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Preface to the American Edition

Thu book 15 devoted essentially to a climeal deseription of the
condition, Ankylowing Spondyhitis, 1n Al the phases of its course
Fven the ttle indicates that we have conudered this discase as
distinet from rheumatord arthrius, an opimon which 1s not shared
by the majonty of American rhcumatologists  Some biologic
studies seem to furnish evidence in favor of such a distinction

From the French edition of 1951 we have made only changes in
presentation  We have also 1dded to the bibliography papers that
have come to our Attention since 1950, the ongmnal bibhography
having ended at that time

We would like to emphasize one point in the presentauion which
we adopted for the first ediion The frequency and the time of
appearance of the symptoms have been based on a study of 200
cases. Therefore, some of the cases were scen at the beginning of
the disease, while others were not seen until the discase had reached
an advanced stage  we have used this heterogencous series of
cases, because these cases reflected the diagnostic problems that
were brought to us  In order to facilitate the reading of the book,
we have presented our findings in the form of percentages, but these
figures are not to be regarded as statistics A senies of cascs of
Ankylosing Spondylitis of more than 20 years duration would have
permutted us to give mare precise data on the frequency of different
mamfestations as they appear during the course of the disease, but
the frequency mentioned 1n the book 13 based on only 40 cases

We wish to express our gratitude to Doctor A U Desjardins,
who spontaneously undertook this translation and who has carred
out this task with a conscientiousness and fasthfulness which we
cannot prause sufficiently
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Translator’s Preface

Tnmlnnun of a book from one language nto another 13 not as
casy as 1t may apperr to readers who know only one lnguage
When the book 13 a iterary work, and especially onc of high quahty,
the task 15 all the more difficult, because the translitor must not
only render accurately the meamng and ideas of the author, but he
should also be able to transmit to the readers the thought and hit of
the poctry or the vigor and fluency of the prosc 1n other words,
the readers should obtun the ¢ hiterary feel  of the onginal text
and this 1s quite a task for anyone to undertake

As for a book on a technical subject, the translator’s first object
should be to make certain that he understands what the author
has tried to say or to explain, 1t 18 more important to mahe out the
interded meaning than to pay too much attention to the actual
words that may have been employed, because sometimes the words
that have been used do not accurately convey the meaning . When
the meamng 1s thoroughly understood, the translator’s only remain
ng task 1s to convey this meaning to the readers 1n as fluent, clear
and readable language as he can find  Usually this 1s not d:fficult
because, when the meaning 18 clear, the proper words to express 1t
should come almost unbidden  Boleau, the poct, once expressed
thus thought perfectly

Ce que Pon congort brem
Senonce clasrement

Et les mots pour le dire
Arrivent arsemeru

When I undertook to translate this book, which had been written
by my friends, Doctor Jacques Forestier, Doctor Jacqueline, and
Doctor Rotes-Querol, I realized at once that my efforts should be
directed, not toward trying to make a hiterary production out of a
purely techrucal and 1n this case medical, text, but to render the
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viil ANKYLOSING $PONDYLITIS

thoughts, 1deas, and explanations of the authors as clearly and as
fluently as the English language made this possible. How nearly
I may have succeeded 1n accomplishing this remains to be seen 1
am painfully aware that, however good may be one’s intentions
and however hard one may labor, errors have a pernicious way of
creeping mto any human effort I am not vain enough to
decerve mysell into thinking that I have escaped this danger al

together, but I hope that any errors that may have crept 1n may be
few and not too serious, because once the book 1s “out,” the verdict
must remain with the readers, who often are not chary about ex

pressing their dsappomtment or disapproval  And thus 19 as 1t
should be  After all, anyone who undertakes to translate a boal
should know enough about the subject and about books 1n general
to steer clear of serious blunders I bow my head 1n hunulity and
in hope

Walpole, Mane ArTHUR U Desjarpms, M D



Preface

An]qlo«lng Spondylius 15 1 diserce which s frequently obeerved
1n the pracuce of theumatology — Our knowledge of st as 1 chimieal
entity, however, 15 of relatively recent date, because hardly more
than half a century has clapsed since the group of spinal suffenings
and ankylous began to be disooated  But since then many
descriptions of the symptoms and principal features of the discate
have been published

We have persannlly gathered more than 400 cases of this conds
tion This observed materinl 1s homogencous, because it has been
gathered into groups by one of us, morcover, 1t does not consist of

instantancous 1mpressions” obtained at a single examination

indeed, detailed histories of these cases have been obtained and,
what 1s stll more important we have been able to follow a large
proportion of the patients for many years, thus we have been able
to observe the evolution of these cases, whether they had received
treatment or not, and many have been followed from the onset of
the discase  All thesc data, in connection with which Doctor
Certonciny has rendered us invaluable asistance, has cnabled us
to acquire a better knowledge of the condition and to formulate a
personal conception of 1it.  In this book we wall sct forth our own
opintons which, as we have just mentioned, are based on personally
observed facts, and compare them with those of other authors

Since our present knowledge docs not permut us to draw any firm
conclusions, the problems of etiology and pathogeness will be
simply set forth.

We wish to extend our thanks to Doctors P Robert and P
Fadherbe, whose rocntgenograms comprue nearly all of the roent
genographic illustrations 1n this volume  to Professor Rutishauser
and his pupils, Doctors Riotton and Wettstein, who have placed at
our disposal records of their pathologic studies  ta Doctor J E W
Brocher who collaborated with one of us in the preparation of a
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monograph on Ankylosing Spondyhtis  and to Professor Frances-
cheti who helped us with the chapter rclatnng to the ocular
symptoms.

We also thank the publishers, Masson and Company, for having
published this book and for having permutted us to illustrate it
frecly
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Historical Bachground

Ahhough certun forms of rheumatism and gm%)ha\c been known
since antiqusty, this has not been true of Ankylosing Spondyhus,
which was first studied on anatormic material at the end of the
\VIIth century

1697—Bernard Connor (43), an Irishman, wrote, at the Faculty
of Rheims (France), a thesis entitled  *Sur Ia continunt{ de plusicurs
os, & l occasion d un tronc de squelette humain o les vertdbres,
les cétes, 1os sacrum et les os des iles, qui niturellement sont
disuncts et s{parés, ne font qu un scul os continu ¢t ins{parable
From this anatomic study he concluded that this person must have
been tncapable of motion, that it must have been impossible for him
to bend to stretch, to go to bed or to nise from 1t, or to turn on his
ude and that his respiration must have been very hmited
In this deseripuon we find the features which, even today, are con-
sdered the most important symptoms of Ankylosing Spondyhts

1874—Hlton Fagpge (57) gave, before the Surgical Society of
London, the report of a necropsy on a subject whose body presented
a complete ankylous of the spine, he drew special attention to an
mtense osteoporosis of the vertebrac, the bodies of which could be
cut with a knife, 1n contrast to the hardness of the ligamentary
omfications  Sull 1t 15 imposstble to be certain that the disease 1n
this case was true Ankylesing Spondyhius

1884—A Striimpell, 1n his Manual of Internal Medicine (208),
described for the first tme and 1n the following terms the disense
with which we arc now concerned ¢ Comme une affection re-
marquable et, scmble t il méme, particulidre, on peut mgnaler
encore 1c1, en passant, cette forme morbide dans laquelle survient,
tout progressivement ct sans douleur, une ankylose complate de tout
le rachis et des deux articulations coxo-fémorales, de telle sorte que
la téte, le tronc et la cumse sont mmtimement soudés ensemble et
tout 2 fait ngides, tandis que les autres articulations conservent

3



4 ANEYLOMNG SPONDYLITIS

leur mobilité normale, 11 va de so1 que, par snte de cette soudure
des modifications toutes particulidres de Pattitude et de la démarche
prennent naissance. Nous-mémes avons vu deux cas tout & fait
semblables de cette mngulidre affection !

7893—W Bechterew (10) described a chronic condition of the
spine which was charactenized by diffuse and conmderable snffen
1ng, by kyphosis especially in the upper dorsal region, and by neuro-
logic manifestatiggs incidental o compresmon of nerve roots
associated with muscular atrophy and sensory disturbances. He
reported three cases in which 1t 1s difficult to be certain whether ar
not Ankylosing Spondylitis was present, and 1n two of them ke found
hereditary and traumatic factors By bringing together syndromes of
different ongin and character Bechterew does not appear to have
contributed anything that rught have helped to distinguish
Ankyloung Spondyliis from the general group of spinal diseases
Nevertheless, 1n the English and German hterature, his name has
remained as a sort of landmark.

7897—In the same 1ssuc of the Dentsche Zatschnft fir Nervenhal
kunde, Bechterew (11) and Striimpell (209), one after the other,
took up the discase anew  Bechterew repeated his previous desenip-
tion, and Strumpell reported a fresh case Besmdes the features
which had previously been described, Strimpell noted the existence
of lumbar and sacral pamn But because of the absence of kyphosis
and of radiatng pam i his three cases, the latter author thought
they were examples of a different condition from that which
Bechterew had described

1897—Pierre Marne and Ch Asté (142) presented the case of an
aged patient with a lugh dorsal kyphoms which had become
distinctly aggravated after a fall The father and sister of this
patient were more or less round shouldered Mane and Astié,
perhaps a little too blithely, clasnfied this case with the two cases

1 Ay a remarkable and, it would secm, peculiar conditioo, we might now draw
attention, {n paming to a form of morbidity In wiuch there supervener, progremvely
and mtheut pax, # complete ankylows of the entire spine and of both [lio-femoral jounn,
in such & mummer that the head, the trunk and the thighs become fused to ane another
and completely dgid, while the other foints preserve their normal mobility It goes
without saylog that, x3 a result of this furion, very pecullar altcrations in pasture and
gt develop.  We ourselves have obecrved two absalutely similar cases of this ringular
condition.
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which had been reported by Bechterew and proposcd as 1 designa
tion the term “Heredo-traumatic hyphons ™
A necropsy on this caee, which had been performed Inter by Lén
(136), had revealed osaification of the fibrous sheath which sur
rounds the spine—n ossification which 1 idenucal with that which
will be descnbed later under the name of “senile ankyloung
hyperostous of the vertehrae,” 1t aleo disclosed one wedge shaped
vertebr, which was the result of 1 fracture -m(uxhu:h must have
occurred at the time of the (1l
Therefore, heredo-traumanc kyphosis” docs not cxist as an
cnuty, but from the time that Pierre Marne and Astié reported this
case, and especially in the French hiterature, the name of Bechterew
has been attached to an ill-defined type of traumatic kyphous that
did not correspond to the cases described by Bechterew and that has
since been copied uncntically in medical treatises
1898—Picrre Mane (143) reported two new cases of Ankylosing
Spondy litts with a characteristic and very complete chinieal picture
He classified them wath those of Striimpell and proposed the term of
Spondylose Rht.om&ique
71901—H Forestier (60), while describing more precisely the
symptoms of Ankylosing Spondylitis, drew attention to the radicular
imvolvement at all levels of the spinal column, and also to the mm-
portance of involvement of the inter apophyseal articulations
7903—Siven (199) was the first to study hustologically a case of
Ankyloning Spondylits 1n a man aged 23 years. He described the
alterations found 1n the interapophyseal and costovertebral artic-
ulatons, and he concluded that these had an inflammatory
character  He also described the osmification of the intervertebral
discs related to the same process
1904-1907—Fraenkel (82, 83) rcgarded the ankyloss of the
interapophyseal articulations as charactenstic of the conditton  he
also studied the ankylosis affecting the costovertebral articulations
as well as that of the sacroiliac joints  He advocated the name of
Spondylarthritis ankylopoietica *?
7906—Pierre Mane and Lén (135) carned out a general clinical
study of the disease and added s1x personal cases and one necropsy
They deseribed the osfications of the ligamentary system, the
ankyloms of the mterapophyseal articulations and sacroiliac fuston,
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although they did not ascribe to these two last alterations any par
ticular value. Thus, since then, the anatomo-clinical picture of
the disease has been well established  They regarded the disease
as an osteopathy

