214) The bone 1s extremely soft, and shows the most grotesque deformities

r Rt - T
A
-
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i

F1c 215 Recklinghau ens disease extreme deformities 1n cystic
degenerated femur Museum spectmen

(Fig 215) Mucroscopically one sees typical fibrous marrow, especially around
the trabeculae (Fig 216) There are numerous actwve osteoblasts and osted
clasts Large areas may be seen entirely devoid of bone trabeculae, but con
taiming mixed fatty and hematogenous marrow and diffuse hemorrhage These
are the 5o called brown tumors The charactersstics of Recklinghausen’s disease
are 1) Osteoclastic destruction of trabeculae 2) Decalctfication of remaining
trabeculae 3) Proliferation of fibrous tissue 1 bone marrow 4) Thinning and
perforation of the cortex
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Fic 216 Rechlinghau ens disez e decalafication and osteoclasts

C THE BIOCHEMISTRY

There 15 an ncrease of the blood calcunn m all cases, even though it may
not be found consistently during the entire course In some of our cases it
reached as Ingh as 19 mg per cent, and even higher readings are reported The
urmary calctum often but not always exceeds the normal values by 400 500
mg per cent The excretion of abnormal amounts of calcium in the urine causes
its supersaturation with calctum salts, especially calcium phosphates Renal
stones are frequent, and produce severe hidney damage and urema Besides,
toxic necrosis of the hidney may result from excess parathyroid hormone n
acute exacerbations of hyperparathyroidism Fibrosis and vascular changes are
found in the kidneys

‘The morganic phosphorus in the blood 1s decreased Phosphatase, a ferment
Iiberating morganic phosphorus from organic compounds, 1s increased as in
all bone diseases m which there 1s active new formation of bone or cartilage
(Paget’s, richets, and osteomalacia)

The parathyroid hormone has a specific stimulating action on osteoclasts,
causing widespread absorption Fibrosis of the marrow 1s secondary The
hormone also affects phosphate metabolism by lowering the renal threshold for
phosphorus excretion, thus mcreasing the phosphorus output through the urine
Fibrous osteitis can be produced expermmentally in guinea pigs by excesstve
amounts of parathyrord bormone However, the fibrosis of the marrow 1s not
spearfic for the action of this hormone The same effect of osteoporosis can be
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obtamed from lead acetate, chloroform, ammonium chloride, and glucose, m
fact, any experimentally produced ac:dosss results m bone lesions which closely
resemble fibrous osteitis It can also be produced 1n chickens by a vitamm D
deficient diet

D THE X RAY FINDINGS IN RECKLINGHAUSEN’S DISEASE

The marrow spaces are wide, the cortex 1s thinned, and the haversian canals
are enlarged (Figs 217 and 218) The shull has a stippled appearance (Fig
219) Cvstlike areas of decalcification are seen mn the wrist and fingers

F16 71, (Left) Recklinghausen s disease wide marrow
spaces and thin cortex Case J W

Fic 218 (Right) Rechlin hausen s disease wide marrow
spaces and thin cortex Case J W

E THE PRINCIPAL CLINICAL SIGNS
The principal climical signs are as follows

1 Muscular hypotona

The calcium affects the tomicity of the muscles and decreases their excitabil
ity In contrast, the excitability of the muscles 1s increased in hypocalcemia,
and tetany results The hypotonia of the muscle leads to early fatigue

2 Pamn and tenderness

Spontaneous pain 1s a frequent complaint The entire sheleton 1s very sens
tive to touch and pressure
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3 Gastromtestmal disturbances

Not uncomnion 1s uncontrollable vomuting It appears early, sometimes even
1n the mitial stage before the sheletal changes become marked

4 Oliguria

A temporary eligurta must be expected 1n cases of urmary ealeinosis, espe
cally if there 1s already some hidney dimnge

S Cachexa

Cachevia 1s observed 1n advanced cises In this stage there 1s usually con-
siderable impairment of function of the kidney and the heart, and a general
edema appears

I THE TREATMENT
1 Conservative

So far all attempts to control the disease by conservative means have been
of doubtful value In some instances 1t has been reported that calcium given
m large doses, and especially a lgh phosphorus intake, had a favorable in
fluence, but high calcium ingestion favors urnary calcinosis X ray treatment
has been tried, occasionally with good results (Weil *), although the normal
parathyroid gland 15 not radiosensitive

- !
2 Operative

Since Mandl discovered the relationship between osteitis fibrosa generahsata
and parathyroid hypertrophy, the removal of the gland has become the
standard treatment Sometimes, but not often, the enlarged gland can be felt

FIc 219 (Left) Hyperparathyrodism  characterstic stippled appearance of skull Case D L

F; gl
16 220 (Right) Osteitrs fibrosa cystica generalisata Death after hyperpamthym\decmmy due to
cachewia and kidney damage Case A W
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Fic 2 1 Reckiinghausens diseace parathyroid y and y of

tbae Case M F a) 1970 belore op ration b) 1931 after operation

(Snapper °) If the parathyroid tumor 1s calcified, as occasionally happens, it
may be visualized mn the x ray (Bergstrand) Snapper®™ advises to looh for
the supertor parathyraid gland at the level of the cricoid cartilage, and for the
mferior at the mferor pole of the thyrowd If no parathyroid tumor 1s found
there, 1t may be ectopic even behnd the sternum, or, worse still 1t may be
mcorporated m the thyraid gland and lte within a duplication of the thyroid
capsule

The results of parathvrordectomy are very favorable, provided there 1s no
great Lidney damage, and the patient at the time of operation 1s still i satis
factory general condition One case, a 54 year old woman (A W ) succumbed
after operation from hidney complications and cachexia (I'ig 220) Ancther
patient (M F  Fig 221) 19 years of age with a blood calcium of 19 mg per
cent and a large parathyrord adenoma mamtamed his tmprovement during 11
years of abservation, although parathy roid hormane therapy became necessary
from tume to time when the blood calcium fell too low
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THE PostoPERATIVE HYPOCALCEMIA AND TFTANUS

The decrlafied sheleton absorbs ealcium from plisma so greedily that the
calerum current which before operation was from bone to blood 1s now re
versed, and even the remuning pirathyroid glind cannot stop 1t Intravenous
mjections of caleim chloride, together with daily njections of 100 umts of
parathormone may become necessary In one of our cases (M F) tetanus
developed almost immediately after operation, and calcium therapv with para
thormone had to be instituted

III HYPERPLASIA OF PARATHYROIDS SECONDARY
TO OTHER BONE DISEASES

In 1907 Erdheim® observed hyperplasia of the parathyroids in osteomalacia
Later he™ found 1t 1n richets and expermmental nichets It was also found
cases of multiple my eloma (Barr, Bulgar, and Dixon®) In chichens avitamino
sis D leads to hyperplasia of the parathyroid A compensatory hyperplasia of
the parathyroids associated with decalcification of bone and osteitis fibrosa 15
seen also 1n patients with steatorrhoea or biliary fistula (Parlan, 1903)

In renal richets (congemital anomalies of the hidneys or ducts), renal
osteodystrophy, or renal osteofibrosis, several authors have emphasized the
occurrence of parathyroid hyperplasia (renal hyperparathyroidism)

In adults with renal failure of long duration we see calcium deposits near
the jomnts, extreme calcification of the mecha of the artenes, generalized
osteitis fibrosa, and enlargement of the parathyroids It 1s probable that the
hyperphosphatemia or the hypocalceria acts as a stmulus for the parathy-
roids According to Albnght, ef al ' a single parathyroid adenoma 1s m favor
of pnimary hyperparathyrordism, while multiple parathyroid adenomas con
sisting of water clear cells are i favor of secondary parathyroidism Marked
hypercalcemia ndicates primary, and congemtal renal anomaltes secondary
hyperparathyroidism

Why does renal failure sometimes result n richets, sometimes osteitis
fibrosa, and sometimes osteoporosis? According to Pappenheimer,™ 1t depends
on the calcium content of the blood, a low calcium content of the blood results
m nfantile rickets, a shightly higher calcium content m the presence of renal
nsufficiency leads to a combmation of richets and ostetis fibrosa

IV SUMMARY

1 Parathyroid adenoma 15 the cause of Rechhinghausen d:
denonn g isease (primary
2 Secondary hyperplasia develops as a result of other diseases with exten

swve decalcification (Erdheim)

D3 Experimental hvperplasia has been obtamed m chickens by avitaminosis
» 1 dogs by hiliary fistulas, and 1n rats by chronic renal insufficency
4 Sccondary hyperplasta 1s found climically in osteomalacia, multiple mye-
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Jomas and malignant metastases, and mn chronic renal farlure with acidosis n
the form of osteoporosis, renal nchets, and ostertts fibrosa

V LIPOID DYSTROPHIES *

The lpoid dystrophies are disturbances of the general fat and hpod
metabohism The fat resorption through the mtesties 15 mediated by the action
of bile salts, under the physical laws of diffusion, and 1s controlled by
hormones The sustaung hormone s that of the adrenals This group of
dy strophues mcludes such conditions as Hand Schuller Christian disease, Let
terer-Sive disease, Gaucher disease, and the eosmophilic granulomas In all
of these the real cause remams obscure, but more recent pathological studies
seem to mdicate that they all represent vaniants of the same underlyg dis
turbance of ipord metabolism
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A EOSINOPHILIC GRANULOMA

This 1s 4 rare, bemgn condition of the bone of unknown eticlogy The term
was proposed by Jaffe and Lichtenstemn (1940) for what they considered a
new destructive disease entity m bone At present about 30 cases of this tumor
have been reported in the hterature, and the vast majonity were solitary
lestons The most frequently 1nvolved bones are the shull and ribs, though any
bone may be the seat of the disease The sequence according to frequency 13
shull, nbs, long bones and scapula

It 1s a soft, phable tumor of purplish color, which thins out the bony cortex
by absorption The soft tissue can be readilv separated from the bone, leaving
a smooth surface Microscopically, this granuloma presents a varied appear-
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ance The essential structure 1s a cellular, poorly vasculinzed mass of large
mononucler cells with 1 great many eosmophils, lrge giant cells, fibroblusts,
and small mononucler cells and lymphocyes There 1s evidence of hemorrhage,
old or recent, and of Inrge mononuclear phagocytes laden with hemostderin
The most strthing features are the large giant cells which vary 1n size from 30
to 60 microns and have mostly single large, round, oval, or cleft nucler The
eosmophils are very numerous Mitotic figures are fairly frequent (g 222)
Occasionally osteoblstic new bone formation and extensive old and recent
hemorrhages are observed

Fic 2?3 Eosmophilic granuloma Case A H
(male) #47 517 46 vears January 8 194
Patient was kicked 1n the left tibia one year
ago three weeks later the knee became swollen
Bloody flmd was obtamed by aspiratien Pain
n the knee imncreaced slowly and the patient
imped two weehs apo pain became evcruciat
g and forced hum to use crutches There was
mfiltration of the soft tissues on the lateral
a pect of the thigh knee motion was normal
Biopsy showed a grape size defect in the femu
filled with a dark hemorrhagie and sermigelatt
nous matertal bt tological examination re
vealed eosinophilic granuloma Patient us
taned a pathological fracture while turmng 1
bed (Fig 2°S) Treatment consisted n curet
tage of tumor and insertion of bone chips but
tumor recurred \ ray treatment was followed
by amputation Iatient was observed for sic
Years and had no recurrence

1 Diagnosts

Most patients reported were young male adults or children Only three were
over 20 years of age The usual clinical signs are pam and swelling Sometimes
a preceding trauma 1s reported (Case AH) The swelling increases steadily,
and the neighboring jomnt (knee or elbow) 15 held rigid, or its motion 1s at least
restricted With increasing tumor growth pamn may become excruciating
Weight lost 15 often observed Aspiration sometimes yields a turbid, blood
tinged fld Cultures are negative The patients usually show no signs of
general 1llness, even those with multiple foct One such case with foc1 m both
femora, both tibiae, both thac bones, several rbs, clavicle, ulna and radmus was
observed by us for a number of years