7918—Geilinger (92) emphasized the frequency of onset of the
condition by involvement of peripheral joints (229, of the cases had
had only a peripheral onset, and 52% had had at the same time a
peripheral and & spinal onset)

7930—Hhaenbbick called attention to the bilateral sacrodac synos
tosis and thought of the disease as a synostosing, articular mflammation

7937—krebs (122) noted that the roentgenologic changes 1n the
sacrothac jonts occur early and are characteristic in 1934 Krebs and
Vontz (123) emphasized the same point and ats diagnostic importance

7937—DBuckley (30, 31) published an excellent general study of
the question, and 1n thus study he nghtly distinguithed Ankylosing
Spondylius from other spinal disorders and emphasized ostcopoross
of the vertebral bodies as an early diagnostic sign

7933—Gfintz (98) gave a macroscopic and microscopic descrip-
tion of the anatormuc and pathologic changes, and he concluded that
the disease consists of an inflammation of the interapophyseal jonts
of the spinal column, ending 1n bony ankylosis, according to um,
ossification of the higaments would be a secondary manifestation

7934—J Forester and P Robert (63) gave a more precise
description of the roentgenographic appearance of the ligamental
ossification, and they advocated the term “syndesmophytes” which
Sicard had suggested to one of them and which 13 to be used 1n
opposition to that of osteophytes’ which are characteristic of
degenerative disease of the spane

936—Gilbert Scott (191) in England, and M P Weil and
Oumansky (215) and especially J Forestier (64) in France,
divulged and emphaszed the precocity of roentgenographically
apparent involvement of the sacroiliac jomts and of the diagnostic
value of these findings which had already been pomnted out by
Krebs -
- 7936—Campbell Golding (35), 1n a study of the mitial clinical
symptoms of the discase, emphasized their onset by involvement of
peripheral joints

1939—J Forestier and J Metzger (70) studied roentgenograph



IHSTORICAL BACKGROUND 7

ically the cvolution of the <acroiline changes and deseribed three
FUCCCSSIVG S115Cs

SYNONYMS

Among the numerous terms which have been proposed we will
cite the following
Bechterew’s Iiscase .
Striimpell Mane Bechterew Discase
Spondylose rhizoméhique (Picrre Mance 1898)
Spondylarthntis ankylopoictica (Fraenhel, 1904)
Spondylitis ossificans hgamentosa (knaggs, 1924)
Fibroutis ankylopoietica dorsi (Krebs, 1931)
Syndesmute ossifiante (Simmonds, 1931)
Ankylosing Spondyhus (Buckley, 1935)
Spondylarthate ankylosante (J Foresuer, 1936)

10 Spondyhutis adoleseens (G Scott, 1936)

11 Rheumatoid Spondyhits (Amenican Rheumatsm Associa
uon, 1941)

12 Rheumatord Arthnus of the Spine (a term often used in
Amencan hiterature)

As the most descripuve term we have decided to adopt the one
proposed by Fraenkel Spondylarthritts ankylopotetica, or 1ts French
vanant  Spondylarthrite ankylosante (Ankylosing Spondylitis)

DWW NNWN AW -



Inadence of the Disease

It 1s dufficult to give even an appraximate figure of the morbidity of
this disease for the human species One cannot take as a basis the num
ber of diagnosed cases which certainly 15 far below the number of
existing cases.

Schmorl and Junghanns (189) found the vertebral columns of
snix or cght mdividuals affected with changes of Ankylosing
Spondylitis out of 10,000 bodies which they had examined at
necropsy  but more than half of these spines had been examined
only superficially by sumple palpanon at the tume of necropsy It
must be evident that, with this kand of examination, many cases
may have been mussed

H F West (218} studied the frequency of the disease 1n the
population of Bristol (England), where he found that one inhabitant
out of 2,000 was a vicam of this form of Spondylitis

In Bdstol rheumatic diseases are centralized 1n the Royal Hos-
pital, and it may be admutted that nearly all the cases that were
diagnosed duning the last five years had passed through this hospital
Since only about 29, of the patients whom we have observed had had
their first symptoms after the age of 40 years, 1t is poanble, by means
of a smple histogram, to make a rough estimate of the number of
cascs of Ankylosing Spondylitis in Bristal  Canmdenng the fact that
the average age of death m patients affficted with Ankylesing Spon-
dylitis 13 60 years, 1t 13 posnble to say that the total number of known
and suspected cascs 15 144 Smce about 70% of the population of
420 000 inhabitants are insured the number of persons afflicted with
this discase would be one in 2,000 of the msured populaton. Ths
figure must be taken as leas than the true incidence.

Although this eshmate of maidence, as given by West, 13 only
approximate, 1t s¢ermns 10 us to deserve some consideranon
8
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1t 1x aleo difficult to specify the inadence of Ankslosing Spondylitis in
compantson twith that of other thamatie diseases  Boland and Present
(19) found that 18% of the patents afflicted wath chrome lumbar
pain, who had been admitted to 1 general hospital of the American
Army, had Ankylosing Spondyhius.  Among the 1,000 most recent
patients compluming of “rheumat«m” 1n the broad senwe of this
word, who compozed the “spa  chentele of onc of us in Alx les-Bains,
the number of cases of Ankylosing Spondyhtis was 25, winle 69 cases
of rhcumatoid arthntis were observed  From this observation it
would appear that Ankylosing Spondylitis is only three times less
frequent than rheumatoid Acthnus,  Without any doubt the
generally accepted notion of the comparative ranty of this discase
1 related to the fact that a lngh proportion of cascs escape statistical
nvestigation because, n the abeence of obvious spinal signs and
because of the predominance of peripheral or radiating manifesta-
tions, the patents’ symptoms 1re ascnibed (o other discases, rheu
matic or otherwise

Thus Ankylonng Spondylitit must be regarded as a relauvely
frequent discase and, since 1t persists throughout life without short
ening 1t much, we have the explanation of the large number of
cases that accumulate in our hospital services.

The discasc affects all races and appears to be widespread 1n all
countries. In Europe important statutics, including many hun
dreds of cases, have been reported Germany (Ehrhich 753 cases
mn 1930, 1n a health nsurance company (55)), England (Buckley
(32), Scott (192)), France (Forestier, (71)), Spain (Arcusa and
Sans (1)), Sweden (Dehlers), Denmark (Overgaard  (153)),
Ttaly In North Amenca the largest senes was reported by
Polley and Slocumb (158), and Ankylosing Spondyhius has been
observed in all the other continents.

At the present time the commonly accepted proportion, according
fo s£x, 18 10 men to one woman (Polley and Slocumb (158)) In
our statistics gathered from 200 cases (78) we have found that 829,
of the patients were males, and 189 were females  Thus propor
tion of 18%, of female cases may be reduced to 149 or 16%, be
cause our practce n Aix les-Bains 15 predominantly feminine
nevertheless, 1t 13 the higheat incidence of which we have any knowl
edge  In women Ankylosng Spondylius often goes unrecognized,
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m1y have supervened long before the oncet of the diteree <hould be
ret nt a still eachier date, an order to come closer to reality, therefore,
onc should displice toward the left the apex of the curve here
presented

A fresh and more intensve study of eaces with 1 Iate oncet has led
1s to chiminite the Iast portion of the cunve (from 50 yeary on)
which had been prepared in 1949, beeause 1t doubtless corresponds
to cases with a Iatent evolution and Iate outbreak Iike those which
M P Wal and Sichere (217) have emphaazed

Ankylosing Spondylitis an Ammals  Lxtenave spinal ankyloses
in severl species of amimials have been desenbed  1n the horse, the
cow, the eat (the sron eat ) (26), the dog  butat 1s not certun that
these ankylo<es arc 1dentical with Ankyloung Spondyhtis as at 1s
obswerved 1n man

Until now, unfortunately, we have not been able to correlate our
investigations with tho<e of verterinany surgeons, and we regret not
to be able to give cven a few glimpees of the existence or non
existence of ankylosing «pondy hiis 1n animals



General Considerations

Ankylosmg Spondyhus 13 an inflammatory, rheumatic discase
with a chromic evoluton and an ankyloning tendency, which n
volves the entire locomotor apparatus, but particularly the artic
ulations of the spine, those of the shoulders, and those of the
lower extrermities It may also affect the connective tissue of the
eve,

Most frequently the disease makes 115 appearance in men and during
the adolescent period

From the clinical point of view we will divide our description into
three periods which are arbitrary but which, for both practical and
didactic reasons, seem useful to us

STAGE OF ONSET

This 15 the phase dunng which a defimte and permanent imitation of
mobility of the spine 15 not present By a defimte hmitation we under
stand a hmitation which involves the loss of about a thurd of the
normal mobility of one of the spinal segments, and by permanent
limitation, the fact that it 1 present, not only dunng pamnful
epusodes, but also duning the remismons.

Usually this phase of onsct 18 inndious and intermttent, the
symptoms vary and are not characterisuc  for this reason 1t 13 often
difficult to determine which were the first symptoms of the discase
According to our clinical observations, they have been as follows

Pain around the spmne lumbar or sacroiiac, inflammatory 1n
type, and progresang by short and repeated episodes

Pain in the gluteal regions and 1n the posterior part of the thighs,

Inflammatory involvement of peripheral jounws, ether p,
articular and progresung 1n spurts, affectng only a few joir
only a single jont

Tendimutis

12 N
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by pain which may be confined to thus region of the spine or which
may radiate-to the thorax the patient becomes mcreasingly round
shouldered, and the shoulders and the head project forward  Dur

this period, mvolvemnent of the costovertebral joints causes the
amplitude of the thoracic motions to dunimish, the thorax becomes
mcreasingly flat antero-posteriorly, and respiration assumes prin
cipally the abdominal type

Soon or after many years, exacerbations of torticollis supervene
Then the neck gradually becomes ngid and s often bent forward
and turned shghtly to one side, while the intensity of cervical pain
tends to duminish  As in the other spinal segments, when ankyloms
has developed, the patient no longer suffers much from pain =~ The
cervical spine also having become ankylosed the patient 15 then
obliged, in order to shuft hus visual field to move the entre trunk
which now forms a single block with the head At that ume the
picture of Ankylosing Spondyhins 1y characterstic, and 1ts diagnosis
1s evident

‘The spinal evolution of the discase varies greatly 1t may be con
tinuous, 1t may be marked by exacerbations separated by long
penods of remusmion, or it may even be latent

v Inflammatory exacerbalions n perspheral joinls may appear at any
tme dunng the evolution of spwnal mvolvement often exacerba
twons 1n the spine and extrermues cowncide.  When these exacerba
tions persist, they may end wn stuffness or i truc aokyloms. The
joints of the lower extremities and shoulders are specially prone to
be affected  From a funchional point of view these peripheral mtes
of the diseasc play a very important role  a patient with dorso-
lumbar ankylosis 1n a good posture may be able to perform a prac
tically normal amount of phymeal labor  a pauent with chronic in
volvement or with ankyloss of the hips, knees and ankles becomes
an nvahd

Intis usually featured by repeated exacerbations, 1s very char
actenistic of the disease, 1t may or may not accompany the articular
exacerbations.