X Rav Finpines

. The < ray shows wregular, multilocular, osteolytic areas in the shaft with
ittle or no periosteal reaction (Figs 223,224 and 225)
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Fi16 224 Eostnophilic granuloma of humerus Case
M M (male) #39 387 16 years August 1938
Cyst mn loner end of left humerus with pain and
mabibty to fully extend the elbow for past three
months Curettement of ¢yst and insertion of bone
chips  Pathologtcal specimen shows eosmnophilic
granuloma No recurrence Four years later a cystic
defect appeared 1n the left femur and skull and
was treated by x ray Lestons in the skull humerus
and femur all healed Ob ervation four years

F1c 225 Eosmophilic granu
loma pathological fracture
Case A H

2 Treatment

It 15 generally advised to treat the condition by excising the cystic areas and
filhing the cavity with bone chips, and then using radiation therapy The  ray
dosage recommended by Green and Farber 1s a total of 1500 R Amputation 15
seldom indicated It became necessary m one of our cases (A H ) because of
local recurrence

B HAND SCHULLER CHRISTIAN DISEASE

The separation of the solitary eosinophilic granuloma from other hpotd con
ditions 1s made on clinical grounds only Pathologically they all belong to the
same group of lipoid granulomatoses In Hand Schuller Clristian disease we
find multiple, round defects 1n the bones of the shull, exophthalmus, diabetes
msiprdus, and mfantihsm Hand,* who described the first case (1893), thought
the condition to be tuberculosts Schuller * recogmzed 1t as a prtuitary dysfunc
tion, and Christian’s® monograph on the subject brought the condition to
general attention

The disease 1s essentrally a lipoid granuloma located preferentially in the
skull, where 1t produces areas of absorption (Fig 226) The irregular, map
Iike, serpentine absorption areas are hnown as ‘“geographical” shull The
disease also attachs the orbit, and the retro orbital granuloma produces the
exophthalmus It also involves other bones, such as the mandible, where 1t
causes looseness of the teeth, or of the temporal bone, resulting 1n deafness
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F1c 276 Hand Schuller Christian disea.e  geographical skull Case B R

Outside the sheletal system 1t produces eczema, and xanthelasma-lihe shin
eruptions It imvolves the hver, spleen, and hidneys with xanthomatous granu-
lations It 1s not a xanthoma, but 2 granulomatous formation n which large
areas of xanthoma cells are found The principal histological feature 1s the
large number of cholesterol contamning foam cells Rowland believed the
condition to be a primary disturbance of the hipoid metabolism, which links 1t
with Gaucher and Niemann Pich diseases However, the nature of the lipoid
deposited 1n these cells 1s different It 15 herasin in Gaucher, phosphatides in
Niemann Picl,, and cholesterol n Hand Schuller Christian disease

C NIEMANN-PICK DISEASE’

Niemann Pick disease 1s a disturbance of the lipoid metabolism by which the
cells of the central nervous system are flooded with phosphatides Occastonally
famihal, 1t affects chiefly the Jewish race (50 per cent), 1t 1s confined to chil-
dren The female sex prevails

The principal signs are enlargement of the Iiver and spleen, brown pigmen-
tation of the shin, enlargement of the lymph glands, febrile attacks, and
amaurotic wdiocy

The pathological basts 1s the deposition of a ipoid substance (phosphatides)
tnto the cell protoplasm, leading to swelling of the cells The changes in the
hver, spleen, adrenals, hidneys, lymph glands, thymus, and lungs consist m
the formation of round or polygonal cells, in which the cytoplasm 1s vascuo
lized, owing to deposition of lipoids, so called foam cells These may replace
the normal cells entirely

In the eye ground there 1s a greemsh gray ring around the fovea, due to
edema Masses of foam cells are found mn the bone marrow The lymplyx glands
are enlarged The blood shows leukocytosis Hypercholesterinemia 1s common

Niemann Pick disease 1s primarily mesodermal, and attacks the endo- and
ectodermal tissues of the brain secondanly

D LETTERER SIWE DISEASE"

thThls condition 1s a reticulo endotheliosis The lesions are widely distributed
rough the body, mcluding the sheleton (Fig 227) This disease appears 1n
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nfants and children below the age of two years, and 15 usually fatal within 2
few months Here the principal findings are fever, enlargement of the spleen,
liver, and superficial lymph glands, and a cutaneous eruption such as purpura,
together with destructive lesions of the bones, particularly of the shull (Fig
226) When the disease has run for more than one year, the histiocytes become
hipophagic foam cells, simslarly as 1n Hand Schuller Christian disease

E GAUCHER DISCASE

Gaucher'? (1882) described a case of 1diopathic enlargement of the spleen in
which the pulp was completely replaced by large pale cells, at first thought to
be malignant Not until 1916 was 1t suggested by
Mandelbaum and Downey that the disorder was
one of lipoid metabolism, later Epstein” showed that
the hpoid 15 a complex cerebroside, called herasin

The spleen 15 enlarged, firm, and tough, 1ts cells
are replaced by large foam cells contaiming kerasin
The bone marrow 1s also mnvaded with these Gaucher
cells, causing atrophy and destruction The lymph
nodes are enlarged, and are filled with Gaucher cells

The x ray shows moth eaten areas, especially n
the femur and nbs (Fig 227) The site of pre
dilection 1s the lower end of the femur, which often
appears blown up and bell shaped (Erlenmeyer flash
Fic 227 Letterer Sme dis  Shape) Otherwise the bone shows swelling, decalcifi
:’;; d;‘:;"u‘::‘:x“"’;d ':::f:;: cation, and blurring of 1ts structure
atrophy localized Ca.:} M The disease 15 famihal, and nvolves several mem

bers of the generation It begns 1n infancy, and
progresses slowly With the gradual enlargement of the spleen cutaneous
hemorrhages appear The shin shows a browmsh discoloration, and the con
junctiva assumes a yellowish tint Assoctated with the disease 15 hypochromic
anemya, leuhopenia with a reduction of white cells to 4000 and below, and a
decrease 1n platelets The peripheral lymph nodes are usually not swollen, but
the internal nodes are frequently enlarged and show a brown discoloration

This disease must be differentiated from myelogenous leukerma, Hodghin’s
and Bantr's diseases It 1s not directly fatal, though the prognosis 1s poor, and
the low vitality of the patient frequently leads to death from intercurrent
diseases

Treatment Splenectomy has been suggested 1 cases of enlarged spleen and
hemorrhagic diathesis with reduction of platelets No treatment 1s of any value
so far as the involvement of the sheleton 1s concerned
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Lecture 1V

ON AVASCULAR NECROSIS OR THE
OSTEOCHONDRITIDES

IN CONTRAST to mflammatory necrosts which 1s always associated with a
fibroblastic reaction and scar tissue formation, the aseptic necrosts results i a
molecular absorption of dead bone and 1its gridual substitution by new bone
This process 1s called “schleichender Ersatz” by Axhausen,’ or “creeping sub
stitution” by Phemuster ** A variety of causes may produce aseptic necrosis,
such as traumatism following a fracture of the head of the femur, toxic agents
as n caisson disease or 1n radiation necross, or circulatory or embolic factors
as 1 the osteochondntis deformans coxae Besides, wnterference with the
synowvial or the periosteal blood supply may cause a massive aseptic necrosis as,
for mstance, 1n joint fractures where fragments deprived of their blood supply
succumb to necrosis and absorption The fracture of the scaphoid very often
results m necrosis of the proximal fragment, because 1ts blood supply 15 pre
carions Smularly, a fracture of the neck of the astragalus may so destroy the
blood supply that the body of the bone succumbs to necrosis It 1s generally
assumed that bone transplants undergo aseptic necrosis, and that by a process
of creeping substitution the graft 15 replaced by new formed bone from the
reciptent area

The aseptic necrosis based on crculatory, embolic, or endocrme factoss
presents 1tself 1n a variety of climcal enttties There 15 the aseptic necrosis of
the upper femoral epiphysis known as Perthes’ disease, also the osteochondn
tis dissecans, an aseptic necrosis of the femoral condyle, first described by
Koenig, Kohler’s disease, an aseptic necrosis of the tarsal scaphoid, Hag
lund’s disease, located 1n the calcaneal epiphysis, and many others They all
have in common the mass necrosts of a certan portion of bone, which 1s fol
lowed by a slow process of regeneration The necrosis involves the cancellous
tissues of the epiphysis, without destroying the general architecture of the
bone The radiographic 1ppearance 1s not changed until the necrosis becomes
manifest, by the contrast between 1ts greater density and the hghter shadow of
the surrounding atrophic bone

Regencration starts with active hyperemia in the neighboring bone, which
sends capilliry loops and fibrous stroma into the necrotic area The dead bone
1s removed by osteoclasts carried by the invading bone marrow tongues This
1s followed by the substituting and rebwlding of the haversian canals layer
upon layer by the osteoblastic cells It takes many months and sometimes years
before this substitution 1s complete, and before the new formed bone regams 1ts
normal architectural pattern It 1s sigmificant for this type of necrosis that the
cartilage which covers the epiphysis does not seem to suffer any degenerative
changes, as 1t 15 adequately nounshed by the synovial flnd
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On the other hand, during the process of substitution and regenerition the
new bone 1s slow 1n calaifying, mnd the osteord bone offers very little resistance
to pressure stresses It 15 compressible, ind under weight bewring or other
stresses becames deformed renchly

The x r1y dingnosis of the necrosis rests upon the increased density of the
necrotic focus The beginming restitution 1s recogmzed by the appearance of
areas of 1bsorption and translucency, usuilly 1t ponts where the circulation
enters nto the necrotic 1ren The penetration of the necrotic focus by marrow
tongues with formation of ostcoid bone 1lso mamifests itself by the so called
fragmentation or the breaking up of the necrotic area in pieces, separated by
translucencies \ctual fractures within the necrotic bone occur under traumatic
mfluences, and can also be seen 1n the X ray picture

I ASEPTIC NECROSIS OF THE HEAD OF THE FEMUR LEGG
CALVE PERTHES’ DISEASE, OR OSTEOCHONDRITIS
DEFORMANS COXAE

This disease 1s known as Perthes’,®® Calve’s,® or Legg’s' disease, because it
was first described by these three observers practically at the same time
(1910) Tt 15 an aseptic necrosis of the head of the femur, which occurs m
Young 1ndividuals from six to fourteen years The necrosts 1s epiphyseal,
and mvolves practically the entire head The necrotic head 1s demarcated from
the hning bone bv a hyperemic zone of fibrous tissue Within the necrotic head
fracture lines appear

So long as the necrotic bone remans intact, 1t retans its thickness, 1ts
density, and 1ts resistance agamnst stress The penetration of marrow tongues
mnto the necrotic area occurs both along the synovial vessels and through the
center of the head, following the artery in the Ligamentum teres As the
osteoblasts are carried into the necrotic mass, bone 15 laid down around the
ecrotic lamellae, and the latter are absorbed by osteoclasts The new formed
bone 15 osteord and soft, and 1s very susceptible to deformation under static
or mechamcal stresses

A THF PATHOLOGY

The earhest changes occur i the soft tissue, the synovial membrane, the
capsule, and the pertosteun These tissues are swollen, edematous, and h§per—
emic, and the synovia becomes redundant at the mferior angle between head
and necl,
thel\lslu;loscoplcally one observes edema, hypervascularty, and thickeming, of
plasm); Ole:l, with villous formation There 1s perivascular lymphocytic and
enng 0; - infiltration Later the vasculanity decreases, leaving a fibrous thick
P, € soft tissues The mass of the head 1s necrotic, and 1n later stages

es the substitution bv mvading blood vessels and granulation tissue from

1!
he surrounding bone The head 1tself tends to become wider, and the nech



Lecture IV

ON AVASCULAR NECROSIS OR THE
OSTEOCHONDRITIDES

IN CONTRAST to mflammatory necrosis which 1s always associated with a
fbroblastic reaction and scar tissue formation, the aseplrc secroses results m a
molecular absorption of dead bone and its gradual substitution by new bone
This process 15 called “schleichender Ersatz”’ by Axhausen,* or “creeping sub
stitution” by Phemuster * A vanety of causes may produce aseplic necros:s,
such as traumatism following a fracture of the head of the femur, touc agents
as m caisson disease or mn radsation necross, or circulatory or embohe factors
as m the osteochondritis deformans coxae Besides, mterference with the
synovial or the pertosteal blood supply may cause a massive aseptic necrosis as,
for nstance, mn jomnt fractures where fragments deprived of therr blood supply
succumb to necrosis and absorption The fracture of the scaphoid very often
results 1 necrosis of the provimal fragment, because its blood supply 15 pre
carious Sinularly, a fracture of the nech of the astragalus may so destroy the
blood supply that the body of the bone succumbs to necrosis It 1s generally
assumed that bone transplants undergo aseptic necrosis, and that by a process
of creeping substitution the graft 1s replaced by new formed bone from the
recipient area

The aseptic necrosts based on circulatory, embolic, or endocrine factors
presents uself m a variety of chimeal entines There 1s the aseptic necrosis of
the upper femoral epiphysis hnown as Perthes’ disease, also the osteochondrt
tis dissecans, an aseptic necrosis of the femoral condyle, first described by
Koemg, Kohler's disease, an aseptic necrosis of the tarsal scaphoid, Hag
lund's disease, located 1n the calcaneal epiphysis, and many others They all
have in common the mass necrosts of a certatn portron of bone, which 15 fol
lowed by 2 slow process of regeneration The necrosys mvolves the cancellous
tissues of the epiphyms, without destroying the general archutecture of the
bone The radiwgraphic appearance 15 not changed untif the necrosis becomes
mamfest, by the contrast between 1ts greater density and the highter shadow of
the surrounding atrophic bone

Regeneration starts with actve hyperemia m the neighboring bone, which
sends capillary loops and fibrous stroma mto the necrotic area The dead bone
15 removed by osteoclasts carried by the mvading bone marrow tongues This
15 followed by the substituting and rebwlding of the haversian canals layer
upon layer by the osteoblastic cells It takes many months and sometimes years
before this substitution 18 complete and before the new formed bone regains its
normal architectural pattern It 1s significant for this type of necrosis that the
cartilage which covers the epiphysis does not seem to suffer any degenerative
changes, as 1t 1s adequately nounshed by the synovial flurd
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Fic 29 Perthes di ease Case & L a) Necrosis b) Absorption ¢) Fragmentation and repair

recede from the acetabular cavity A more defimte feature 1s a change in the
epiphyseal line, which 1s decaleified 1t its junction with the neck, and has
ieregular contours Signs of necrosis do not appear until several weeks or
even months after the onset The larger portion or sometimes the entire head
appears as a dense, white necrotic mass (Figs 228a and 229a) Gradually
within a matter of months, the decalcification of this necrotic head begins as
the marrow granulations wander m and substitute new formed bore (Figs
228b and 229b) We see that during this substitution process the entire head
becomes wider and thinner, especially 1f weight bearing has been permutted
duning this thme At the same time, the nech appears thich and shortened,
and 1ts outer contour becomes convex The fragmentation of the head appears
later, and 1s the sign of an already progressing reorganization (Figs 228c and
229c) Normal trabeculation 1n the new formed head appears very late If
the head has been allowed to become deformed into mushroom shape, 1t re-
mans 1 subluxated position Sometimes changes m the acetabulum can be
seen as scalloped 1rregularities but, as a rule, the acetabulum follows the con
tours of the head It 1s only later that secondary changes of osteoarthritic
nature appear
D THE TREATMENT

Osteochondritis deformans 15 a self hmted disease which takes from two
and one half to three and one half years, sometimes more, for complete rest:

Fic 230

Osteochondnitis deformans of the hip Case T T a) 1943 b) 1945 ¢) 1938
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shorter and thicher Gradually the new formed bone becomes recalcified,
though the head very often assumes a mushroom shape and no longer fits
saugly into the acetabulum

B THE CLINICAL PATHOLOGY
1 General

It was believed at first that the osteochondritis deformans of the hip selects
patients of a spectal type of anatomic buld Froelich described such a type of
obesity and hypogemtalism This 1dea that the disease occurs mostly
Froelich’s type has now been abandoned, because many more patients are seen
who are of perfectly normal anatonuc build than of the so called Froelich
syndrome

This condition 15 much more common 1n boys than in girls, the ratio being
85 15 (Howorth") Unilateral cases also prevail over bilateral cases, but
bilaterality 1s not uncommon

2 Local symptoms

The earliest symptom 1s the /zmp, which 1s at first mtermuttent, but gradually
increases 1n mtensity Pam also 15 not constant, but intermittent, especially n
the beginning, only later does 1t become more persistent The pain 1s referred
to the gromn or the medial aspect of the thigh or knee, following the distribu
tion of the obturator nerve It becomes worse with activity, and 1s definitely
relieved by rest

Liymutation of motion occurs early Abduction and internal rotation are
restricted The jont 1s shightly tender anteriorly, and the Patrick sign 1s often
positive One of the earliest symptoms 1s the Trendelenburg sign Atropky of
the thigh 1s common Shortening occurs only later, and 1s always msignificant

C THE X-RAY SIGNS

The x ray signs appear relatively late The first sign 1s produced by the
reaction of the capsular apparatus, and consists m a bulging of the capsular
sac Sometimes the jomt space appears larger so that the head seems to

Fic 278 Perthes diease Case R D a) VMas e necrosis b) Beginning substitution
¢) Fragmentation
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II ASLCPTIC NECROSIS OF THE TARSAL SCAPHOID
KOHLER’S DISCASE
This peculinr localization of 1septic necrosis was first described by Rohler *
It 1s 1 rare condition 1nd 15 found more often n younger mdwiduals, sore
times 1n voung children 1t 15 usunlly mustaken for tarsal tuberculosis The
first signs are tenderness and locilized swelling 1n the region of the tarsal
scaphoid, associated with some restriction of motion The ¥ ray picture shows
the charactenstic shadow of the necrotic scaphord The bone 1s flat and thin,

Fic "3 (Left) Traumatic arthritis following osteochondntis deformans of the hip Case C §
Fic 733 (Right) hohler s disease of the tarsal scaphoid Cae J L

and 1ts dense shadow contrasts strongly with the atrophy of the surrounding
tarsal bones

This disease runs a definite cycle, and complete substitution always occurs
withim a period of one and one half to two years (Fig 233) The treatment
consists 1n ymmobilization of the foot and ehmination of weight hearing until
Tegeneration 1s complete The patient usually recovers without anv residual
deformity or functional impairment

III ASEPTIC NECROSIS OF THE CARPAI SEMILUNAR
KIENBOCK’S DISEASE
Almost at the same time Kienbock™ and Preser ® described a condition
wvolving the carpal lunate, which 1s similar to the above mentioned disease
of the tarsal scaphoid It 1s essentially an aseptic necrosis There 1s some ques-
tion whether the condition described by Preser does not present a heal
stage of a fissure fracture of this bone e
nofg;v:;eart, m the case of Kienbock’s disease, there 15 little doubt that 1t 1sa
e 1 aseptic necrosis It usually involves younger or middle aged
Ple, and 15 frequently found in persons wha are working with compressed
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tution (Figs 230 and 231) It 1s generally agreed that immobilization and
ehmination of weight bearing are essential Rest in bed and simple traction
1s the best means of preserving the head and avording secondary deforma
tion, this treatment 1s advocated particularly by Waldenstrom It 1s most
mmportant in the incipient stage, where the signs are acute, and should be
contnued 1nto the later stages when the decalcification of the head begins,
and the structure of the head 1s soft and phable In the acute stage traction
not only relieves pamn but also corrects the flexion contracture As long as

Fic 231 Perthes disease Case C P a) October 1932 b) May, 1934

pamn and discomfort exist, recumbent treatment with traction should be
contmued

When the x ray picture shows the beginning regeneration of the head, 1t 1
permissible to change to ambulatory treatment, provided weight bearing can
be elimmated This can be done m various ways The hip can be maimtamned
m flexion position by a shng over the hnee attached to a Sam Browne belt
(Howorth'*) It 15 safer, however, to resort to plaster cast and crutches, which
prevent movement in the hip and also weight bearing, especially 1if the cast
1s apphied with the knee 1n flexion

Under this conservative treatment our results mn 94 cases, ranging i age
from three to twelve years, treated between 1916 and 1936, and observed for
a sufficient length of time were good 1 74 per cent (Obletz”') In a sertes of
108 cases treated between 1935 and 1946 (haplan®) similar favorable results
were obtained

To hasten the process of regeneration, some surgeons advocate drilling the
head, similar to the procedure in the shpped epiphysis In view of the fact
that the disease 15 self imited and that the reorganization of the head takes
place spontaneously mn due time, we doubt the wisdom of any operatrve meas
ure The usual techmque 1s to expose the hip by the Smith Peterson inctsion,
then through a window made 1n the nech anteriorly, at the margin of the head,
several drill holes are placed The advocates of this operative method claim
that the end results are better, in comparison with conservatively treated
cases The late after effects of the deformed head usually appear after many
years mn the form of traumatic arthrnitis (Fig 232)
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Fic 736 Kohler Freibery s diseace of the second metatarsa] Remotal of fragment of the head
Case N H a) Before b) After

n the stage of substitution, and the fragmentation of the head suggests frac
ture In fact, n one case (Fig 236) we removed a fragment of the osteo
chondritic head because 1t nterfered with free motion There was no history
of trauma The shaft of the second metatarsal 1s usually considerably thick-

ened, and appears more dense and sclerotic than the rest The entire neck
seems to tahe part in the transformation

V OSGOOD SCHLATTER’S DISEASE

Here 15 another chinical entity of the osteochondnitis group with a doubie
name In the same year (1903) Schlatter * and Osgood described a con-
dition of fragmentation and growth disturbance, nvolving the tibial tubercle

- 4

Frc 737 (Left) O 2ood Schlatters disease bilateral
ko 738 (Right) Epiphy ttis vertebrae Case O H
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arr tools, the condition being ascribed to the
contmuous concusston of the bone The
patient complamns of pamn and swelling and
loss of strength in the hand The character
1stic pressure point 1s at the dorsum of the
wrist, midway between the radial and ulnar
borders over the first carpal row, which
corresponds to the situation of the lunate

In the x ray picture the bone appears al
ready 1n a state of fragmentation, and the
necrosis 1s demonstrated by the dense white
shadow (Fig 234) The bone appears com
pressed Gradually the substitution of the
bone sets 1n, although 1 cases in which the disease has followed acute trauma
we have observed that the necrosis persists In the usual case, however, one
may expect a gradual reorgamzation by creeping substitution in the course of
one and one half to two years (Fig 235)

The treatment 1s 1mmobilization 1n early cases Exceptionally, when the
necrosis persists or when a secondary arthritis develops, 1t 15 necessary to
remove the bone

Fic 234 haenbock s disease of the carpal
lunate Case G H

Fic 23> hienbocks disease a) 194> b) 194/

IV OSTEOCHONDRITIS OF THE METATARSAL HEADS
KOHLER FREIBERG’S DISEASE

This disease owes 1ts hyphenated name also to almost simultaneous reports
by Freiberg® and Kohler™ un 1914 Here the seat of the aseptic necrosis 1s
the heads of the metatarsal bones At first it was believed to be an infection,
but the subsequent course and cycle shows that it belongs to the group of
aseptic necroses The usual complaint 15 tenderness and swelling over the
antertor arch, more often in the region of the second metatarsal head

The ¥ ray picture shows definite osteochondritic changes, often already
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Fic 236 hohler Fretbergs dicease of the second metatarsal Removal of fragment of the head
Case v H a) Before b) Alter

i the stage of substitution, and the fragmentation of the head suggests frac-
ture In fact, 1n one case (Fig 236) we removed a fragment of the osteo
chondnitic head because 1t interfered with free motion There was no history
of trauma The shaft of the second metatarsal 1s usually considerably thich-
ened, and appears more dense and sclerotic than the rest The entire neck
seems to tahe part 1n the transformation

V 0OSGOOD SCHLATTER'S DISEASE

Here s another climcal entsty of the osteochondritis group with a double
name In the same year (1903) Schlatter 7 and Osgood described a con-
dition of fragmentation and growth disturbance, involving the tibal tubercle