The effect of Ankylosing Spondylitis on the general condition of
the patient may 1include emacianon, loss of appetite, slight fever
and asthenta and these symptoms usually appear during the phase
of onset or dunng exacerbatons of the discase
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therefore, to analyze the symptoms related to its spinal and periph
eral mandestations

OuTLINE of CLINICAL EXAMINATION WHICH 15 NECESSARY TO TREAT
AND TO FoLLow CasEs OF ANKYLOSING SPONDYLITIS

J Foresuer’s expenience of 20 years has taught lum the great use
fulness of a methodic chnical examination, and especially of one
which includes measurements, these basic data having been estab-
lished, 1t 1s much caser, dunng the course of the disease, to deter
mune the degree of aggraration or improvement, and the effectuveness of
treatment,

At the beginning of clinical observation we have made 1t a point
to record the degree of pain as shown by the number of sedative
capsules or pills taken each day, and of the functional symptoms,
the facility or difficulty of performing usual acts (dresung, toilet,
puttung on shoes, walking, going up and down stairs changes in
spinal posture and also changes 1n the patient s general condiion
temperature, weight, appetite)

Patient’s Heaght.  When the panent’s height 1s measured with a
scale, 1t determines his general posture and enables one to ascertarn
whether the degree of kyphosis 18 increasing or not

We mquire of each aduit male panent hus height at the time of
hus latest physical examuination for the Army and by noting the
difference between this measurement and our own, we can thus
have some indication of the degree of spinal deformty

Vertical Deviation  We apply this term to the distance which
separates the occiput from the vertical plane, with the patient stand
1ing with heels and buttocks in contact with the wall, knees extended,
and with the head held as much as posuble 1 1ts natural position,
and the patent’s vison honzontal, that 18, wath the palpebral
commussure and the upper insertion of che tragus on a horizontal
hoe This distance 1s expressed 1n centuncters and serves 23 a basis
of companson  This measurement, which 13 most important, per
mits one to determine the general posture of the spine and to
measure, with mathematical precision, the progress of anterior 1n
clination (kyphosis) of the patent.

When the patent also presents a flexion deformity of the hips,
measurement of the degree of anterior deviation being made with
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Examnation of the Spine

Spine
Patient s height and development
Degree of forward projection of the hend

Cervcal Spine
Posture
Flexion
Extension
Rotation
Lateral flexion

Dorso-lumbar Spine
Dorsal posture
Lumbar posture
Dustance from fingers to floor
Flexion
Extennon
Latcral flexion
Respiratory amplitude
Pain on antero-pasterior pressure on the chest
Pain on latero-lateral pressure on the chest
Panful Ponts
Cervical
| Dorso-lumbar
| Sacro-iliac

the Lnees straight, that 15, with the thughs parallel to the wall, the
entire trunk will bend snll farther forward Thus the degree of
anterior deviation 1s mfluenced not only by the spinal deformity,
but also by the defective posture of the hips.  Inorder to determune,
in cases with hip involvement, the degree of anterior deviation
caused only by the forward inchination of the spine, it 1s necessary
not to attempt to correct the fleuon of the knees and to have the
patient maintam the dorsolumbar spine agatnst the vertical plane

Measurement of the occiput to-floor distance, with the patent
1 the recumbent position 1s more difficult, subject to more causes

of error, and does not correspond to the patient’s posture in ordinary
Lfe.
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Dorso-lumbar Region  The posture of this region 13 indicated
mn a smple manner for example, ‘increase 1 kyphoss begining
at L-1, with long or short radius , “flat back , ¢ disappearance
of lordoss’ ¢ scobious”, ¢ trunk leaning to the nght from

Mobihty of the Dorso-lumbar Region The fingers lo-floor
dustance (Fig 2 a), when the panent bends forward, with straight
arms and knees, measures at the same ume and 1n a satisfactory
manner the degree of dorsolumbar flexion and the degree of pelvic
rocking at the level of the hips  When these joints are normal, the
fingers-to-floor dustance furmshes a satisfactory indication of spinal
mobility

The determnation of active lateral flexion reveals the degree of
muscle contraction m the vertebral gutters in the concavity which
13 the reverse of what normally occurs (Bowstring sign, p 27)

The exact deternunation of pamful pomts on pressure over the
spmal and para spinal regions, and over the sacroihac region, with
the patient 1n the recumbent position, enables one to localize the
focr of evoluhon This examinaton which should be repeated
annually, gives a rather exact 1dea of the evolutionary status of
the discase

Measurement of Thoraac Expansion  This 13 measured with
a flexable tape which 1s passed around the thorax at the level of the
nipples ! the difference between the thoracc crcumference 1n
expiration and in forced inspiration furmishes an accurate measure
ment of thoracic expansion  In normal persons this measurement
15 equal to or greater than, 6 cm

A decrease 1n thoracic expansion measures the degree of involve
ment of the costovertebral and costotransverse articulations.

Pain on sudden presame over the thorax, with the two hands lad
flat, one at the sde of the chest and one at the other side, or one
hand 1n front of the chest and the other belund 1t indicates the
evolunonary stage of the process in these articulations (J Forestier)

Antero-postenior pressure explores especially the upper level of
the thorax from D 2 to D-8 lateral pressure explores only the lower
level from D-8 to D-12

'Bmdm‘&mmmmmmmulwddb:xmma,

especially In women, a atill mare accurate can be ot
s the level of measurement, the upper or Jower border of the fifth b in the mid-

clavicular Ene
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Cervical Region  The amplitude of the 1ntero-posterior move
ments 1s measured by the distance which scparates the chin
from the sternal notch 1 extreme flexion 1nd cxtension  Iteral
fiexion, as well as rotation to the nght or left, 18 measured by means
of a gonometer from the position of equilibrium

Figure 2. a. Mcasurement of the
occiput to-wall distance which permits
onc to determine the spinal posture in
the antero-posterior direction b
Measureraent of the finger 1o-floor dis.
tance which enables one to determine
the degree of domsolumbar mobility
which may be modified by stiffness of
the hips

The amplitude of these movements, which 1s regarded as normal
for adult subjects, 1s as follows
Extension from the chin to the sternal notch (according to the
length of the neck), about 18 cm ,
Flexion chin to sternum contact,
Rught or left rotation 60° 10 70°
Rught or left lateral flexaon 30° to 40 °

Examination of Penpheral Joints

This examunation especially as 1t concerns the lower extremuties,
must be meticulous
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In cases with involvement of peripheral joints we employ an
articular diagram inspired by Hans Jansen (Fig 3) The exam
ination findings arc indicated by means of conventional signa,! and
the amplitude of the movements is noted 1n figures opposite each
Jomnt.

In cases with tnvolvement of one or both hips 1t is necessary to measure
systematcally the principal passive movements as noted in the
following table

Recorp or ax Exasmiarion or tae Moswrry or Tie Hees

Hips Right Lt
Posture Nocrnal Normal
Fleoon 60  Paln. 75 Paln
Flexdoa-Adduction None Noae
Abduction 30 30
Adduction 20 35
Rotatton n extension Duminnhed, Normal.
Hyperextemion None—straught, —5 from stralght,
Turning In internal rotation 30 15
‘Turning in extermal rotation 10 15
Scarpa » pain point + -
Inchio-trochanteric paln pount — —
TIntermalicolar dotance? 40 cm.
Tntercondylar distancet

T v figures given were taken from our records of a case with bilateral involvement
of the hipe,

The degrees of motion are ascertained with the panent in the
recumbent position on a hard bed first in the dorsal postion and
then 1n the prone poution  These degrees are measured from the
position of equilibrium, that 15, with the lower extremity prolong
ng the axis of the trunk  In this ponition of equilibrium, therefore,
the thigh forms an angle of 180° with the trunk. In normal sub-
jects flexion of the thigh dimimishes this angle, the normal mmmal
Iimut of which 15 35° to 40°  When the thigh 13 1n a pontion of
flexion adduction, the knee can be brought level with the vertical
line passng through the opposmite lateral border of the trunk

i Pun u Indseated by borfzontal lines  stiffoen, by oblique lines  and modifications

of vohrme, by cirches ar squares.
3 These meanmements are important {n cases of bilateral involvement.
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The lower extremity can be deflected from the median axis of the
body a mimmum of 50° (abduction), and crosees this axis at a
minimal angle of 40° (wdduction)

Internal and externnl rotation arc measured by the rotation
mancuver of J Forestier, with the patient lying flat on the belly

[, S

Patent s Name Date
Figure 3 Articular diagram inspired by Hans Jansen
this method of notaton permuts a rapld comparmon

of the condition of the peripheral joints at different
dates of evolution.!

and with the knee flexed at a nght angle, the pouition from which
the degree of motion 13 measured 15 intermediate between 1nternal
and external rotations, that 15, with the leg 1n a vertical
posiion  1n extreme positions, that is, 1n full internal or external
rotation, the angle formed by the axis of the leg and a vertical plane

‘Anaphnnhmo{!hhdugnm(ﬂg 3) and method of notation will be foand on
the next page.
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1s about 35° Hyperextension of the hip 18 measured with the
patient un the same position, normally this vares between 15° and
20° from the position of equulibrium.

This msthod of nolation permuts one rapidly to determine, by a
simple comparison of diagrams, any modifications in the articular
condition that mav have accurred

‘The chinical examination 13 completed by a sunple biologic ex
amination, that 1s, by measuring the rate of sedunentation of the
erythrocytes (Westergren method) and, if necessary, by roent
genography which enables one to determine the anatomuc changes
of the lesions.

In order to faciitate an easy tomparison of the articular and
general condition at different stages of evolution, the patients should
be examined regularly every six or 12 months, and the different
symptoms should be noted as succinctly as possible.

The intermalleolar distance 13 measured 1n dorsal decubitus,
with the measuring tape between the two internal malleoli, with
the two hups 1n a position of maximum abduction, and with the
legs extended

The mtercondylae distance 18 measured between the internal
condyles of the two knees, which are bent at a right angle, and
with the patients heels touching cach other This dustance
measures at the same tume both the degree of abduction and of
external rotation

These measurements arc very tmportant in cases of bilateral i
volvement of the hip



Spmal and Para-Spinal Symptoms

Thc svmptoms i different parts of the spine, whatever m1y be
their localization (Jumbnr, dorzal, or cenvical), present certain
common features which will be considered 1n groups before they are
cscribed to) hicall
‘ Because omr:'mom?c and 'morpho-physmlogxc situation, we
consider im olvement of the sacroilitc jomnts as the first “spinal”
symptom we will, therefore, study 1t immediately after the spine
The thoracic articulations, or more precrsely the costovertebral
articulations, arc affected by the process at the same ume as the
articulatons of the dorsal vertebrae, thus it has scemed wise to
make a comparative analysis of the thoracic and spinal symptoms

SPINAL SYMPTOMS

Tuemr GeNERAL CHARACTER
Pain

Spontancous Pamn  Although patn, which 1s a subjecuve
manifestation, vares in each patient, 1t presents, in Ankylosing
Spondylitis, certain features which very often permit one to suspect
the diagnasis when the patent 1s first seen and questioned

Infammatory Typeof Pain  Thisis dull and varies in intennty,
with exacerbations and remissions, if 15 in sharp contrast lo the static
type of parr The improvement which the patient obtains from rest
n the horizontal position 1s usually less definite than in the latter
type of pain

Moreover, mght pamn, which disturbs the patient’s sleep, often
occurt  Sometimes this hind of pain comes on at a fixed hour,
between three and five o clock in the mormng  Patients say that
thus might pain may become so steady that they may be obliged to

23
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nisc several tmes, to take a few steps around the room or to take a
sedative  In the course of a bout some of our panents have had to
spend one or several nights stang 1n a chawr

Night pain i the spine, which has just been described, may,
with some variations, be observed in Pott s discase, 10 osteoporosis,
and 1 unrecognized fractures of vertebrae, but Ankylosing
Spondylins 1s 1ts most common cause. Without being absolutely
pathognomonie, 1t represents one of the most suggestive symptoms
of Ankylosing Spondyhts.