F1c 237 (Left) Osgood Schiatters tisease bilateral

¥ 738 {Right) Epiphysitis vertebrae Lae QO H
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Schlatter considered 1t an epiphysitis of the descending tongue of the tibtal
epiphysis, rather than an avulsion Watson Jones believes that it 1s not
disease at all, but simply a traumatic condition comparable to any other
epiphyseal separation However, 1t 15 certan that the condition undergoes a
similar cvcle of reconstruction as do the other types of osteochondritis The
x ray picture usually shows the condition to be in a state of fragmentation
(Fig 237) On mucroscopic examnation one sees an area of hemorrhage be
tween the sepirated portions in the tubercle This hemorrhage graduaily
becomes orgamized by the invasion of fibroblasts Cole” also describes an m
creased vascularity of the tendon at its attachment to the tubercle, as well
as a roughenmng and irregularity at the line of attachment of the tendon to
the tubercle

The x ray picture (kriedelbaugh and Wyman'®) 1s confusing, because nor
mally the fusion of the apophysis with the shaft occurs rather late Never
theless, an actual necrosis exists, whether of traumatic nature or not, and
the substitution occurs by formation of new osteoid bone

Bosworth® distinguishes an acute and a chromc stage In the former the
entire apophysis appears as a continuous but hazy mass In the chromec stage
separate bonv masses are seen Most hikely several different conditions are
included under the term Osgood Schlatter’s disease as it 1s commonly applied
In one mstance there 1s a simple separation of the apophysis with fragmen
tation In another there 1s fragmentation and necrosis with or without epi
physeolysis In the true Osgood Schlatter’s disease the necrosis heals by creep
g substitution The patients are usually boys from ten to fourteen years
They complamn of pan m the region of the tibial tubercle, particularly on
forced flexion of the knee or on Lkneeling Exammation shows swelling and
defimte tenderness over the tibial tubercle The condition 1s sometimes bilateral

The treatment 15 simple and consists m immobilization 1n a plaster cast for
two to three months By this time the symptoms have usually disappeared, and
the spontaneous repair 1s well underway

VI OSTEOCHONDRITIDES OF THE SPINE

A VERTEBRAL EPIPHYSITIS SCHEUERMANN DELAHAYE'S
DISEASE

Scheuermann’s first description®® (1921) antedates that of Delahaye’
(1924) by three years The condition 1s an osteochondritis of the epiphyses
of the vertebral bodies, and 1s also Lnown as kyphosis dorsahs adolescentium
or juvenihis

In involving the vertebral epiphysis, the disease contrasts with osteochon
dntis of the vertebral body proper The latter 1s a disturbance of the enchon
dral ossification within the body and appears much earlier when the ossifica
tion of the body 15 still in progress, usually between the third and fifth years,
that 15, duning the second period of rapid growth It was first described by
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Calve and 15 known as osteochondritis vertebrae, to distinguish 1t from
Scheuermann’s disetse, which 1s an osteochondritis of the vertebral epiphysis

The primary ossificition centers of the body appear at the forty fifth day
of pregnancy, and are all present by the fourth intra uterine month The
secondary epiphyseal centers, however, do not appear until the eleventh and
twelith years of hife, and do not fuse with the body until past maturity

In vertebral epiphysitss the vertebral epiphysis 1s fragmented, and ultimately
unites with the body of the vertebra after some delay During this time the
spine loses 1ts resistance agunst weight bearing, the vertebral bodies become
deformed particularly in the dorsal spine, and one sees frequent hermation of
the ntervertebral disc in the cancellous bone, which indicates that certain
degenerative changes must occur 1n the disc also (Fig 238) The juvenile
hyphosis usually involves young mdividuals from
twelve to fourteen years, of rather slender and
asthenic buld The patient complains often of vague
pamn, and easy fatigue The pain 1s located along the
spinous processes, and there 1s tenderness to pressure
but no speaific trigger pont The dorsal and dorso
Iumbar portions of the spine are the ones most fre
quently affected (Fig 239) A dorsal or dorso
lumbar Lyphosis develops, and the lumbar spine 1s
flattened Usually there 15 a corresponding sagging
of the thorax, and the vital capacity 1s definitely
dimmished

In the course of time the pain disappears but the
deformuty increases and becomes rigid so that bv the
time the child 15 fifteen or sixteen years of age no
further correction can be obtamed

The treatment follows two purposes, first, the
correction and, second, the relief of pain Correction
1s possible only 1n the earlier phases of the disease,
so long as the spine still mamtains some mobility
1t 15 carried out by recumbency or corrective casts
Telson’s method consists 1 the application of g cast
i forward flevion, 1n order to abalish first any lum
bar lordosis Then the dorsal spme 1s extended back
ward over the upper posterior edge of the plaster
Jachet This procedure seems adequate only in early
cases In later stages one must be content with
applying a spinal brace, which relieves the pam and
p}r’e\ents further deformation of the spine This
should be accompanted by systematic dev elopment of

the back muscles by means of physiotherapy and
exeraises (Figs 240 and 241)

Fic 239 Epiphysitss vertebrae
Case B R



6 ORTHOPI'DIC DIAGNOSIS AND INDICATIONS

Schiatter considered 1t an epiphysitis of the descending tongue of the tibial
epiphysis, rather than an avulsion Watson Jones believes that 1t 1s not a
disease at all, but simply a traumatic condition comparable to any other
epiphyseal separation However, it 15 certan that the condition undergoes a
similar cycle of reconstruction, as do the other types of osteochondntis The
xray picture usually shows the condition to be m a state of fragmentation
(Fig 237) On microscopic examnation one sees an area of hemorrhage be
tween the separated portions in the tubercle This hemorrhage gradually
becomes orgamized by the mvasion of fibroblasts Cole” also describes an n
creased vasculanty of the tendon at its attachment to the tubercle, as well
as a roughemng and irregularity at the hine of attachment of the tendon to
the tubercle

The x ray picture (Kriedelbaugh and Wvman®) 1s confusing, because nor
mally the fusion of the apophysis with the shaft occurs rather late Never
theless, an actual necrosis exists, whether of traumatic nature or not, and
the substitution occurs by formation of new osteoid bone

Bosworth® distinguishes an acute and a chronic stage In the former the
entire apophvsis appears as a continuous but hazv mass In the chronmic stage
separate bony masses are seen Most likely several different conditions are
included under the term Osgood Schlatter’s disease as 1t 15 commonly apphed
In one mstance there 15 a simple separation of the apophvsis with fragmen
tatton In another there 1s fragmentation and necrosis with or without ep1
physeclysis In the true Osgood Schlatter’s disease the necrosis heals by creep
mg substitution The patients are usually boys from ten to fourteen years
They complamn of pam m the region of the tihial tubercle, particularly on
forced flexion of the hnee or on kneeling Examimation shows swelling and
defimite tenderness over the tibial tubercle The condition 1s sometimes bilateral

The treatment 1s simple and consists i 1mmobilization 1n a plaster cast for
two to three months Bv this time the symptoms have usually disappeared, and
the spontaneous repair 15 well underway

VI OSTEOCHONDRITIDES OF THE SPINE

A VERTEBRAL EPIPHYSITIS SCHEUERMANN-DELAHAYE'S
DISEASE

Scheuermann’s first description® (1921) antedates that of Delabaye®
(1924) by three years The condition 1s an osteochondntis of the epiphyses
of the vertebral bodies, and 15 also known as hyphosis dorsahs adolescentium
or juvemlis

In mvolving the vertebral epiphysis, the disease contrasts with osteochon
dritis of the vertebral body proper The latter 15 a disturbance of the enchon
dral ossification within the body and appears much earlier when the ossifica
tion of the body 1s still 1n progress, usually between the third and fifth years,
that 15, during the second period of rapid growth It was first described by
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B OSTLOCHONDRITIC VERTLBRA

In contrast to the emphysitis, the osteochonduitis mvolves the vertebral
body and not the vertebral epiphvsis Tt 13 much rrer than the epiphysitis
The ongmal description of Calve cites two cases Buchman' 1 an excellent
review emphasizes that while the vertebral epiphysitis and the osteochondritis
are paraliel conditions, they appear i different peniods of hie, the osteochon-
dutrs appeaning 1 the carher period from two to SIX yeus The symptoms
are moderate, there 15 some pun, tenderness, spasm, and limitation of motion
The distarbing factor 1s the deformuity of the back which may appear m the
form of a knuckle or an are, depending on the number of vertcbrae myohed

The % ray mecture rescls an wregulanty of the vertebral outhnes and a
flattening and wedgng of the vertebrae This 15 then followed by a stage of
restitution 1 which the vertebral outhines agun appear dense and sclerosed,
but the defarmation of the vertebra 1s final Corresponding with the thinning
of the vertebral bodies, one finds the miervertebral spaces rither enlarged
and widened

The osteochondntis vertebrae as well as the vertebral cpiphysiis develops
on the basis of the mtrnsic changes m the vertebral bodies or emphyses
respectinely They have nothing to do directly with muscular or higamentous
msufficiencies However, once 1n progress, these conditions my be greatly
accentuated by external causes, such as stram or exertion

So far as the treatment ot this condition 15 concerned, recumbency 15 mdi-
cated 1 earhier stages, and a plaster jacket afterward, when the painful stage
has prssed I + deformity remains as 1s usuaily the case, 1t docs not interfere
with the actiity or stability of the spme

VII HAGLUND'S DISEASE OR OSTEOCHONDRITIS

OF THE CALCANFAL APOPHYSIS
Haghind™ descibed an  osteo
chondritic lesion which eeeurs i the
apophyss of the os caless The Jocal
symptoms are shght swellng and
tenderness The < rav picture (Fig
242) shows w the earher stages a
dense shadow suggesting aseptic
necrosis Later 4 defimte frigmenta
uon of the caleaneal apophvsis 1
seen Ths disease 1s eastly controlted

by immobilization

A sy condition affecting the
patella has been described also by

Larsen™ and Johansson ®

Fio 24> Haglends dicease n & case of
osteaporkijoss
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Fic 731 Epiphysttis vertebrae Case D E a) Apnl 1939 b) June 1941



Lecture V

ON NEURO-ARTHROPATHIES
1 DEFINITION

SINCE Charcot® described i 1868 the arthropatiuc jomt 1n tabetics, 1t has
become commonly 1dentified with this disease As a matter of fact, the arthro
pathic or Charcot jomt 15 encountered 1 many other conditions It was ob-
served 1n hemiplegta bv Scott and Allison even as early as 1843, and 1n trans
verse myelitis by Magmier m 1859 Pachard found (1863) that lestons of
penpheral nerves produce “arthropathic” jownts, m the same year Weir
Matchell reported simular yomt changes n lesions of the spinal cord Later
Schlesinger demonstrated the occurrence of arthropathic jomts m synngo
myeha

II THE ETIOLOGY

Is the arthropathic joint a trophic disease entity, or does it represent the
effect of traumatism on a jomt with mpawred sensibibity? It was Charcot’s
idea that the disease was of purely trophic character due to the change 1o the
postertor roots and the cord seen in tabes In opposition to this view 1t can
be argued that there are no such trophic degenerative changes in syringo-
myelia, where loss of sensibility and vasomotor changes obviously suffice to
produce a Charcot jont In thns respect we refer to the expeniments of
Eloesser, who found that jont changes corresponding to the Charcot joint
could not be produced simply by cutting the posterior roots and causing anes
thesta, but that they did develop when the analgesic jont was traumatized
He concluded that 1t 1s the trauma 1n combination with the joint anesthesia
which 1s responsible for the development of the neuropathic jomnt This 1s
significant from the prophylactic and therapeautic point of view, because 1t
shows how mmportant 1t 15 to protect such joints from stramn and mnjury

While trauma 1s never the cause, yet 1t 15 undoubtedly an essential con
tributing element 1n the course of neuropathic jomts The pont 1s, that
because of the nsensibility of the jomt, little attention 1s paud to trauma,
and there 15 no warning sensation of pam to protect the patient aganst harmful
external forces What may seem to him a shght trauma or strain often pro
duces a massive swelling with tension of the shin but with little disturbance
of function After a presumably slight twist the pattent may find himself with
a fractured bone but still able to walk In arthropathic joints trauma must be
evaluated differently from other siuations One must realize that fracture of
bones or collapse of jounts occurs without extraordinary hazard In fact,
pathological fractures may be the earliest chntcal sign of tabes

281
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VIII OSTEOCHONDRITIS OF THE ELBOW JOINT
PANNER’S DISEASE

‘The site of aseptic necrosis 18 occastonally the capitellum of the humerus
(March™®) It was first descnibed by Panner, and 1s known as Panner’s disease
It occours very rarely A sumlar condition, an osteochondritis of the supra
trochlear septum, 1s described by Morton and Crysler, ® who reported six cases
It 15 characterized bv recurrent attachs of pamn and tenderness above the tip
of the olecranon or the upper part of the antecubital space, and 1s associated
with limitation of motion

The x ray shows a sharply demarcated circular fragment of bone, located
mn the supratrochlear fossa Microscopically necrotic foct can be seen under
neath the hyahne cartilage of the trochlea
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Lecture V

ON NLURO ARTHROPATHILS
I DLIINITION

SINCE Charcot® described 1n 1868 the arthropathic joint in tabetics, it h1s
become commonly 1dentified with this diserse As a mtter of fact, the 1rthro
pithic or Charcot jomnt 1s encountered i many othcr conditions It was ob
served 1n heniplegir by Scott and Allison even as exsly 1s 1843, and 1n trans
verse myeliis by Magnier 1 1859 Pachard found (1863) that lesions of
peripheral nerves produce “arthropathic” jomts, 1n the same yewr Wer
Mitchell reported simlar joint changes in lesions of the spinal cord Later
Schlesinger demonstrated the occurrence of arthropathic Jomnts n syringo
myeha

II THE ETIOLOGY

Is the arthropathic jomt 2 trophic disease entity, or does it represent the
effect of traumatism on a joint with impured sensibihty? It was Charcot’s
idea that the diseace was of purely trophic character due to the change in the
posterior Yoots and the cord seen in tabes In opposition to this view it can
be argued that there are no such trophic degenerative changes in syningo-
myelia, where loss of sensibility and vasomotor changes obviously suffice to
produce a Charcot jont In this respect we refer to the experiments of
Livesser,” who found that joint changes corresponding to the Charcot joint
could not be produced simply by cutting the posterior roots and causing anes-
thesia, but that they did develop when the analgesic joint was triumatized
He concluded that 1t 15 the trauma 1n combination with the jomnt anesthesin
which 15 responsible for the development of the neuropathic joint This s
sigmficant from the prophylactic and therapeutic point of view, because 1t
shows how important 1t 1s to protect such joints from strain and njury

While trauma 1s never the cause, yet 1t 1s undoubtedly 1n essentinl con
trbuting element 1n the course of newropathic jomts The pomt 15, that
because of the insensibility of the jomnt, hitle attention 1s pad to traumn,
and there 15 no warning sensation of pain to protect the patient agunst harmful
external forces What may seem to him a slight traumn or stram often pro-
duces a masswe swelling with tension of the shan but with httle disturbance
of function After a presumably shght twist the patient may find himself with
a fractured bone but still able to walk In arthropathic jomnts trauma must be
evaluated differently from other situtions One must relize that fracture of
bones or collapse of jounts occurs without extraordinary hazard In fact,
pathological fractures may be the earliest chnical sign of tabes
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VIII OSTEOCHONDRITIS OF THE ELBOW JOINT
PANNER’S DISEASE

The site of aseptic necrosis 1s occasionallv the capitellum of the humerus
(March™) It was first descnibed by Panner, and 15 known as Panner’s disease
It occours very rarely A similar condition, an osteochondritis of the supra
trochlear septum, 1s described by Morton and Crysler,” who reported six cases
It 15 charactenized by recurrent attacks of pamn and tenderness above the tip
of the olecranon or the upper part of the antecubital space, and 1s associated
with himitation of motion

The x ray shows a sharply demarcated circular fragment of bone, located
in the supratrochlear fossa Microscopically necrotic foct can be seen under
neath the hyaline cartilage of the trochlea
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forang capsulir hgiments, such as the collateral ligiments of the hnee, as
well as destruction of the ntr? articular hgamentous structures, such as the
menisay, the cruciates 1n the hnee, or the hgamentum teres n the hip joint

The para articular changes Appear m form of massive osteophytes, bridges,
and buttresses of bone irregular in shape, s seen for instance at the condyles
of the femur and around the acetabulum, they often form the so called ring
anhyloses or ankyloses cerclees around the joint

Juxta artricular bone formations ~re the ossificitions i the soft tissues
outside the jomt They form Inrge, tribeculated masscs of bone devoud of any
static orientation These bone masses are completely encapsulated 1n fibrous
tissue which separates them from their muscle bed

The peripheral nerves show nterstiial and parenchymatous neuritis nd
degeneration with crumbling of the myehn and disappearance of the axis
cvlinders

F1c 24> Pannus adherent to cartilage n a nonpressure area

B MICROSCOPIC PATHOLOGY

Virchow called attention to the analogy between arthropathy and hyper
trophic arthritis In both conditions in essential feature 1s the revival of the
enchondral ossification at the cartilage bone border

1 The first changes are noticed i the cartrlage The superfictal horizontal
Strata are increased in thichness, and the cells are grouped i Weichselbaum’s
lacunae (Fig 243) The provisory calcification zone 15 broadened Later, there
':I}L:pears a coarse, perpendicular fibnllation with loss of the ghding layer,
to:gi:zxe( 1’?1; };1:]4\/)1501’)7 calcification begins to show perforation by marrow

2 In areas of the jomnt not exposed to pressure a pannus makes 1ts appear
ance, arising from the synovial membrane It 1s firmly adherent to cartilage
which becomes dissalved beneath 1t (Fig 245) *

3 In pressure areas the subchondral spongtosa becomes absorbed, and the
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I THE PATHOLOGY
A GROSS PATHOLOGY

The outstanding feature of the arthropathic yomnt 1s the hizarre combina
tion of productive bone changes within the joint and the capsular apparatus
and a rapid and masstwve destructon of bone Destructine changes mclhde
massive necrosts of the jomt constituents, fragmentation of the articular
surfaces, formation of free bodies, degeneration and destruction of cartilage
waith erostons, and destruction and absorption of Jarge masses of bone adjacent
to the articular surfaces On the other hang, the productive changes consist
in massive apposition of bore around the joint periphery and i the capsular
and pericapsular tissues

The jomt capsule shows degeneration of the synovial membrane, fibrous
mfiltration of the capsular wall, and relaxation and destruction of the ren

Figs 741 and 744 Tabetic joints cartilaginous chanzes Frgure 743 shous
broadentng of the proviorv calcification zone and grouping of the car
tlamnous cells m Werchselbaum s lycunae the superficial or hornzontal
stratum of the Jomnt cartula.e 15 increz.ed in thickness Figure 244 shous
fibnllation of the degenerated jomnt cartstage and loss of the ghding layer
perforation of marrow tongues through the zone of provisory caleification
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Fic 48 Tabetic joint Stagrering ossification hine, central exostosts In places the jount cartilage
d letely and 15 sub d by bone

(Fig 249), or they come from the periosteum of the jont constituents under
the nfluence of ligamentous or tendinous tension (Fig 250)

6 The effect of trauma Wear and tear causes fraymg of the pannus and
fissurning of the cartilage Pressure produces a thinning of the cartilage and a
reactive thickening of the provisory calcification zone, and results m attrition
of the subchondral bone Jomt fractures cause depression nd collapse of joint
surfaces such as, for instance, the plateau fractures of the tibia The cartilage
covering of fractured portions, however, continues 1ts reactivated enchondral
ossification

7 The jomt capsule The fibrous capsule 1s thichened, 1t 1s very vascular
m 1ts deepest layers, and the lymph spaces are greatly increased The layers
include masses of cartilage and bone (Fig 251), which contnue to grow

Fic 749 (Left) Tabettc joint A marginal exostosis projecting in between the two Joint bodies

F1a 2:0 (Right) Tabetic jomt A margual exostosis formed at the msertion of a ligament.
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F1c 746 Joint cartilage and subchondral bone destroved and subshituted
by connectrve trsue

marrow spaces are filled with connective tissue, owing to fibrous degenera
tion of the bone marrow (Fig 246)

4 The revival of the enchondral osstfication manifests 1tself by the perfora
tion of the provisory calcification zone by numerous marrow tongues They
dissolve the matrix of the cartilage zone and lay down enchondral bone
(Fig 247) Not only all the hyaline cartilage 1s finally used up 1n the process
of enchondral ossification, but the fibrocartilage produced by the pannus
also undergoes a simlar transformation

5 This osstfication process leads to formation of pedunculated central exos
toses which project mto the jomnt They are flat and mushroom like (Fig
24b) Margmal exostoses form from the margmal portions of the cartilage

. * o
i

Fic 74+ Tabetic joint Perforation of provisory calcification zone and
asstfication of the deep portion of the jont cartilage
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B THL AGE, ONSET AND TOCAIIZATION

The ages varied from 17 to 82 When first seen 85 per cent of the cises
were between 40 and 70 The male sex prevuled, with 80 per cent

The time mterval between the syphilitic infection and the appearance of the
Charcot jomt varied between five and 40 vews The time between the
appearance of tabes and the tabetic joint averaged two to three years

An acule onset of the tibetic jomt symptoms following fricture was ob
served 1n 28 cases or 20 90 per cent, following other injuries, in 31 cises or
23 38 per cent, thus, m 2 total of 59 cses or 44 27 per cent 1 precipitating
traumatic factor could be estabhished In 1l other cises the onset was gradual
and spontancous

In only 23 out of 134 cases, or 17 per cent, was 1 symmelrical jomnt mvolve-
ment noted, although 1t 15 1ssumed that bilateral lesions occur with 1 frequency
of one 1n four cases At 1ny rate, symmetrical involvement 1s more frequent in
tabes than in syringomyelin This may be explamed by the symmetrical lesions
of the postertor spinal tracts n tabes, in contrast to the more 1symmetrical
destruction of gray matter in syringomyelia

C THE LOCAL SIGNS

It 1s erroneous to beheve that the neuropathic joint 1s a late occurrence,
following the general signs of tabes after 1 long interval On the contrary,
most tabetic arthropathtes and especially the spontaneous fractures occur m
the pre ataxic stage The same 1s true of syringomyelia, in which according
to Schlesinger arthropathies often are 1n enrly symptom, preceding other
symptoms by many years

In no less than 76 of our series of 134 cases, or 57 per cent, the joint lesion
was the first complant of the patient Of these 76 joints, 43 developed after
fracture or some other trauma

1 Effusion and swelling 1s most frequently observed as an early sign It
15 pamless and without redness, and often disappears leaving only a peri-
articular thichening A common cause of sudden effusion 1s a Joint fracture,
although effusion without fracture 1s not mfrequent, espectally n the moré
benign cases According to Oehlecker, these are cases of essentially synovial
type We observed early effusions m 102, or 76 per cent, of the cases

2 Tenderness and pain While the swellng 15, as a rule, associated with
analgesia of the joint, the synovial tissue still retams some tenderness, and
complete analgesia exists only 1 cases of longstanding Consequently, pa,m on
weight bearmg 15 not unusual We observed 1t 1n 48 cases, or 35 per éent and
asan early symptom m 14, or 10 4 per cent ’ ’

Imil ?yl::;::;allr:obllxty 1s, next to swelling and effusion, the most mportant
cipel coen pr:loa};::;)cee(;i to the pomnt of complete flailness The prin-
develops yery o DY g ve destruction of the joint Sometimes the flailness

y rapudly, within a few months, though the patient 1s still able to
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Fic 252 Tabetic jomnt A pedicled body of bone
coming from the inper surface of the Joint capsule

<t

3 S
st \'(ﬁ Ly.;w"'u Fic 251 Tabetie joint capsule greatly thickened
. &2 i :f 1 very vascular 1 ats deeper portions (mostly lsmph
__Lu}d&‘;;; g&w spaces) Penpheral portions are fibrotic
within the fibrous tissue of the capsule Pedicled bodies of bone formed
the capsule may become separated and form free bodtes in the jont (Fig 252)

IV THE CLINICAL PATHOLOGY

According to Lotheisen 10 per cent, and to Marie 4 to 5 per cent of all
tabetics acquire arthropathic joints, Schlesinger estimates the frequency m
syringomyelia as 25 per cent In tabes the lower extremities are most often
mvolved, the sequence 1s hnce, ankle, and hip On the other hand, among 150
syringomyelitic arthropathies of Schlestnger, 122 mvolved the upper extrem:
nes, 1n sequence, the shoulder, elbow, hand, and fingers