Thus feature of exaggeration by rest, or 1ts appearance during rest,
1s true not only for vertebral pain but also for pain radiating to the
postenior aspect of the lower extremities, for girdle pain, and for
pain around the thorax

In the morning when the patient arises, his back 15 sore and the
first movemnents are very painful and difficult  The patent has the
unpression that his joints have become rusty  Aspinn and other
analgesics relieve the pain and thus help this morning “derusang’
which may requre an hour or two

The ntensity of the pain varies greatly from a shight and quite
bearable pain to pain which iterferes with the patient’s sleep and
because of which he dreads the approach of night  but this pain may
be completely absent  In a certain number of cases with complete
spnal ankylosis 1t has been very difficult or imposmble for the
patients to recall any period of vertebral pain (see Latent Forms)

The evolutionary rhythm of the pain 1s vanable At the
beginming of the disease the pain 15 often mtermttent and 1s often
wmterrupted by short periods of rchief  later the pain takes the form
of short spells over 2 continuous background

The pam 13 influenced by atmospheric changes, and especially by
variations 1n hurmudity  From a seasonal point of view, 1t may be
much more severe towards the end of winter, during the second
half of February, during the month of March, or duning the first
warm days of Spring A temperate and dry climate, on the
contrary, tends to alleviate the pain

The intensity of the pain tends to dinunish as the degree of suffen
ing mcreases It may perust 11 the form of attenuated exacerba
tions 1n patients who preserve, cither spontancously or as the result
of treatment, a considerable degree of mobility
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Even when this spontincous pain 15 the only symptom and when
the sedimentation e 1 normal, 1t must be regarded as a sign of
active discase

Stamic Pary  Besides this inflammatory type of pan, there 1s 1
pain which 1s not duc to the evolution of the inflimmatory process
1tself, but which 18 crused by static disturbances in or around the
spinc and 1n the lower extremitics  In the cervienl region, for ex
ample, the forward projection of the nech produces, in hyphouc
patients, 1 marked contracture of the muscles of the neck, including
the nape of the nech, 1nd causes 1n the tendinous inseruons of these
muscles a pan which may be very troublesome (Trapezius Syn
drome, p 74)  The stauc origin of this pain 1s proved by the fact
that, when the patients are strisghtened by orthopedic means, the
pain disappears as soon as they have recovered a better posture

But 1n some cases the ongin of the p1un 1s more complex, statie
disturbances entail penispinal muscular contractures which not only
tend to ncrease vicious posturcs, but which also tend to maintain
the inflammatory condition As our experience has taught us,
correcuon of the defectine postures has a favorable action on the
nflammatory condition, but basic treatment should not be ne-
glected for this reason

Pain Induced by Spmnal Examunation PaIN on AcTIvE
MosmwzaTion  Sometimes active movements of the spine cause
pain which may at firat account for thesr hrmitation but this pan
1t narther severe nor charactenstic

Pam oN PALPATION Mot frequently this must be sought at the
level of the spinous processes or in the paraspinal .ones corresponding to
the interapophyseal joints  For this exammation the patient should
be as completely relaxed as possible  he should be made to lie 1n
the prone pasition either wath the arms at right angles to the trunk
or along the ndes of the trunk

In patenty’ records which we have studied we have found spimnal
tngger points 1n only one half of the cases (53%,-sce Fig 4) Mot
frequently multiple tngger ponts are found  these may be scparated
one from another, or they may be arranged 1n a more or less long
chain which, 10 some cases, may extend over the enure spinal
column, or nearly 50 The finding of disseminated pamn points
15 an unportant element n favor of a diagnosis of Ankylosing



26 ANKYLOMNG $PONDYLITIS

Figure 4 Dugram of pain points on palpation, showing thelr wide diffision

in Ankyloeng Spondyhitis (out of 100 cases of Ankylonng Spondylitis, 53 pre

scnted pein polats, but only 7 patents had a single paln pomt, while in focal
duturbances the pain was alwey localired)

Spondylitis, which from the beginmng 13 a2 more ar less diffuse
duscase

A single parn point was found 1n 7%, of our cases. In Ankylosing
Spondvlins 1t 13 important to be aware of this posubility  In fact,
the finding of a single pamn pomt over the spine should not cause
this diagnous to be rejected and should not lead one to conclude
that a focal disorder of the spine, such as Pott’s disease, 15 present.

Sacroriac Triooer Pomvrs  These were found at the first
examination 11 8% of the cases, and they were present on one or
both mdes

Iscmiar, Pain Points  These pomts are sought by digital
pressure gver the tuberosity of the ischium, with the pauent lying
on his back and wath the thigh semi flexed on the pelvis Then it s
very casy to palpate the corresponding tuberosity The pan 1s
most often elicited over the internal aspect. Having sought thus
mgn dunng the past two years, we have noted 1ts relatrve frequency
without being able to define 1t accurately

Pupic Trigoer Pomnt  Although, roentgenographically this
jomnt rather frequently takes part in the inflammatory process, pain
over this pomnt was noted only once.
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MUSCLES OF THE BACK CONTRACTURE—ATROPHY

The muscles 1n the posterior parvertebrl gutters are often
contractured, they are found hard, but of smnll volume, because
the degree of atrophy which they undergo parallels the nkylosis
of the spine (Fig 721), and this accounts for the fact that muscular
contracture s never very cvident on exploration  In destructive
spinal processes (Patt’s discase and spondyhus from other causes)
we have obecrved an ntense muscular contracture which does not
permit any lateral motion and does not relix when, at the ume of
examination, the patient assumes the recumbent position

An already classical ngn was described by J Foresucr under the
name of the “Bowstning Sign "’

Bowstring Sign  With the pauent standing and with his back
turned toward the examiner, he 15 ashed to bund laterally to one
nde and then 10 the other

In normal subjects the muscles in the dorsolumbar (para
vertebral) gutters become tense in the convexity formed by the
bend of the spine, and they become relaxed 1n the concawvity
This phenomenon may be casily seen, the tense muscles being more
prominent but 1t may also be felt since the same muscles give a
sensation of firmness in contrast to the softness of the muscles on the
concave side

In cases of carly Ankylosng Spondyliis, even when spinal
mobility does not appear to have diminshed appreciably, the
muscles 1n the lateral concavity of the spine contract, delicate
palpation permts one to fecl them under a tension greater than that
of the muscles 1n the convexity of the spine

The phenomenon becomes especially perceptible when the
patient 1s asked to bend actirely during this maneuver, care must
be taken that the patient moves exactly in the transverse plane
without bending forward

We believe that this sign 1s due to the renstance which the muscles
1 the concavity encounter during the movement of lateral flexion,
and which forces the pauent nto active contraction 1n order to
carry 1t out.

Thus sign 1s rather common, but to find 1t requires a certain finesse
m techme  Its presence 1s altogether characterstic
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Relatton Between Pain, Muscular Contracture, and Spinal
Mobility The degree of muscular contracture 1s propartional to
the degree of pain  Pain plays a very important part in the reduc
tion of mobility The fingens-to-floor distance (the method of
following a case of Ankylanng Spondylitis, p 18), which gives an
1dea of the mobility of the dorsolumbar spine, 18 subject to very con-
siderable variations 1n the same patient according to whether 1t 15
measured during an outbreak or duning a remussion  Important
gains in the degree of flexion of the spine should not be interpreted
as duc to improvement mn the anatomuc vertebral lesions, but ssmply
as a consequence of the disappearance of pain and of muscular
contracture

INVOLVEMENT OF THE LUMBAR SPINE

Clmical Study

Lumbar involvement consists either in pamn or mn stiffness,
accompanied or not accompanied by disturbances m spinal statics

Usually the lumbar spine 18 involved at an early stage, but this 1s
not necessarily the first symptom of the disease

Lumbar involvement was the first symptom of the discase 1n
68 cases, and 1n 37 cases this involvement was hmited to the Jumbar
segment of the spine, that 11, without any other spinal or peripheral
manifestation  After the discase had progressed for one year,
only half the cases presented lumbar symptoms  Dunng the first
five years, lumbar mnvolvement was present 1in 136 cases. This s
to say that, at our first exarminanion, which usually 1s after the
discase has evolved from five to 10 years, this kind of involvement
has been observed very frequently

Stiffness, oithout pan, had occurred 1n 35 cases, or n 17 5% of
them. In these cases the diagnoss was usually made rather late
the patients had not become aware of any definite mamfestation
m the region of the lumbar spinc  sometimes they had notced
some difficulty in performing certain movements, such as picking
an object from the floor or ground ~ But for many years this duffi
culty had not caused the patients any concern and thus, n 29
cases, the condition was duiscovered fortuitously 1n the course of an
examination
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Tarrr or Liunar Ivverviursr

Yearsof Dereentagr of Caser
FErelution s1th Lambar Jarnleorwnt
Tt cymptom Mo
1 year 515
5 yeary 63 0
10 yean 825
15 yeans 280
20 yean 95 5

Some of our patients showed lumbar mvolvement only after
morc than 20 years of evolution

Lumbar Pair  Paun 1 this region has the same general char
acter as other pains in Ankylosng Spondylitis [t progresses either
by wntermuttent evacerbations, and this is the usual type 1t the beginning,
1ts intensty 1s usually modertte and 1t does not prevent the patient
from carrying on his normal activaties (‘kinks in the back” and
¢ muscular Jumbago are the names which are generally given to
1) and this may continue for many years, or as a continuous
lumbar pain, which may 2ppear after an intermittent lumbago
or which less frequently may be present from the beginning  1ts
ntensith vares, and 1t may be very troublesome, espeaially when
1t occurs at rught, as it not infrequendy does.

Thus lumbar pain may continue for many years, with or without
remuissions.  Pain of the inflammatory type tends gradually 1o
diminish 1n severity and finally to disappear when lumbar anhylosis
has become well established  On the contrary, patients who re
tain good mobulity often continue to suffer from more or less severe
pan as long as they live

As we have already mentioned, pain may be absent from the
chinical picture  Stiffening then supervenes m a latent manner

Duturbances in Lumbar Stattes In male patients lumbar
lordosis disappears entirely or partly 1n half of the cases, and i a
third of the female cases

In afew cases one may even observe, instead of lumbar lordoss,
a dorsolumbar kyphous, and nearly always this kyphoms has a
large radwus (Fig 30a) 1n thesc cases the kyphosis begins at the
first or second lumbar vertebra

Limttation of Lumbar Mobility This hmitation (Fig 5b)
was observed at the first examination in 169 of our 200 cases or in
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84 5% of them 1t 15, therefore, the most constant symptom of the duseass
It was absent 1n only 15 5%, of the cases these were cases in which
penipheral articular mvolvement 1n the prevertebral stage (Modes of
Onset, p 168) was present, in which tranment and resolving ver
tebral exacerbations (Ill-defined Forms or Forms with Slow Evolu

Figure 5 &, Ankyloelng
Spondylits of 13 yeary’ dura-
tton disappearance of lumbar

bead. b 'The finger to-floor
dutance permits one to 2ppre
cate the dorso-humbar anky
lodis which, In this case, i
complete,

tion p 188) had occurred, and 1t included a few cases with a down
ward extension (Modes of Onset, p 173)

Features or This Lonaration Durmng THE EArLy PHASE
Usually the movements are hmited to the same degree 1n all direc
tions, but sometimes certain movements are clearly more affected
than others

According to our experience, hmitation of the lateral movements
of the spine 15 the earliest to occur this Timatation 13 equal on both
ndes (1n cases with protrusion of an mtervertebral disc the limitation
1s greater on one¢ mde) To us the lateral movements appear to
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Ie the first to be affected  at least, these movements are the easiest
to determine during an cxamination of the spinal column, 1n
fact, when the patient’s hnees are well extended, the position of
the pelvis duning these Interl movements 18 fixed, while this 18
not strictly true dunng flexion and extension of the spine, when
the pelvis can rock on its honizontal s running through the hips
Ncvertheles, there re cases in which flexion 1s more clearly imited,
and stll fewer cses in which extension 18 limited

The limuitauon of movement often extends to other seginents of
the spinc At the time of the first examination the dorsal region
took part 1n this hmitation 1n 479, of the cases  Sometimes hmita
tion of mobility 1n the dorsolumbar region was present, while the
lower part of the lumbar region wns free from 1t, this may have
been duc to the early appearance of bndging syndesmophytes at
this Jevel

The spinal column of a patient who 1s affhicted with Ankylosing
Spondy litis gives, on inspection  the impression of a dyfuse stiffeming
or of a bar with htdle flexability  Thus impresmion 1s rather different
from that which 15 produced by the spinal column of a patient with
discase of one or more discs, 1n which, a2 long as movement 1s not
painful, the spine remains supple  This diffuse stiffening 11 also
different from the marked but segmental, stilfness observed 1n Pott s
disease

Ankyloss of the lumbar segment develops more or less rapidly
Rocntgenology

First we will analyze the clementary roentgenographic lesions of
Ankylosing Spondyhts bridging syndesmophytes, changes in the
ducs, in the vertebral badies, and 1n the interapophyscal articula
tions. The changes in the lumbar region are described as the
typical changes, and subsequently we will mention only the duffer
ences observed 1n the dorsal and cervical regions

After thus analyns, we will describe the different aspects presented
by the lumbar spine of a patient who is afflicted with Ankylosing
Spondylitis ~

Bamc Lestons  SyNDESMOPHYTES  (Iyom the Greek purSecuod,
umon, and guros, regetatton)

J A Sicard and T Forestier 1n 1931, suggested the term “syn
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desmophytes” for the roentgenographic 1mages observed at the
level of the discs in Ankyloming Spondyhtis and compared these
images with those observed 1n spinal cstecarthnitis,

The defimtion which we would now give 1s as follows ths
syndesmophyte s a bony formaton that links two adjacen! vertebrae
The situation and morphology of the syndexmophyte vary, 1t may
1nsert 1tself more or less widely mnto the upper or lower third of the
vertebral bodies and form a bridge 1n front of the disc space, or 1t
may be situated at the outer part of a disc, where 1t may form only
a moderate projection

In the first mstance 1t seems to have developed from the deep, or
subperispinal, layer of the fibrous sheath which surrounds the spne,
or 1n the sccond 1nstance 1t may have developed from the external
fibers of the disc  sometumes 1t develops from both of these anatorme
structures (Pathologic Anatomy, p 271)

The appearance and dismbution of syndesmophytes are char
acterisic of Ankylosing Spondyhtis  Only certain asufications!
resulting from an infechous or traumatic spondylitis may excep-
tionally resemble them, their presence solely at the level or in the
viamty of an abnormally thin disc, or of a deformed vertebral body,
permuts one to make the diagnows.

Roentgenographic Study of a Fully Developed Syndesmophyte  We
have made roentgenograms of dry specimens (Figs. 6a and 6b) 1n
order to aveid any supenmpasiion of the umages of soft parts,
and thus to visualize the roentgenologic features with greater
definiton. We used a dry specimen m which the bony outgrowths
were adjacent to the discs

In the antero-postenor nap (Fig 62) at the outer part of the dusc,
there may be seen a formation which Iinks two vertebral bodies by
means of a bridge This bridge 18 composed of three layers 1) a
superficial cortical layer 2) a deep cortical layer, 3) and between
the two a cancellous layer

The superficaal cortical layer, which 1s very thun, describes a more
or less salient convex curve and extends toward the lateral border of
the body of the adjacent vertebra, where 1t unites with the cortical
layer of the latter

tIn dary spal lssrs and in hydrofl Intaxication (174) we find
dlﬁmbaxyhidguoppodtcthcdha,bmlnmchamchmaﬁﬂcmdmni:d
changes in bone structure are peesent.
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Figures6aandb  a. Enlarged rocntgenogram of lumbar syndesmophytes, scen from

he front.  ‘The ducs are confined by bony bridges inner cortdeal layer which

1 lnserted into the marginal border outer cortical layer which bs lnserted Into

the middle part of the vertebral bodics between the two cortical layers b a

ayer of cancelious bone which is cu'{zuuuoux with that of the vertebral bodies.

b Lateral roe gram of synd: phyter. Thesc appear a3 thick laminae {n
serted Into the marginal border
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Figure 72 Photograph of & dry specimen of Ankyloting
Spondyiitis (lumbar segment of the spine, including L1
1.2, L-3 and 1-4) aysten from it right lateral aspect
the bony bridges are voluminous and prominent  they
ingert thermelves into the lower or upper part of the
vertebral bodies  only the middle part of these bodier
s frec. It should be noted that the bony bridges do
pot encroach upon the Intervertehral forsmioa
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Figures Tband c. b Photograph of a right median sagmttal scction of the same
segment of the spinc as that shown in Figure 7a the bony bradges do not bulge
Anikylosis of the interapophyical articulations should be noted e Photograph
of the fame specimen sawed in the frontal plane (left half)  the bony bridges
which In the anterior part of the apinal column were composed only of 2 single
layer of bone insert themselves into the angle of the vertebral body and at thia
point they present three layers  a superficial cortical layer a deep cortical layer
acd a cancellous layer  they insert themselves into the lower and upper thirds of
the body  This books like a splitting of the mungle layer of bone vuible on the
anterior aspect of the bone.



Figure 8 bu Figure 9

50 years old, with Ankyicdng Spondylitis of 10
yeai carly synd phytes at L-2 and L-3
Figure 8bs  Mr Tn 27 yean old, with Ankylosing Spondylitis of aine

years' duration  syndesmophytes with fmsertion inta the vertebral angle of L-2
and extending vertically upward

Figure 9 Mr Fr 30 years old, with Ankyloging Spondyhitis of three

years duration early syndesmophytes at L-2 and L-3 (antero-posterior view)

the lower bony formation is vertical and In contact with the upper third of the

lower vertcbra while the upper formation {s Inserted into the upper vertebra
well above the vertebral angle.

The deep, cortical layer, which 18 rather thick, forms a vertical line
and inserts 1tseif into the angles of each vertebra. It 15 not visible
at all angles

Between the two cortical layers there exists a cancellous layer
which, at 1ts more or less wide insertion, blends with the cancellous
layer of the vertebral body sometimes vestiges of the orginal
cortical layer of this body permst, and as a result the vertebral
body seerns to be widened at the level of these bridge abutments.

The appearance of the syndesmophyte 18 also clearly vinble mn
rocntgenograms made 1n the oblique pontion

Exceptionally 1n a lateral roentgenogram, the same image may
be seen as i the antero-postcrior view  but usually the syndesmo-
phyte 15 reduced to a ungle, thick, vertical line (Fig 6b) which re-
calls the wner cortical layer of the syndesmophyte as seen in a
frontal view (Fig 6a)

The tmage just described as a complete brudge corresponds to an
advancedstage of the syndesmophyte  As the dry specimen thows,
this appearance 18 due to a bony formation either outnde the disc
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Figures 10aand b Min Wes , 24 yeans old with Ankylosing Spondyh
tis of 10 years duraton  Antero-posterior rocnigenogram of the lumbar
spoe A, Syndesmophytes betwren L 3 and 1.4 forming & complete but
thin Leidge b Rocntgenogram of the same syndesmophytes three years
later  they have become much thicker

Figures laand b Mr Hyv 30 years old with Ankylosing Spondyli
us of 10 years durauon  tomogram of a syndesmophy te made in the antero-

direction s Section 9 cm from the dorsal planc  the syndesmo-
phyte is clearly Inserted below the vertebral angle. b Sectlon 8 cm from
the dormal plane, that is, farther back than the precedingane  here the syndes-
mophyte It {nserted throughout the upper third of the vertebral border and

reaches the angle of the body

(outer cortucal and cancellous layers), or at 1ts outer hrmut (inner
cortical layer)

Rornigenographac Study of the Derelop of the Syndesmophyle At
the beginming and during the development of the syndesmophyte,
1t yields incomplete images 1n which one can see only one or both
of the more or less developed piers of the bnidge, but these have
not yet joined

At 1ts beginning, 1n antero-posterior rocntgenograms, the
syndesmophyte appears most frequently at the lateral border of the
vertebral body at a distance of 3 to 5 mm from the vertebral angle,
1t presents aself in the form of a rough line, of which the starting
point 1s fused to the vertebral body, 1t extends upward or down
ward vertically or shightly outward (Fig 8) The outline of this
formation may be sharp, but mast often 1t ts somawhat indefinste
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Sometirnes 1t appears to start vertically from the vertebral angle
(Fig 8bis) A curtous, but rare, appearance may be produced by
what mught be called a non inserted syndesmophyte, which 1s
scparated from the vertebral body by a hight, narrow cleft (Fig 9)
The syndesmophyte may onginate either from a single vertebra
or from two adjacent vertebrac  then the two formations progress
towards one another and gradually become thicker, but this thick
enimng of the syndesmophyte may occur only after the bridge has
been established (Figs 10a and 10b)

As the syndesmophyte develops, 1ts roentgenographic insertion
pownt also widens and gradually mvades the small space which
scparates it from the vertebral angle until this also 1s covered

In tomograms of a syndesmophyte we have observed that, 1in a
section 9 cm from the dorsal plane (Fig 11a) where the syndesmo-
phyte 13 less voluminous, 1t inserts 1tself below the vertebral angle
which remains free  In a section made 1 cm farther back, where
the syndesmophyte 18 more volurmnous, that 13 more fully de
veloped 1t invades the vertebral angle (Fig 11b)

Very thick syndesmophytes may sometimes present 2 curious
appearance f{or instance, that of 2 bagpipe (Fig 12)

Ten patients roentgenographed at different stages 1n the course
of the disease have permutted us to determune the rate of develop-
ment of a syndesmophyte This vanes conuderably, but in all
these cases 1t took a mummum of two years for a bridge, when first
scen at 1ts very beginning  to complete 1tself (Figs. 132 and 13b)
this contradicts the assertions of some writers according to whom a
syndesmophytic bridge may form 1n a few months ! On the other
hand cases occur in which during many years of evoluuon,
syndesmophytes which had appeared at different levels have shown
very hittle increase

It often happens that syndesmophytes of different degrees of
development coexist on the same pair of vertebrae (Fig 14)

Once the bridge has been completed  the deep cortical layer be
comes more easly visible and zll the elements described 1 the
typical syndaamophyte can be perceived  superficial cortcal layer
deep cortical layer 2nd cancellous layer  In roentgenograms the

10n the contrary the formation of a syndesmophyte within & fow mantha (Fig
17tes) bs characteristic of the infertion forms of spondyll melito-
enccic.
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Figure 12 Figure 13
Figure 122 Mr Bru 47 years old with Ankylosing Spondylitls of 18

years duration  thick syndesmophytes at -2 and L-3 (antero-posterior view)
with bagpipe appearance. The rocntgenogram was well centered  this appear
ance may be produced by a syndeaamophyte that is only shightly salent, but which
is viewed at a wrong incldence.
Figures 13a and b Mr Iso 35 years old, with Ankylomng Spondylits
of 10 years’ duration antero-posterior roentgenogram of the lumbar spine.
o Syndewmophyte forming & complete bndge between D-11 and D-12  be-
gnning syndeamophyte between D-12 and L-1 b Two yeans later the
syndesmophyte between D-11 and D-12 has not changed but the syndesmophyte
between D-12 and L-1 now form a complete bridge



40

L .

Figure 14 Mr Deb 45yclrluld.,whhAnkylmiu Spondﬂ-
s of 18 year? duration the tes ¢ gcd
qumﬂ}ntlbctdgﬂoflheﬂmpaﬁo[mbflc.