A THE FREQUENCY OF GENERAL TABETIC SYMPTOMS
IN ARTHROPATHIES

We examuined 134 cases totalling 214 Charcot jounts, all of which with the
exception of two were due to tabes The Wasscrmann reaction (106 observa
tions) was posttive 1n 61 32 per cent, and negative 1n 38 67 per cent, of the
latter group, however, the kahn or hline was posttive m four cases and the
synovial flud Wassermann 1n 1 case We found a positive Rhomberg sign
(62 observattons) n 82 25 per cert and a negative Rhomberg m 17 74 per
cent The Argvie Robertson pupdiary sign (99 observations) was present 1n
80 per cent, and absent 1n 19 19 per cent

Among 112 cases the knce reflexes were absent in 82 14 per cent, and
present mn 17 86 per cent Only i nme cases or 7 3 per cent did the patients
complamn of defimite paresthesia and numbness of the imbs Lancinating pam
wrrespective of pain about the joint was observed mn 30 cases, or 22 per cent
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B THL AGE, ONSET AND LOCAT IZATION

The ages vaned from 17 to 82 When first seen 85 per cent of the cases
were between 40 1nd 70 The mnle sex prev uled, with 80 per cent

The f1me mtereal between the syphilitic infection and the appearince of the
Charcot jomt vaned between five and 40 years The time between the
appearince of tabes and the tibetic jomt averaged two to three years

An acute onset of the tibetic jomnt symptoms following fricture w1s ob
served 1n 28 cases or 20 90 per cent, following other mjuries, m 31 cases or
23 38 per cent, thus, 1n 1 tot1l of 59 cases or 44 27 per cent 1 precipitating
traumatic factor could be established In all other cases the onset was gradual
and spontineous

In onlv 23 out of 134 cases, or 17 per cent, wis a symmctrical jomnt mvolve
ment noted, although 1t 1s 1ssumed that bilateral lesions occur with a frequency
of one 1n four cases At any rate, symmetrical involvement 1s more frequent
tabes than 1n syringomyeha This may be explamed by the symmetrical lesions
of the postertor spinal tracts n tabes, in contrast to the more 1symmetrical
destruction of gray matter in syringomy elia

C THE LOCAL SIGNS

It 1s erroneous to belteve that the neuropathic joint 1s a late occurrence,
following the general signs of tabes after 1 Jong mterval On the contrary,
most tabetic arthropathies and especially the spontaneous fractures occur in
the pre ataxic stage The same 1s true of syningomyela, in which according
to Schlesinger arthropathies often are an early symptom, preceding other
symptoms by many years

In no less than 76 of our seres of 134 cases, or 57 per cent, the joint leston
was the first complaint of the patient Of these 76 joints, 43 developed after
fracture or some other trauma

I Effusion and swelling 1s most frequently observed as an early sign It
15 pamless and without redness, and often disappears leaving only a per-
articular thichemng A common cause of sudden effusion 1s a jomnt fracture,
although effusion without fracture 1s not infrequent, especially wn the moré
bemgn cases According to Oehlecher, these are cases of essentially synovial
type We observed early effusions 1 102, or 76 per cent of the cases

2 Tenderness and pain While the swelling 1s, as a rule, associated with
analgesia of the jont, the synouial tissue still retains some’ tenderness, and
complete analgesia evsts only m cases of longstanding Consequentl pa,m on
weight bearing 15 not unusual We observed 1t m 48 cases, or 35 eryc’ t, and
as ;m early symptom in 14, or 10 4 per cent ’ per cent, an
oo ?y(:;g:lnal Ir:l:llnhty 1s, next to swelling and effusion, the most important
el o . ay proceed to the pont of complete fladness The prin-
develops :els trae ;;l]'ogressue destruction of the jont Sometimes the flarlness

ty rapudly, within a few months, though the patient 15 still able to
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bear weight In all our cases of flail tabetic jomnts the process of bony destruc
tion was found to be far advanced In 2 cases the tibia could be dislocated
voluntanly, 1n a 3rd, the knee could be hyperextended to 45 degrees, and the
hip of the same side was telescoping

4 Pathological fractures Spontaneous fractures without any external
violence are frequent in patients suffering from tabes Abnormal fragibty of
bone 1s found 1n a number of other conditions affecting the central nervous
system, n progressive paralysis, hemiplegla, spina bifida, and other con
genital lesions of the cord, also in paraplegias from transverse cord
lesions

These fractures heal usually as normal fractures would under sufficient
immobilization, although functionally the callus may not be as sound as normal
callus Also, because of analgesia and ataxia, undue strain 1s 1mposed prema
turely upon the callus, which 1s often of the luxunant type On the whole, a
longer immobhzation 15 necessary It 1s beheved that these fractures occur
most frequently in the stage of incoordination, but they may appear 1n earlier
stages

Our 33 cases of pathological fracture constitute 24 8 per cent of the series
They mnclude fracture of the astragalus, o5 calcs, nech or shaft of the femur,
anhkle, condyles of the tibia or femur, humerus, and pelvis

5 Deformity in Charcot joints Considering the great amount of destruc
tion 1n the jomt, 1t 1s not surprising to see deformities of all hinds and degrees
In 109 cases m which the Lhnee joint was mvolved the most frequent deformity
was genu varum, mn 19 cases or 17 4 per cent, genu valgum was found in 14
cases or 13 per cent, genu recurvatum, 1n six cases or 58 per cent In 38
cases of ankle jomt involvement varus deformity was observed mn four cases
or 10 5 per cent, and valgus 1 two cases or 5 2 per cent In the Charcot spine
Lyphosts and scoliosis were observed n all 14 cases Shortening due to jomt
destruction ranged up to three inches In one instance of a Charcot hip 1t was
due to absorption of the head and medial portion of the nech of the femur,
another a two inch shortening was caused by absorption of the head of the
femur alone

6 Suppuration i Charcot joints Pyogenic mfection superimposed upon
a Charcot Joint 1s a very serious comphcation Tt 1s usually not controllable
Suppuration may follon nfection from a perforating ulcer, as mn the foot
More often 1t 15 the result of direct ulceration of the skin over the joint, only
rarely does 1t occur secondarily through the blood stream

The prognosis of suppurative arthnitis in Charcot joints 1s usually poor
The pyogenic infectton controls the picture Ten of our cases became infected
through ulcers and local sores All except two came to amputation Of the two
cases 1 which the mfection could be controlled, one mvolved the knee jomnt
and control was accomplished by arthrotomy The other case was a neuro
pathic subastragalar jomnt in which the infection was controlled by wide
dramage under Orr’s technque
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D THL \-RAY TINDINGS IN CHARCOT JOINTS

Generlly sperking, the x 1y signs consist in sclerosis, frigmentation, and
~bsorption, in new bone formation and exostoses, n extra artteular osstficatton,
pathological fractures, distocation, disalignment, and jomnt cftusion All these
phenomen have 1 certun pathological relntionship, but 1t 1s not esy to recog
mize therr sequence nd sigmficance m the course of this remarhably errmtic
and unpredictable affiiction

1 Sclerosis

It 1s one of the early nd most sigmificant signs It always precedes and
Leeps hexd of the process of frigmentation ind destruction In the knee, for

Fic >33 (Left) Charcot knee
sclerosis of contacting condyles

Fic 233 (Right) Charcot hnee
half joint contact of sclerosed
condyles Case R §

mstance, when the articular cartilage 1s already completely disintegrated, the
sclerotic process still extends to mvolve the femoral and tibial condyles n their
entire width Where the process 1nvolves one half of the jomt onlv, the con
tiguous medial or lateral condyles of the tibia and femur are involved n the
sclerotic process (half jount contact, Figs 253 and 254)

Is the sclerosis reversible? It 1s possible for the sclerosis to disappear and to
be substituted by more or less normal trabeculation and bone of normal den
sity, but this occurrence 15 very rare We observed mn one case that the
sclerasts which 1nvolved the acetabulum cleared up after the head had suc
cumbed to destruction (Fig 255)
th;ng\;:iimms 15 not uniform, 1t depends on static factors In the hip jomnt
dencty con portion of the acetabular region shows sclerosis, but the greatest
ety responds to the areas of support of the femoral head (Fig 256)

atter wanders upward and laterally with the mcreasing destruction of
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Fig 255 (Left) Charcot hup sclerosts of acetabulum that cleared up
Fic 256 (Right) Charcot hip melting of femoral head and sclerosis of acetabulum Cae V F

the acetabulum, we see that the maximum of sclerosts wanders laterally also
(Iig 257) If a supporting ledge or buttress 1s projecting from the acetabulum,
the greatest amount of sclerosis 1s seen n this ledge or shelf

2 The atrophy and osteoporosts

Sclerosis which plays such an important part 1s assoctated not only with
1bsorption, but also with regional atrophy and osteoporosis It must be under

Charcot hip wsandering sclerosis of
acetabulum Case G T

Fic 7>

stood that the sclerosis 1s strictly re
gional, and mnvolves only the articu
lar constituents Beyond these limits
true atrophy can be seen, though 1t
15 never very marhed We find 1t, for
example, i the supracondylar re
gions of the femur As a rule, this
atrophy 1s found only where there are
also trophic changes of the overlying
soft parts

3 The disalignments and patho
logical dislocations

Can the ligamentous and capsular
relaxation, caused by effusion of the
joint, produce pathologtcal disloca
tion or 1s 1t necessary that the jont
be destroyed? We have observed
only 1 case where the joint bodies
were still intact and the contours
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were apparently still normal, where nevertheless an antenor dislocation af
the tibit (marked genu recur atum) ensted following a long period of joint
cftusion (Tng 258)

V SPLCIAL CLINICAL SITUATIONS
A SKUIT AND HLAD

On rare occisions one abserves trophy nd «pont incous necrosis of the
mandibles 1nd the masiiac in tabes nd n syrmgomyehn Rosin (1891) re-
ported 22 cases mn the hterature  There may be a loss of tecth without m
flammatory signs, n nalgesia of the gums, and extensive necrosis, but there
1 never any compheating phlegmon Anesthesia of the trigeminus 15 common,
imolvement of the motor root 15 rare Ulceration of the mouth occurs, and
spontancous fracture of the mandible has been seen, also pseudoarthrosis

Fic 258 Charcot knee subluxation but
no gros joint destruction (N ray of
case 1n Figure 267 )

Frc 259 Charcot shoulder

?g;xsngomyelmc lesions of the shull were reported by Schlesinger, 1s early as

B TABETIC JOINTS OF THE UPPER EA\TREMITY

The joints of the upper extremity are mvolved n 80 per cent of the syringo
myelitic arthropathies, in contrast, only a small percentage of upper extremit
arthropathies 1s encountered m tabes In our series of 134 cases mvolving ZIX
arthropathic joints, there were only five cases or 2 4 per cent mvolving th
up?er extremity, three elbows and two shoulders s
of !tlhge;:::l,r tileh shoulder 1s more frequently mvolved Extensive destruction
v w;t}? n ead 15 common, and 15 often followed by spontaneous dis
ot Margrna, e melting away of the head, massive effusion appears in the

rgmal exostoses and para articular calerum deposits are seen (Fig

259) Erosion of branch
e i nches of the aullary artery was observed in 1 case m our
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The elbow likewise shows severe changes There 1s an enlargement of the
coronoid fossa, and the grinding off of the joint surfaces finally leads to com
plete destruction of the joint, resulting i a flail joint with pathological dislo
cation The articular and per articular structures are enormously thickened
Ample new bone formation and calafication occurs n the muscles, particu
larly in the triceps and the brachialis anticus Free bodies are frequently found
(Fig 260) As many as 100 of these bodies have been observed, so that the
picture resembles osteochondromatosis

There 1s no effusion in the wrist and hand, but there are, nevertheless, very
marked changes 1n the distal end of the forearm bones a1 d the carpals A

Frc 760 Charcot elbow Fic 261 Charcot hip

volar dislocation of a single carpal bone or of the entire carpus may result
The jomnt does not become flail, as the shoulder or elbow, but remains rather
ngid Numerous exostoses can be seen The interphalangeal and metacarpo
phalangeal jonts are occasionally affected The thumb, especially, shows
arthropathic changes of the metacarpophalangeal jomnt