L-3 as scen in an antero-posterior view 1t is
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Figure 16 Mr Der 56 years old with Ankylas-

ing Spondyhitis of 34 years duravon  lateral roentgeno-

gram of the lumbar spinc  thin syndesmophyte be

tween L-2 and L-3 situated at the anterior aspect of
the lumbar segment of the spinal column.

appearance of these different layers may not be simultaneous 1)
most frequently the superficial cortical layer is the first visible ele
ment, and at the outset this manifests stself by a line or hook hugging
the lateral aspect of the body a few mllimeters from the vertebral
angle  2) less frequently the first visible element 18 the deep cortical
layer 1n the form of a vertical line inserted at the vertebral angle
Then the roentgenographic image gradually completes itself
But during the entire course of the disease, although the two forma



. figure 17 Mr Mell farmer
1 53 years old, with Ankvlosing Spond
M "Wttt
vhts of 10 years’ duration  syndes-
mophyte developing on a pre-cxisting

3-:..4‘_“. . aucophyte (Fig 28, b, and c)

tions exast (Fig 15), a mingle element may be viuble 1n the films.
However the deep corucal layer mav, as we have already men
tioned, constitute the syndesmophvie by itself, this 1 espeqally
hikely to occur at the antenor aspeet of the spinal column and, 1n
order to visuahize 1f, a lateral rocntgenogram of the spine 1s re
quired (Fig 16)

Roentgenologic Differences Between Syndesmophytes and Osteophytes
When the svndesmophyte begins to form, 1t does not always extend
1n a clearly vertical direction  sonetimes it may extend outward
(Fig 17) It must be disinguished from the osteophyte which 13
observed 1n degenerative processes  Nevertheless, such cases do
not occur frequently and moreover, typical syndesmophytes may
be seen at other levels in the same film (Figs. 28a, b and ¢} To
us the more or less marked obhquity of the syndesmophyte in the
zone of onset seems to be related 1o the previous condition of the
discs  In a case where previous degeneraton of the disc has been
present, the disc protrudes laterally and prevents the syndes-
mophyte from assuming the usual vertical direction and forces 1t
to follow 1ts contour ~ Also 1n cases in which a degenerative process
with osteophytes already exists, the syndesmophytes whuch develop
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Figure 173, M. Chi Tiyearsold rtecord J F 12,591  Spinal pain
with an abrupt onset temperature 40 C. for many weeks  kept at rest on a
hard bed gradual dhappearance of the symptoms 1n three or four months
walking resumed at the elghth month  Succesuve roentgenograms show the
appearance and cvolution of a syndeamophyte at the level of the vertebral par
-1 and -2 In this film, which was made duning the fifth wonth of the disease
can be seen a voluminous, handle-shaped syndesmophyte with thinalng of the
dsc between L-1 and L-2. Diagnoss of Infectious spondylius.

on these pre-existent formations will be snll more difficult to
idennfy  However, we again inast that such cases are unusual

In the great majority of cases 1t 1s possible to distinguish a syndes-
mophyte from an csteophyte by the features listed 1n the following
table, page 44

In a few cases theiwr appearance may not be sufficiently definite
to permut this distincion one must then take mnto account the
condition of the other elements of the spinal column
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A dusc of normal height (thickness) favors the diagnos:s of syndes-
mophyte

An abnormally thin disc, with 2 dense appearance of the contour
af the vertebral plateau, favors the diagnosis of osteophyte

In cases where the distinction 18 impossible one must examune the
other segments of the spinal column

CourarmoN of TIE ROENTORNOLOOTC FEATURES OF THE SYNDISMOPITYTE AND THE
yTE

Raovpemegrapine Stags S 4} 1 b
| e pbnc e soephyte stesphyte (Flgn. 182 and b).
Zonae of Insertion 1 Almostalwaysfrom2to 1 At the imit of the verte
5 mm. from tbe verte bral with a
bral angle rather base from
2. Sometimes at the verte the start,
bral (vmibie aspe
da]]ylnl;t:n] roent
3 Eomutimes lodependent
Drection V‘:rt?é-tlhc lm:l.h!td, Hi Increasing
ar ortremtal the
and crome intervertes  width of the vertebral pla.
bral space teau.
Appecronce Flufly or as a thn hipe Mwny:tbk:k.mth;ha.rp
coatoury,
with a wide base,
2. More Advunced Stage
Zone of Imertion Wider over the entlre upper  Widens Httle.
tl::nlmwrdurdofﬂ)cm
Drraction. Vertea! Hortrontal and  lncreases
with the wrdth of the verte
bral platcau.
3 Fermatsm from the samw  Join one to the other remtain parallel
wrtrbrse

mmcyv.mhc, which is the rule, they facm  which irare they approach
> a by extending one mnmthcrn-vcrym
e.

Tue INTERVERTEBRAL Disc  In prinaple the mtervertehral disc
18 of normal thickness or height Thus 12 a useful sign by which to
recognize the syndesmophyte  Nevertheless, 1n the lumbar region
we have found 1n 17 99, of the cases, that 1y, rather frequently,
defintte examples of flattened discs

Thus thinnung may be himited to one or two discs, or 1t may affect
all the discs 1n this region (Ankyloung Form of Spinal Involvement,
with painless evolution [233])  But this thinning of the discs 15
not characterstic of Ankylosing Spondyhtis  for example, 1t may
be due erther to degeneration of the discs or to Scheuermann s



f:;m 182 and 1, o Dy specimen of spinal estecarthntu, antero-posterior

daiomam  the discs are abnormally thin the osteophytes extend the width

2 togereebeal plateaux, and those belonging to the same pair of vertebrae have

0 remaln paralkel. b Same specimen as in Figure 183 latenl
roenigenogram
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discase, both of which conditions may co-exist with Ankylosing
Spondyht;m ! ’

Tn 3 few,chses an,which a disc has become abnormally thin 1ts
dcmﬂ‘y fnay appear tb have mcreased and this seems to be related
67t omﬁcanon (Fig .19)

Tur VERTEBRAL BoDIES Generally the form of the vertebral
bodm"}sr ‘but slightly modified however, since the syndesmophyte
develops atthe level of the upper or lower third of these bodies, the
result 18 that, i roentgenograms the plateaux of these bodies appear
abnormally urde  Conssquently, the concamnty of ther lateral borders serms
to be accentuated 1n the unage known as ‘bamboo spine” the out
ward promincnces arc due to the syndesmaophytes which are
‘scaled  to the vertebral bodes, and the hollow parts correspond
to the unaltered middle portions of the lateral surfaces of these
bodaes .

Sometimes wedge shaped vertebrae may be found in the lumbar
region, and especially 1n the dorsal region this tendency is made
evident b? lateral rocntgcnogmphy

We have obscrvtd two 1odugmpgmplzu changes in vertebral structure
a diffuse osteoporosis of the vertebral bodies 1n one fourth of the cases
thus 13 most clearly visble 1n lateral roentgenograms we have
found " this especially at the beginning of the disease (when the
disease had progressed between 5 and 10 years)  Also 1t 13 often
detected 1n batuboo spines Most frequenttly thus osteopoross con
sisty of a reducnon in the denuty of the vertebral bodies which be
come homogéx}cous and appear to lack structure  In cases with a
scvire qr very-marked evolution the density of the vertebral bodies
may Jhesmmular to: that of the surrounding soft parts  Then the
Comtour of af dffected vertebra, which 1s outlined by a fipe line
ri:s:mgﬂmg’a Ling drawn with a pencil, 18 more clearly viuble (Fig
20) 4

,Ostcopor(ms 15 ikely to be found 1n the severe forms of the disease,
whether the patient has been bedndden or not  we imnterpret 1t
as a bad prognostic sign  Later durmg the advanced stage, osteo-
porosis seemns to occur less frequently

Oppenheimer (152) found some degree of asteopoross
of 50 cases of Ankylosng Spondylins th 1
Oppenheimer 3 second stage of the disease W
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Figure 19 Mr To 35 years old with Ankylosing Spondylitls of 15
years' duration  the lumbar involvement was latent. Multuple and marked
collapee of the disca, and atsence of any synd phyte  This roentg am

gves the imprestion that the discs are partly omlfied



Fig 20 Mr Ver 21

- \¥ 4 years oid, with Ankylonng
2 Spondylin of 10 years’ dura
i ) ton lateral view of the lumbar

\' spine  diffuse osteoporosis of
‘; the vertebral bodies.  Drops of
Lipiodol may be seen fn the
wniradural space. ’Ibccu:njal
1 and  roentgenographic sym

LY mmprumzcdbyﬂmp-dr.m

¥ N were [nterpreted as duc to an

- arachnolditls, and he had

! 1# undergone w0 unnecemary
laminectomies.

|

75% of the cases, and 1t was found in 26%, of the cases in the thid
stage.

Another very curious aspect may be found i the Iatent forms
the entire spwal column assumes a washed-out appearance the
structure of all the elements of the spine becomes crude as well as
filamentous, these filaments, which arc arranged vertically (Fig
27) diverge, at the level of the sacrum, toward the lower part of the
sacroiliac jomnts

THE INTERAPOPHYSEAL ARTICULATIONS (188) In Ankylosing
Spondylitis we have not systematically carried out a roentgeno-
graphic study of the interapophyseal jomts because, from the stand
pomt of early diagnosms,! the information obtamned from oblique
roentgenograms of these articulanons is far less useful than that

1 Since the majority of our patfents were privare patients, it way difficult to make &
systematic study of Joints whach had onty s meager diagnastic ar therapentic Interest,
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which 18 furmshed by roentgenogrms of the sacroihnc joints, or
cven than the mformaton furnished by antero-postertor roent
genograms of the dorsolumbar region, which often show rather
carly syndesmophj tes that are easy to rdentfy

The features of these changes have been well described by A
Oppenhemer (149, 152)  Although we do not agree with fum on
the frequency and precocity with which they mny be observed, we
will now ce his deseription which, according to our findingy,
appears to be accurate

Oppenheimer considers three roentgenograpluc stages of these
alterations

Stage 1, or Early Stage  Mottled or difTuse osteoperests of the art-
teular apophyses, which vanes from a shight reducuon in denstty to
an almost complete disappearance of the bony structure  The
cdges of the arucular facets are not sharp, and the articular space is
somewhat thin or mav even have disappeared

In one case the affected aruculavions had, after treatment, re
covered their normal aspect, this scems to indicate that, at this
stage, the abnormal changes may be reversible.

Stage 2, or Moderately Adeanced  The most mgmificant sign s
eresion roughness or waviness of the facets, and thinmng of the
articular space  the osteoporosis is less definite (Fig 21)  Some-
times, at the ends of the articular spaces, shight omfication may be
found

Stage 3, or Terminal Stage  Thus 18 charactenized by bony ankyloss
of the small interapophyseal articulations (Fig 22)  this anhylosis
1 either complete, with disappearance of the joint spaces, or mar-
gwal, with persistence of the ceatral portions of the apophyseal
Joints.

In Stage 1 the lestons are often hmited to a small number of
yonts, while these of Stages 2 and 3 may be etther local or general
n ali the interapophyseal articulations  Usually not all of thess
Joints present lessons 1n the same stage of development  ths occurs
only during a very advanced phase The rate at which these
lemions develop vanes extremely

ROENTGENOGRAPHIC ASPEGTS OF THE LUMBAR SPINE Quute
different roentgenographic aspects of the lumbar spine may be
observed  These aspects are related ether to different anatommie



Figure 21 Figure 22 Figure 23
Figure 21 Mr Ser 25 years old with Ankylosing Spondyliths of 14
years duration right interapophyscal articulation between L-3 and L4 ap-
proxmuately normal  artculaton between L4 and L-5 shows an frregular

cantour and osteoposomus of the apophyses
Figure 22. Mr. Cou 27 years old, with Ankylosing Spondylith of 13
years’ duration  the night interapophyseal articulation between L-2 and L-3
shows an irregular contour and the right articulapon between L-3 and L4 is
ankylosed An antero-postenor roentgenogram docs not reveal any syndes-

mophyte.
Figure 23 Mr Rou 55 yeary old, with Ankyloung Spondylitis of 15
years durstron marked sclerotus of the articular surfaces between L4 and L-§
and between L 5 and 8-1 on the Iedt sde.

types, to the soul 1 which Ankylosing Spondylitis had developed
or evidently to the phase of its evolution

The lumbar spine may present an entirely normal roensgmographc 1mage
(Fig 24), and thiy occurs frequently at the outset.

Moat frequently a single syndesmophyte or several of them are
found, usually 1 the dorsolumbar regron or in 1ts viciuuty (Fig 25)
Often, also syndesmophytic 1mages are found at several levels, but
they are always most pronmunent in the dorsolumbar region

The ¢ bamboo ’ pucture 18 rather rare and s observed only 1n a few
very advanced casss. When 1t 1s present, syndesmophytes are
found at all levels of the spinal column, and more or less volurminous
bridges bind the vertebral bodies to one another  Thus the lateral
borders of the calumn form a continuous, wavy line, with bulges
at the level of the syndesmophytes and hollows at the level of the



Figure 24 Mr Soren 24 yeann old, with Ankyloalng

Spondylits of four years duration the patlent complaina of pain

10 the Jumber region Roentgenograms of thu region do not

reveal any lenon  The sacrolac jolnts show typical changes

(Fig 63) as may be scen in this roenigenogram, the changes are
difficult to analyze.
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Figure 25 Mr Fautc 40 yan old, wuh Ankylogng

Spondylitn of 12 years
of the Jumbar lplnc. Multiple lyndm:nuphytu are ).bnimﬂ to the
dorsolumbar region  the racroillac changes are typical
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Figure 26 Same patient as in Figure 14 Plcture of the “bamboo  spine  the
changes shown are In an advanced stage.  To be noted are the bulges and boliows
created by the salient syndesmophytes
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Figure 27 Mr Chev with Ankylosing Spondylitls of about 38 years'
duraton. A roentgenogram of the lumbar spine reveals a typical picture of the
latent forrm  thinnmg of discy, flmtlrmimphy(cx,lndLhrcc rails” due to

fuslon of the interapophyscal artscul. and to of the intersph
Ligamentx,
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Tigure 27bs. Nr Chauf 41
years old with Ankylosing Spondy lr-
tis of about 16 years duration spinal
ankylons is establohed and the
patent is frec from pamn  Antero-
posiCTIOT  TOSRtgEROgram of the
lumbar spine  prominent syndes-
mophytes, docs of normal thickness,
omfication of the intersplnous liga
ments and of the intcrapophyseal
artuculatons.  One has the impres-
sion that the docs are ouified  this
appearance mght be produced by
sypdesmophytes on the ventral aspect
of the spioe.  This picture bs dufferent
from the two other films of the latent
form which we have shown (Figs. 19
and 27)

bodics. The vertebrac and the discs themselves do not present any
changes (Fig 26)

Another rocntgenographic appearance, which also 18 uncommon,
1s that which we have described as most common 1n the latent forms
(Fig 27) Tt characterized by 1) three dense, parallel rails, the
central rail being formed by an increased density of the spinbus
processes and of the hgaments that unite them  the lateral ras
being formed by the column of interapophyseal joints and of hga
menta flava  very often the discs are abnormally thin  2) a washed
out appearance of the vertebral bodies, and 3) some faint syndesmo-
phytes which are not promment (sce Chinical Forms)

The three rails may occur in cases other than the latent forms,
and they may be the only roentgenographic spinal sign
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Figurc 282, Same patent as in Figure 17 Antero-postenior roentgenogram

of the sacrolliac Joints and of the Jower part of the lumbar spine  bilateral

sacrolluc changet, most propounced an the right side.  Osteophyte between

L-3 apd L4 ty]iallyndwnuphyt.:dbchmlAIDdLS and between L-2
L-3.
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Figure 28b  Same patient as 1n Figure 28a.  Antero-posterror roentgenogram
of the dorsolumbar spine  typical syndeamophytes between L-1 and L-2 on the
left sde between D 11 and D 12, and between D-8 and D-9  syndaamophytes
having developed on an osteophyte and producing complex images  between
L-1 and L-2 on the right, between D-12 and L-1 and between D-9 and D-10
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i Figure 28c. Same patent as In
- Figure 282. Lateral roentgenogram
—— = ..»-" of the dorsal spine.  The syndesmo-
’ phytes curve around the salient
dsa and, because of this, although
1 the bridges are not thick, they bulge
e In front of the spine.
I ——— —
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Another roentgenographic aspect may be observed when Ankyl
oung Spondylitis develops 1n a spine affected with hypertrophic
arthritis or osteoarthritis 1 old persons who have done hard
physical labor or who have been farmers.  In the same film may be
scen typical osteophytes, syndesmophytes and mixed syndesmo-
phytic and osteophytic formations (Figs 28a, b, and ¢)  For these
forms some writers have proposed the name of mixed Ankylosing
Spondylitis, a term which we do not use because 1t 15 not a question
of a single, mmed process, but sunply of the superunpontion of two
different and successive processes

In this region the first useful roentgenographic signs for diagnons are
the syndesmophytes, osteoporoms of the vertebral bodies  and
changes 1n the interapophyseal joints
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The svndesmophy tes are the most frequent and the carliest signs
of lumbar wvolvement  he earhest syndesmophyte which we
have obeened ws found in a case in which the discasc had been
active only three vears.

Osteoporosis of the vertebrl bodies, which 18 always diffuse and
cspecially visible 1n lateral roentgenograms, 1s often present,
but when 1t occurs, it 1s, cxcept 1n 1n occasional case, associated
with syndesmophytes

Changes n the mierapophyseal jonts have scemed to us of httle
diagnosuc value, rocntgenograms, cven when they are made n
an oblique direction, arc always difficult to wterpret in relation to
the contour of the surfaces and the condition of the joint spaces.

It must not be forgotten that, in Ankylosing Spondylitis, the signs
vtelded by roentgenographic examtnation of the lumbar regron are often
negative unil the disease has progressed for fire years, and they are often
sight until the discase has progressed for 10 years

Nearly always the first syndesmophyles appear in the dorsolumbar
regton, and most frequently they affect the discs between D 11 and
D-12, D-12 and L-1, L-1 and L-2, and rarcly those between L-2 and
L-3  In general roentgenograms of the lumbar region, when this
region appears m the upper part of the films, there 1s danger of not
being able to see syndesmophytes that arc present  Therefore, the
films should be carefully centered on this region

There 15 no relation between the smportance of clintcal signs and that of
the roentgenographic sgns  Cases with great pain may yield a normal
roentgenogram  latent cases, or more accurately ‘pamnless” cases,
on the contrary may reveal pronounced rocntgenographic changes

There 15 a certain relationship between the pertod of evolution and the
stage of the lesions observed 1n roenigenograms  In cases with syndesmo-
phytes at different levels and forming complete bridges 1t 13 possible
to assert that the disease has progressed for at least six years, and 1n

cases 1n which a bamboo sprne 15 observed the disease has progressed Jor at
least mine years

INVOLVEMENT OF THE DoRrsaL Spine
Involvement of the dorsal segment of the spine 1s featured either
by pain with the same general character as in lumbar 1nvolvement,
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or by stiffness, which may or may not be accompamed by an
mcrease 1 kyphosis, which 18 a later symptom. When dorsal
stffness becomes established without pain, or when 1t 1s not accom
panied by deformty, 1t often goes unnouced on examunation be-
cause of the difficulty of exploring the mobulity of this segment.

Such invalvement occurs later than in the Jumbar region, which
1t usually follows 1n only 18 cases was 1t observed at the very be
ginning of the disease, and 1n practice 1t 1s never felt as a sumple
dorsalgia because 1t 1s always associated with Jumbar or cervical
symptoms, or with involvement of peripheral joints

Tastx or DomsaL INvoLvEuzNT

Yeurs of Percotags of cases
Erwixtven weth dorsal tcrelvement
First symptom 9
1 year 16
5 years 1%
10 years 57
15 years 68
20 yeans 73

At the level of the dorsal spine the most impartant problem s
that of alterattons 1n the spinal curve, and especially of an increase m
normal kyphosis.

Kyphoss

Thus 1s the most common deformuty from our statistics based on
200 cases, 136 or 68, presented an exaggerated dorsal kyphoms
s frequency vanes according to sex 78%, were 1n men, and 44%,
were 1 women  We must recall the fact that, in the course of
Ankylosing Spondylitis, lumbar lordons disappears more often n
men than 1o women.

The tume of onset of kyphous vanes greatly moreover, when 1t
has not been accompanied by pamn 1t 1s difficult to determine
accurately

Description of the Type of Kyphosns Usually Observed 1n
Ankyloung Spondyhtis  According to G Hucs defimton,
kyphoss 1 constituted by an cxaggeration of flexion 1o front of
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Figure 29 Mr Tur 47 years old wuth

Ankyloming Spendylits of 17 years duration  lateral

photograph high domal kyphosls and dis-

appearance of lumbar lordots  for this the patient

is obliged to compermate by bending the knees
(abo Fig 31a)

the spine or by transformation of the spinal curvature, which 1s
normally concave behind, 1nto a convex curvature

The patient bends forward with the shoulders projecting and the
thorax flattened  These cases of flattencd lumbar scgments, with
the upper part of the back projecting forward and with the head
and neck extending 1n a straight hine with the axis of the back, give
a family resemblance to the kyphosis present 1n all forms of Ankyl
onng Spondyhitis These backs do not have a regular curve
above and helow 1ts greatest promunence, as s true of other kyphotic
backs here the kyphosis consists of a lmuer, rectilinear segment and
of an upper segment which 15 bent forward Thus the kyphoss
does not have a point of maximum deformuty, or “summut,’ but
shows a zone from which the spine begins to bend forward and
which 13 at the upper limit of the rectilinear, or vertical, segment
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<
Figures 30a, b, ¢, d and e. & Same patient a3 in Fig 29 Posture spon-
tancowly amumed by the patient  he compensates for the spinal d ty
flexron of the knees  This posture permits hum to look at distant
Same patent as in Fig 29 the patient was asked to stretch his knees, when he
could no longer keep his balance, the upper part of the body being drawn forward,
e Diagram of kyphosis of the same type as that encountered in Schevermann s
disease  This is compenmted for by umbar hyperlordods. d and ¢ The

]
g

j

modes of comprostion are mken Into accoant, directed the first obhiquely forvwand

{forward inctinabon of the entre spine) and the sccond vertically  In Ankyleaing

Spondvlits the most promunent powot of the kyphosis is really it point of depar

ture, while in Scheucrmann s disease there b # point of greatest prominence, which
{s dsstract from the sarting point of kyphosis.

Lateral roentgenograms show that this forward inchination be
gins at dufferent levels which we classfy in two main groups

Hicu Dorsar Kypsoms This type of kyphosis 55 by far the
most frequent, the deformuty beginning between D-4 and D-7 but
most {requently between D-6 and D-7 (Fig 29)

Low Dorsar or Dorsorvupar KypHosis  The start of this
defornuty has been found between D 9 and L-3, and often between
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L-1 and L-2  The kyphoss usually has 1 wide radius (Tigs 31
b, and ¢}

We will show the importance of this distinction in connection with
the surgical treatment of kyphows in Ankylosing Spondyhits
There 1s not only an absence of balwnee by inercased lumbar
lordosis (a balance wlich occurs in kyphoses of the type found 1n
Scheuermann s discase), but the normal lumbar lordosis alco dis-
appears  Because the lower segment becomes suffened, and be
cause the spinal muscles undergo 1 considernble degree of atrophy,
lumbar compensation cannot develop when hyphosis appears

As the center of grwity of the body tends to be displaced forward
the patient trics to compensate for this loss of equilibnium by hyper-
extension of the hips  but very often tlus hyperextension 1s no
longer possible because the disappearance of lumbar lordosis has
caused the pelvis to rack, 1nd then compensation is accomplished
by the knees which assume 1 more or less marked flexion (Figs 29,
30z, b)

Kypho-Lordous In a few cases we have obwned a
simultancous increase in dorsal kyphosis and lumbar lordosis  Thas

is typieal of Scheuermann s discase (see Fig 30c) but 1t rarcly occurs

in Ankylosming Spondylitis  In two cases of Ankyloalng Spondylits

1 which we have observed 1t we al1o found, 1n the lower part of the

dorsal region, typlcal sequelac of Scheucrmann s discase assoclated

with lesions of Anlylonng Spondyliis which had developed subse
quently

Roentgenographic Anatomy of Kyphosis  As shown by lateral
rocntgenograms and dry specimens, this deforrmty 13 produced
crther by a posterior gaping of the disc (Fig 31d), by anterior thin-
rung of the dise, or by a wedge-shaped deformaty of one or more of
the vertebral bodies (Figs 32 and 33), usually at the level of the
mddle or lower part of the dorsal region and of the upper part of
the lumbar region  These mechanisms may be associated i the
same patient,

We believe that atrophy of the erector spinae muscles plays an impor-
tant part 1in the mechanism of these kyphoses This muscular
atrophy 15 secondary to an inflammatory disease of the spine
(arthnus of the apophycal joints) The bodies and dises of thus
pathologic spine are malleable, therr deformity, as well as the
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Figure 31a, b, and ¢ Fon 32 years old with Ankylonng Spondylitls
of 14 years’ duratton Dorsolumbar ankyloas and marked cervical siffoes
dorsolumbar kyphosis with a wide radius. #.  Side view showing spontancous
posture  in order to maintain his balance and to Jook at a dustance, the patent
dits backwards and fexcs his knece. b,  Same patient.  Io ocder to mafntan
his balance when the knees are not flexed all hus muscles must be contracted
Note the anflattenced thorax and the prominent abdamen with supra-umbilical
folds. © Back view The bulges camsed by the lumbar spinous processes are
clearly visible. Note, 1n this patient, the good general appearance and the
rather thick adipose thue  but examinaton reveals a dutinct muscnlar atrophy



——1

Figure 31d  Same patlent as in Fig 31a, b and ¢ lateral roentgenogram of

the dorsolumbar spine, 1n the crect position  in this ilm postenor gaping of

the disc between L-2 and L-3 is dlstinctly visible, and a similar though less

wide, gaping of the disc between L-1 and L-2.  These discs correspond to the
starting point of the kyphosis
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Figure 32 B Figure 33

Figure 32 Mr Sch 48 years old with Ankylosing Spondylits of 15

years’ duratton  lateral roentgenogram of the dorral spine  dorsal kyphosis due

to deformity of many vertchral bodles (wedgeshaped vertchrae)  the discs are
of pormal thickness.