C TABETIC JOINTS OF THE LOWER EXTREMITY

1 The hip jomnt The /p 15 not as frequently involved as the knee or
ankle, there were only 33 cases, or 13 per cent, 1n our series Flatow reports
38 cases among 149 tabetic arthropathies In syrmgomyeha, arthropathy of
the hip joint 1s hikewise rare, Schlesinger reports only one case in his series
of synngomyelic arthropathies

The characteristic feature of the arthropathy of the hip 15 sclerosis of the
acetabulum with bone proliferation and periarticular bone apposition, and a
rapid melting down of the head (Fig 261) By an alternation of destruction
and scleross, the acetabulum becomes enlarged (wandening acetabulum) The
head follows, and the femur telescopes (Fig 262) While 1n some cases a sort
of ankylosis may develop, the usual event 1s a complete melting down of the
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head and neck, lewang only 1 comeal end of the
shaft (Charcot’s so called baguette de tambour)
Occastonally there are frec bodies n the hap joint,
more common 1s extensty e ossificition of the muscles,
especrtlly 1n the adductor group Posterior disloca
tion occurs after erosion and destruction of the
posterior 1cetabulac margin

2 The arthropathy of the pelvis 1s charmetenized
by hyperpitsin, nd ossification of the higments and
of the muscie m<ertions, 1nd formation of massine
exostoses 1t the 1iac bones and at the symphysis
associnted with destructive lesions of the pelvic joints
In the sacro thac jownt the destruction may result
n diastasis and complete disintegration

3 The knee Of all jomnts, the hnee 1s most fre
quently wnvolved in tabetic arthropathies In 109 of
214 tabetic joints, or 509 per cent, there w1s i
volvement of the knees The charactenstic features
of the arthropathic knee 1re the massive effusion and
capsular relaxation, and the crosion and destruction
of the jont bodics with marked deformities and
disalignments In one type of case the disease de-
velops slowly, simulating deformung arthritis, 1n
another type the onset 15 sudden, with masswe
effuston and rapid disintegration T he first type may
cause considerable diagnostic difficulty, but the

absence of pam or heat distinguishes 1t from a
chrome arthritis

FI16 263 Charcot knee

20%

Fic 762 Charcot hip, tele-
scoping femur Case F L

Fic 264 Charcot knee
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‘The arthropathies with sudden onset are usually the result of a preceding
mtra articular fracture, such as a chip fracture of the condyles The group
with slow development may show secondary fractures later in the course

Early x ray signs are bone infraction or avulsion, shght contour changes
of the condyles, exostoses, and absorption Later signs are depression of the
condvles with formation of genu valgum and varum, proceeding to complete
melting down of the condyles and flailness of the joint The end result 1s de

Fic 76> Tabetic genu varum Fic 706 Charcot knee, genu valgum Case W &

struchion of the joint, sometimes with posterior or lateral distocation of the
tthia (Iigs 263 and 264)

Genu varum 1s the most common deformity (Fig 265) Of 39 cases the
tabetic deformity of the knee was a genu varum n 19, a genu valgum m 14
(g 266), and a genu recurvatum mn six (Fig 267)

4 The ankle was the jomnt mvolved 1n 38 of our senes, or 17 7 per cent
The extensive destruction and disintegration of the jomnt 15 associated with the
formation of para articular evostoses Swelling, absence of pam, and de
formuty are the principal signs A pes varus 1s the most common deformity
(Fig 268) Sometimes a malleolar fracture precedes the arthropathic changes
(g 269) The combination of Charcot knee 1nd ankle s frequent (Fig 270)

5 ‘The tarsus In 15 cases, or 7 per cent the tarsal jomnts were affected
Pathological shear fractures of the astragalus are observed Similar fractures
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Fic "6, Tabetic genu recurvatum Fic 763 Charcot ankle varus deformity
Cael C

PR,

Fic 769 Charcot ankle follawing F16 270 Bilateral Charcot hnee
malleolar fracture and ankle
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Fic 271 Charcot tarsus collapse of scaphord and cuneiforms

of the scaphoid occur frequently In advanced cases all tarsal bones collapse
(Fig 271) Depression and flattening often follows when the os calcis 15 1~
volved (Fig 272) Less frequent are fractures of the metatarsals The so
called pee tabetique 1s a shortened, thickened, and rounded foot m which the
normal contours and curves are gone, and the arch of the sole 1s flattened

In the toes one finds the metatarsophalangeal articulation more often mn
volved than the mid and end phalangeal joints (Fig 273) A mal perforant,
described as a new disease by Nelaton (1872), 1s almost always present 1n
advanced cases of tabes of the foot It 1s situated most often over the big toe
and heel It takes its start from a
neighboring neuropathic jomnt, the
immediate cause being the pressure
1:chemia of the weight bearing areas
of the foot

D THE CHARCOT
SPINE

Spinal involvement 1s fourth in
frequency among tabetic lesions of
the sheleton The first two cases
were described by Charcot (1886)

Fic 777 Charcot tarsus collapse of os calcis Our sertes mcludes 14 cases, or 104
per cent of the total The preferred site 1s the lumbar and lower dorsal spine
The imtial changes are sclerosis and formation of long spurs and exostoses
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Fic 3 Charcot metatarcophalangeal
joint Case H H

Fic 243 Charcot pune earher changes

Fi6 775 (Left) Charcot pine later tage
76 (Right) Charcot pine (transserse myehtis) collapse and massive paraertebral
bone formation

Fic
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(Fig 274) Ths 1s followed by wedge formation and scoliotic deformity
(Fig 275), and finally by total collapse and massive paravertebral bone
apposition (Fig 276)

Compression of the cord and cauda equina are rare In syringomyelia one
frequently sees scoliotic deformties mn the cervicodorsal region Lumbodorsal
scoliosis 15 observed 1n tabes

VI THE TREATMENT OF NEUROPATHIC JOINTS
A CONSERVATIVE

Most observers believe that the treatment should always be conservative,
the principal measure being immobilization mn casts or braces, and ehmination of
all Jomt motion No spontaneous healing 1s possible, but the arrest of tabetic
destruction 1s often accomplished by early application of supportive apparatus
This apphes especiallv to the hnee joint

For immobihizing the knee joint we recommend a well fitting long leg brace
with a tuber seat arrangement TIifty six Charcot hnees were treated m this
manner Even in bilateral cases long leg braces are well tolerated, and the
patient 1s able to walk by means of two canes For the ankle we advise a short
leg brace with a free ankle joint to be attached to the shoe For the kzp joint
a long leg brace with a tuber seat attached to a broad pelvic girdle 1s very
useful, as 1t ehminates all weight bearing on the joint Twenty of our hip cases
were treated by these conservative procedures The tabelrc spine requires
immobihization 1 a spmal brace of the Taylor type or, in advanced cases, the
more ngid and substantial standard body brace with a nigid anterior and pos
terior frame For the elbow a long arm brace supplied with a hinge jomnt of
Iimited range of motion offers sufficient protection

B OPERATIVE

1 Fusion and resection

Conservative treatment means only the protection of the afflicted joint and
the retardation, and sometimes the arrest, of the disease Can the disease be
elimmnated bv resecting the joint? Ullman, who first advocated the operative
resection (1897), did not expect consohdation, and most of the earlier surgeons
dechned the operation However, more recently good results from the resec-
tion of tabetic joints were reported (Oehlecher)

It 1s necessary to select the cases with the greatest care, the most important
pomt 1s the early dragnosis Only 1n earlest stages 1s resection of any avail It
must be done before greater masses of bone have become destroyed, and
while an accurate adaptation of broad, comparatively healthy bony surfaces
1s still possible One should not overlook that the tabetic jomnt 1s emmently
susceptible to pyogenic infection, and that 1t 15 very poorly equipped to con-
trol 1t Practically all mnfected cases lead ultimately to amputation

For the hip we use the extra articular fusion, and 1n some cases, the Lorenz
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osteotomy The operation of choice for the knce 1s fusion rather than resection,
but 1t 1s apphicable m the very early cases only More adyinced cases must be
resected ‘The bone ends should be freshened only spanngly, to simphfy the
operation we refran from removing the jont capsule

2 Amputation

There alw1ys remans 1 number of cises for which the amputation 1s the
only solution These are, first, the cases with suppuratve wrthnus of the knee
jont In our series there were seven amputations for Charcot hnees, five be
cause of suppurative arthntis The other two were performed bectuse of 1d
vanced destruction of the jont

Another case for amputation 1s the Charcot ankle with massive destruction,
which can no longer be controlled by supportis e apparatus In this case Syme’s
supramalleolar amputation may be performed, or 1n cases of arthropathy of
the foot, the Pirogoff amputation Of six amputations of the foot in our series,
two were performed for suppurative arthritis of the ankle joint

C END RLSULTS
1 The hip

Of 20 articulations treated by conservative means the results were fol
lowed up 1n 12 and were satisfactory The patients were comfortable and
able to wall The time of obsersation averaged six and one half vears

Of our six Charcot hips treated by operative procedures, the results were
as follows Fused, three cases with one good result and two failures, Whitman
reconstruction, one case with satisfactory result, Lorenz osteotomy, two cases
with fair results in both

2 The knee

Of the 89 joints treated by conservative means, 65 were followed up, and the
results observed were Good, 56 jomnts or 86 per cent, fawr, s1x jomnts or 9 2
per cent, poor, three jJoints or 5 per cent The patients with good results were
able to walk, and 1n some cases able to work mn braces The observation time
averaged four years and one month Unsausfactary results could be explamned
n most cases by poorly fitted braces, or braces which could not be made to
fit because of marhed valgus or varus deformuty or because of swelling

Fusion was performed mn six knees, and a sohd union was obtamed m four
of the other two, one was a fibrous union and the other, a failure ’

3 The ankle

Thurty three ankle joints were treated conservatively, of which 21 were fol

lowed up The results were Go
od, 15 or 71 per cent The ob,
averaged four yones p observation time

10df two cases operated on, one had a subastragalar arthrodesis, with con-
olidation 1n four and one half months and good functional results, the other
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was a varus deformity which was treated successfully by osteotomy of the
mternal malleolus to correct the ankle varus

4 The spine

Of 13 cases, 10 were followed up, all having been treated conservatively
The results were Good mn seven cases or 70 per cent, fair in two cases or 20
per cent, poor Ir one case or 10 per cent

S5 The elbow

Three jonts were treated conservatively by means of elbow braces

6 The shoulder

Two joints were treated conservatively by physiotherapy only No support
was applied, as there was no nstability and hardly any functional impairment
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coxa vara 727

oper
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tenosvhovits tuberculous 202
Yernew] syphilitrc bursopathy 163
treatment operative 207 203 212

Calcaneus
apophyseal osteochondritis 279 (See alse Foot
and ankle)
Capsular changes (See under name of speafic
disease)
Carpal lunate bone
aseptic necroms 243 274 {See also Wrist joint)
{artilaginous changes (See under name of <pe
une disease)
Cervscal spondylarthrigs, 112 119
scalenus syndrome 117
Charcot joints 781 300
operatsve Indicatton 288 300
m congeptal syphis 163
Chondromalacia patella
au cultatory signs /9
removal of patella 87 (See also Knee jount)
Clawfoot deformity arthntic operative correc
tion 49 (Se¢ also Foot and ankle)
Clas band contracture arthnbe 21, 24
prevention and treatment 47 31 55, 57 66
(See also Hand and fingers)
Clutton yomt 163
treatment 163
Colchicum therapy m gout 130
Contractures mn
atrophic arthnbis 71 24
prevention and treatment 34 69
Dupuytrens contracture 183 100
treatment 186
hypertrophie arthnti 77
treatment 86
pyorentc arthntis 138
Cortrsone therapy 1 atrophic arthrits 39-40
Coxa vara rachitic 227
Craniotabes rachitic 230
Crowe s vaccine therapy n atrophic arthnts 33
Cystuicercus cellulosae tn muscles 130

Dermatomyositis 176
Distocatton pathological in
hypertrophic arthritis hip
pyogentc arthntis 135 13¢
hip 144
tabetic jonts 290
Dorsum rotundum 0 spondylarthntis 104
Drug allergy source of nonspecific arthntis 11
Duchenne type of progr muscular dystrophy
215
Duchenne Aran type of progr muscular atrophs
218
Dupuytrens contraciure 183 190
palmar fastia

0 81
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treatment 186
plantar fasaa 190
Dystrophies
hpoid 267 267
progressive muscular 214 217

Echinococeus disease of muscles 181
Elbow joint, diseases and mvokements mn
atrophic arthntls 27
treatment 4547, 8 69
hypertrophic arthntr 71 82
myositis ossificans 142 17>
osteochondntis 280
Pyogenic arthnitis 133 140
treatment 14Q 148
syphilis of Joints, 167 166
tabes 202
tenosynovitis 20>
Endocrine disorders sources of mfection in
atrophic arthritis ¢
hypertrophic arthnitis 70
Easinaphihie granuloma 762
Equinus contracture arthntic correction 48
Erbs proresave muscular dystrophy 215
Ertron therapy m atrophic arthatis 33
Exophthilmus m Hand Schuller Chrnstan dis
ease 264
Exostose margmal 1n
hypertiophic arthnts 77
tabetic joints 284

Fastial changes (See under name of <peufic
dicease)
Fat pad enlargement
Lnee 59 78
ndication for removal 85 89
Felty » syndrome 12 19
Femur dis a<es and deformittes 1n
eosnophilic granuloma 267
Gaucher diseae 266
gumma syphilite 15
myoatis syphilitic 180
myositts ossificars 174
osteitts fibrosa cystrea locah ata 251
o tettis fibrosa generalrata 2 5
osteoporosts 240
Fibrost rheumatie 1,8
Fibrous dy plasia
osteitrs hibro a cystica localLata 251 754
osteitts fibrosa generalisata 254 261
Fingers diseases and deformmttes (See Hand
and fingers)
Flatioot
arthnitic 48
rachitic 30
Food allergv source of nonspecific arthntes 11
Foot and ankle diseases and deformities 1n

mn nonspectfic arthnis
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Synovial chanpes (See under name of epeafic
disea ¢)
Syphilis of bones and joints
bone 150 161
acquired 133 161
congenital 150 15%
Jomt 167 166
acqured 164
conzental 167 164
tabes 787
tenosynovitts 193 20>
Synngomyelia ?81 300
1 cervieal pondslarthntie 115

Tabes (Sce “\euroarthropathies)
Taersa sohum n muscles 130
Tar<al Jomnts diseaces and deforrmties 268 2.3
(See also Foot and ankle)
Tendmns caleareous 706 207
Tendons and tendon sheaths diceates 191 207
speaal chmeal pathology 108 70, (See also
under mame of peafic dises.c)
Tenonitis fibrous acute 10*
Tenosynovitts 191 207
acute serous 197
acute suppurative 19
adhesne 205
bapial 204
gonorrheal 193
theumatord 17 193
tenosing 197 207
syphiitic 70y
tuberculous 198 707
Thermotherapy atrophic arthntiy 41
Thompson disease cong myotoma 270
Thumb 1eno ynowbis stemowng OF 204
Thyroid dy function n
Recklinghan en disease 755
senle o teoporos.. 740
Tibia diseases and deformities
bursitis 207
myositis os ificans gastrocnemius 174
Osgood Schlatter dueae 275 276
Paget o textss deformans 247
Ruckets 230
operative indication 732
synovitis 20>
syplulis 130 161
tenosynoviti  tibiahi anticu 205
tuberculous of muscles 178
valga and vara rchitic 727
Toes di eases and contractures 1n
gout 120 132
osteoarthropathy hypertrophic 100
tabetic joints 796 (See also Foot and ankle)
Tom Fancont syndrome 1n ricket 731
Tophr 1 gout 173 176

Trauma role in
calafication of bura 206 707
calafication of lizaments 10,
Charcot joints 231 785
Dupuytrens contracture 183
myoutts suppurative 1.3 14
myoutis osficans 177 143
necross aseplic 768 730
osteoporosis semie 739 291
tendons owfication 19y
Triceps muscle myotis 15
Tneeps tendon oihication 19
Tochina 1 mu cles 181
Trummer cy<t 10 hypertrophic arthntis 7> 103
Tuberculosts of
bur<ae hygroma 196
mu cles 178
tendon  heaths 193
tenosynovity. 193 %07

Ulna syphibs 159 161
Urticana allergic 10 non peaific arthntes 10

\accne therapy non peafic arthnts 33
\ernewl syphiitic bursopathy 163
\ ertebral epiphyatis 2,6 749
osteochondnt: 2,9
A1 ceral chanves nonpecthic arthntis 25
\isce optosts 2
Vitamuin
defictency 1n
nen peafic arthnus 10 70
os eomalaca ?34 738

osteoporost 739 743
nickets 275 734
smrvy 238

therapy 1n

Dupuytren s contracture 186 190
non pecific arthnits 38 84
osteomalacia 236 737

o teoporosr. s.mle 247

progressive muscular dystrophy 217

nchets 737 234

scurvy 733

Volkmann schemic contracture 171

Werdnig Hoffmann type of progr  muscular
atrophy 210
Wt joint diceases and contractures n
atrophic arthnitis 21 54
treatment 3 -37 57 6. 63
gangha 193 °0»
hypertrophic arthntis /1 82
necrost  aseptic 2,3 273
pyogemc arthntis 133 149
treatment 140 148
nickets 279
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Serule disea.es of bone
osteoporosis 239 243
Paget osteitis deformans 243 750
Shoulder jont diseases and contractures 1n
atrophic arthntis 17 21
treatment 45 47 38 62 65
bursitis 196 206
calerfication  coracoclavicular hgament, 197
hypertrophic arthnitis 71 87
tears periarticular structures 77
pernarthritis, 194 107
pyogenic arthntis 133 149
muscular atrophy 139
treatment 140-148
spondyhtts cervical 114
syphihs 167 166
gas mfection 176
myosttts 180
tabes 291
tenosynovitis biceps 704
syphabitic 205
Skin changes and diseases
dermatomyositis 176 177
gout 178
nonspectitc arthnitis 24
Skull diseases and 1nvolement in
Hand Schuller Christian diease 264
Letterer Sine disease 266
osteopaross <emle atrophy 240
Paget osteitt deformans 748
syphilitic o teomyehnie 15 160
tabes 201
Snapping finger 192
Spa treatment 1n atrophic arthritis 47
Spine diseases and deformties 1n
atrophic arthntis 19 102 106 100 119
ankylosis 18 101
spondyloce rhizomelique 105
chimical symptoms 103
differential diagnosis 106
treatment 109
operative 111 117
atrephy mn
osteoparasts sentle 239 243
progressive muscular atrophy 217
cervical arthrites 11 119
chmical symptoms 113
differential chagnosis 11>
treatment J17
Charcot <pine 296
hypertrophic arthnitss 106 119
chnical symptoms 108
treatment 109
operative 111 112
myasitis theumatord 17
myositts ossificans 173
gstettis defarmans, Paget 246 250

compression 248
laminectomy, 2 0
osteochondritis 26 279
pyogemc arthnitis sacroihac jomt, 144
Picque resectron 144
Spondylarthntis (See Spine)
Spondylose rhizomelique 105
Statistics
arthroplasty arthnitic joints 68
arthroplasty hip hypertrophic arthntis 98
arthroplasty knee, hypertrophic arthnii 89
arthroplasty septic joints, 144
drawnare, joints pyogenic arthntis 145
drilling bone hypertrophic arthnitis 97
gold therapy atrophic arthntis 37
Magnuson operatron hypertrophic arthrits, 88
myositis ossificans 17§
nai! arthrodesis hup hypertrophic arthritis 94
obturator neurotomy hypertrophic arthntis
95
osteotomues, pyo,eme arthritis 144
radical resection tendon sheath tub teno
syrovitis wnst 207
removal patella hypertrophic arthnitis 87
resectton palmar fasaia Dupuytrens contrac
ture 187
sctatie nerve resection hypertrophic arthnites
%
stovarsol therapy congenital syphilis 163
subgluteal bursitts 717
subtrochanteric osteotomy  hypertrophic ar
thnitis 9/
synovectomy knee, atrophic arthritis 59 60
treatment Legg Calve Perthes disease 277
treatment neuroarthropathies 209
treatment rachitic deformities lower extrem:
ties 232 234
turnbuckle correction atrophic arthris 51
X ray therapy atrophic arthriis 42
X ray therapy spondylarthnitis 111
Steroid complex therapy m atrophic arthntis 39
Still s disease 17 19
Stovarsol therapy
jomnts 163
Strumpell Marre type of spondylartheitis 104
11t
treatment 109
x ray therapy 111
Subluxation pathological arthritre hip 79 81
Suction treatment of Proetz paranasal smuses
32
Sulfarsphenamne therapy 1 syphils 165
Sulfur therapy in
atrophic arthritis 35 38
hypertrophic arthntis 83
pyogenic arthritis 141

m syphils of bones and



SUBSTCT INDI N

Synovial changes {(Sce under name of speatfic
duea ¢)
Syphihs of bones and jomnts
bone 150 161
acquired 158 161
cangemtal 150 158
jomt 167 166
acquired 164
congemtal 167 164
tabes 787
tenosynovitis 103 20>
Syningomyelia 78t 300
in cervical <pondylarthnitis 115

Tabes (See \euroarthropathies)
Taem1 olwum i muscles 180
Taral joints diseases and deformities 768 773
(See also Foot and ankle}
Tendimtis calcareous 706 707
Tendons and tendon sheaths diseases 191 707
special chimeal pathelozy 198 707 (See also
under name of speafic diea e)
Tenomtis fibrous acute 197
Tenosynovitis 191 207
acute serous 192
acute suppurative 197
adhesne 705
bitiptal 204
gonotrheal 193
theumatoid 17 193
stenosing 197 702
syphilitic 203
tuberculous 198 702
Thermotherapy atrophic arthritis 41
Thompson dis ase cong myotoma 2770
Thumb tenosynovitis stenosinz 202 204
Thyrod dy function m
Recklinghausen disease 255
sentle osteoporgsis 740
Tibiz diseases and deformities 1n
bursitis 207
myositis esaficans gastrocnemius 174
Osgood Schlatter disea e 275 276
Paget osteitis deformans 247
Ruckets 230
operative indication 732
synovitis 205
syphibs 19 161
tehosynovitis tibiahs anticus 703
tuberculous of muscles 178
valga and vara rachitic 227
Toes di eases and contractures 1n
gout 1 0132
osteoarthropathy hypertrophic 100
tabetic Joints 796 (See also Foot and ankle)
Toni Fancom syndrome ip rckets 231
Tophi 1n gout 174 176
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Trauma role in
calaification of bursa 206 707
calafication of hipaments 107
Charcot joints 281, 285
Dupuytrens contracture 183
myositis suppuratine 1¢5 147
myositis ossificans 172 178
necrosis aseptic  ?68 780
osteoporosts semle 230 241
tendons ossificatron 105
Trceps muscle myortis 15 &
Triceps tendon ossification 193
Tnchina 1 mu cles 181
Trummer €yst 10 hypertrophic arthntis 75 108
Tuberculosis of
bursae hygroma 196
mu cles 178
tendon sheaths 193
tenosynovitis 198 20?

Ulma syphibs 159 161
Urticania allerme 1 non pecific arthritis 10

Vacane therapy nonspecific arthritts 33
Vernewl syphilitic bursopathy 163
\ertebral epiphysitis 776 2,9
osteochondnitys 2/9
V1 ceral changes nonspeafic arthntis 25
visceroptosss 25
Vitamn
deficiency n
non peafic arthntis 10 70
osteomalaria 734 238
osteoporo 15 %39 243
nckets 225 234
scurvy 738
therapv 1n
Dupuytrens contracture 186 190
nonspecific arthntis 38 84
osteomalacia 36 737
osteoporosts s mile 212
progressive muscular dystrophy, 217
rickets 237 734
scurvy 38
Volkmann 1schemic contracture 171

Werdmg Hoffmann type of progr
atrophy 219
Wit joint diseases and contractures in
atrophic arthntis 71 54
treatment 45 47 57 67 65
gangha 194 70”
hypertrophic arthntis 71 87
necrosis aseptic ?73 774
pyogenic arthntis 133 149
treatment 140-148
nckets 249

muscular
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tabe 207
tenosynovitis 10%
syphilitie 205
tuberculous, 198 202
Wry neck rheumatic, 17
“ ray therapy, m

eosmophilic granuloma *64
nonspectfic arthntis 4> 84 97
Recklinghausen disea.e, 759
spondylarthritis 110

cervical 119
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