Figure 33 Mmnx EM 34 years old, with Ankylosing Spoodylith of 15

years’ duration  Lateral of the darsal spine  high dorsal kyphoxis,

andlhghtwcdgc—dh.lpcd‘thebodyof[)—é When a film of the entire thorax
was made, ankylons of the manubrio-¢ternal articulatron was reveaked.
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Iigure 33bB. Mc C 37 years old with
Ankyloning Spondy hitis of 15 yean duration  Darso-
lumbar ankylows, and marked cervical stiffnes
The trunk is bent forward and to the right  this type
of deformuty may be found In onc-fourth of the cascs
of Ankylosing Spondylitis  Oficn these complex -
deformuties are more marked than that shown in

this photograph

tendency of the disease to suffen the inflamed joints, rapidly sct
this form of kyphosis  Compensation at the level of the lumbar
region or of the hip joints 1s not possible because of pre-cxisting
stifiness i the lower segment

The degree of kyphous vanes from slight deformuty, which 1s not
sufficient to cause the occiput to project forward of the dorsal plane,
to a wide forward curve with flattening of the ankylosed thoracic
cage Such a wide curve 1s quite embarrasung for the patient,
while a dorsolumbar ankylosts 1n normal posture may go completely
unperceived by the patient himsell (Fig 34) 1t 13 the deformty,
when 1t 15 marked, that causes embarrassment.  There 15 a distinct
difference 1n the degree of lyphosis between men and women out of 50
fernale cases only four had a forward inchnation of the head equal to
or greater than 10 em (p 19-—Verucal deviation), cases with
marked kyphoms arc exceptional  To sum up 1n women forward
deviation of the head 15 less common and usually slight (in gencral
the deviation 18 less than 5em )  1n men on the contrary, forward
deviation 15 more frequently greater than 5 cm and may reach
very high figures.
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Brief Stndy of Cases With Pronounced Kyphosis 1 (With
forward deviation of the head greater than 15 e¢m.), based on 12
cases.

Patients occupations the occupations of seven required hard
physical labor (farmers, butchers, and metallurgical workers)

Five patients had a sedentary occupation, but they worhed all
day 1n a mtting position, behund a desk

Age at the beginmung of the disease quute vanable,

Years of evolutton at most between 10 and 20 years

Type of Ayphosis m mine cases the kyphoss was dorsolumbar
in three cases 1t was cervicodorsal, with the neck projecting forward
and fixed (with the chun 7 8, and 9 cm from the manubrium
sternt)

A loss of extension of the hips nearly always accompanies these marked
Ayphoses with Jumbar or dorsolumbar starting pomnt  the back
ward tltung of the pelvis, the brim of the true pelvis tending to
become horizontal because of the low kyphous, causes the loss of
hyperextension of the hips to appear even more obvious  In a few
cases 1n which a cervicodorsal deformuty predominates, this Joss of
extension does not occur

The rate of sedimentation 18 always increased 1n spite of long
standing disease  In fact, 1t would seem that faulty postures tend
to maintain the mfammatory process 1n the affected jomnms.

Other Varmations in Spinal Posture Not all panents who are
afflicted with Ankyloung Spondylitis present a kyphotic back
24 5%, of the cases preserve a normal dorsolumbar curve, and 6 5
per cent have a completely flat back, like an ‘ wroning board , that 1,
all the antero-posterior curves have dmappeared (see Fig 71a)
This kind of back 1s most often encountered 1in women

Thus kind of flat back was seen m eight women out of 50, whule
1t was seen 1n only three out of 100 men

It should be mentioned that these paticnts with flattened spioal
curvatures had generally remained 1n bed a long tme

LaTERAL DEVIATIONS OF THE SPINAL COLUMN IN ANKYLOSING
SponpyLrTis  Lateral deviations may be superimposed on the
kyphosis and may aggravate the deformuties (Fig 33bis)  Thus is

11 have not scen any cases with peurnlogic disturbances relared to these marked
spinal deformites.




Figure H4

Figure 34 M Jou 47 years old, with Ankylosing Spondylitis of about
33 year?’ duration Dorsolumbar ankylosis had developed painlemly  high
dorsal kyphosis with anterior thinning of the dises  conunuous border line formed
by the vertebral bodics and syndeamophytes 1n front of the discs.
Figure 35 Mr Etr 41 years old with Ankyloslng Spondylitis of 29 years
duration complete ankylosis of the spine  deformed peripheral joints  lateral
roentgenogram of the dorsal spine  kyphosls and thick syndesmophytes on the
ventral aspect of the spine
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to be observed 1n nearly one fourth of the cases  a suffencd hip
with lass of complete extension may be the orgin of this deformity
More often a defective posture establishes 1tself during a violent
attack, 1n the course of which the patient has sought, when out of
bed, a resting position  one of our patients with a markedly de-
viated spine had passed through a very severe episode lying half
on the side, 1n a so-called ‘ transatlantic  type of char and thus
a spmal deformuty n an “attitude of rest’ had become established

A ttue scolioms, with compensatory curvature and rotation of
the bodies, 1s more rare, and 1t 1s always combined with kyphoss
We have observed 1t in four cases

Very exceptionally one encounters a patient who presents a
pronounced and very complex kypho-scoliosis  Of this we have
scen but two cases which may be called a malacic form of the
discase.

Rocentgenology In antero-postertor roentgenograms the Syn
desmophytes first appear n the dorsolumbar region, and subsequently
at other levels  because of the supernimpaostion of the costovertebral
articulations, thewrr mterpretation 18 more difficult than in the
lumbar region nevertheless, 1o the dorsal region they are quite
visible

In lateral roentgenograms, according to the previous condition
of the duscs, the syndesmophytes alone or with the anterior borders
of the vertebral bodies may present different aspects

A regular and cootinuous line borders the dorsal spme
anterorly (Fig 34) In a few very advanced cases the antenor
part of the dusc space 13 filled with bony tissue, while the thickness
of 1ts posterior portion 15 normal and the vertebral plateaux have
remamed parallel (Fig 35) Fusion of the vertebral bodies may
also occur by thinning of the antenor part of the disc, this may
occur 1n the zone where the kyphosis has started

This line 18 often shightly wavy because the syndesmophytes
follow the curve of the altered and shightly promnent discs (Fig
36)

When the syndesmophytes have formed on pre-existing and
marked osteophytic outgrowths, this waviness may be very pro-
nounced (see Fig 28b)

At the anterior barder of the spine a pathologic unage 1s often
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Fligure 36 M Dou 45 years old with Ankyloaing Spondy s of nine
years duratlon lateral rocntgenogram of the dorsal spine  kyphotic posture
with a wavy bordering line.
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lacking  In this event the nature of the discase cannot be recognized
by basing one s #elf solely on lateral roentgenograms

When the syndesmophytes arc stnctly imited to the right side
of the dorsal spine, they must be distinguished from hyperostoss

In the chapter devoted to roentgenographic anatomy (p 63)
the deformuies of the veriebral bodies have been studied 1n relation to
the roentgenologic anatomy of kyphosis  The conditton of the dises
thinming of the anterior portion and replacement of the disc
tissue by bony tissue have already been described

Recently attention has been drawn to the early changes 1n the
costozertebral jonts (219)  Our ympression 1s that they are not as
carly nor as useful from a diagnostic point of view as the author
claims.  As we have already seen, the dorzal regron does not usually
become mvolved unal the disease has progressed for five or more

In the dorsal spine osteoporosis and alterations in the interapo-
physeal aruculauons (Fig 37a and b), and 1n the costovertebral
and costotransverse articulations, are difficult to interpret.

Inv OLVEMENT OF T11E CERVICAL SPINE

When this region becomes involved, the patient becomes aware
of 1t at once, either because of the pain or because of the suffness
which even though 1t may not be painful 1s much more dsturbing
than when 1t occurs 1n other parts of the spine ' When the patient
tries to rawe or turn his head, he feels pan at the back of the peck,
and he assumes a stff posture  later there supervene a true binuta
tion of these movements and a progresave forward inchnation of
the head, which 1s so charactensuc of Ankylosng Spondyhas
then, 1n order to relieve the pamn, most patients, when they go to
bed, increase the thickness of their bolster or pillow

At the outset of the discase the peck 18 affected 1n only 7%, of the
cases (iwolated or amociated onset, p 173) In more than half
of the cases this kand of mvolvement develops after the disease has
progressed from four to 12 years, and 1t usually follows involve
ment of the lumbar and dorsal segments  and 1t may appear oery
late we have observed cases 1n which cervical involvement had
develaped only after the discase had progressed for 27, 28 and even
34 years Swince this kind of mvolvement does not develop so
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Figure 37  Mr Delm 41 years od, with Ankylonng Spondylitly of 13

year?’ duration  dorsal pain for several months, painful point on pressure over

D-11and D12, a. Frontal view of the dorsal spine. b Lateral roentgeno-

gram of the tnme reglon  Numerous syndesmophytes, preture of bony destruction

of the vertebral bodies D-10 and D 11 The disc between D-10 and D-11

hot aboormally thin because of ankyloss of the interapophyseal articulations
(for the same reason, pain 18 not severe)
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carly as involvement of other parts of the spine, 1t 15 less ifrequentlv
observed at the first examnation

‘Tm or Cervioar INVOLVEMRINT

toars of Prercentage of Caser

Esetntion ovth Crrecal Incolesmext
Fint Symptom 7%
1 year 13%
5 years 24%,
. 10 years 3%
15 yeary 2%,
20 yean 52%
. more than 20 years 6%

Clhintcal Symptoms

Cermcal parn has the same general character as pain due to Ankyl
osing Spondylis 1in any other region  Torticolls, which s the
usual manfestaton progresses imually by more or less repeated
bouts which are separated by complete remussions  then 1t tends
to become continuous, while stiffness gradually becomes estab-
Lshed  In some cases the stiffness may develop without pain

Postare  The neck projects forward and usually forms a straight
hine with the dorsal kyphoss, without correcting 1t sometimes the
neck may bend backward and thus may compensate more or less
for the dorsal kyphoss by hyperlordoss (sec Fig 31a) In cases
with marked suffness a slight lateral inclination of the head with
slight rotation toward the opposite aide, 13 often associated

Anterior dusplacement of the center of gravity of the head keeps
the muscles at the nape of the neck, and particularly the Trapezius
muscle under constant tension i order to support the head, and
thus tension ends by becomung painful (Fig 38)  Thus there de
velops a syndrome sumiar to the syndrome described by Huc in
other diseases under the name of “pamful Trapezius syndrome ’
Pain of thus kind which has a static angin should not be regarded
as a symptom of progresung discase, but as a consequence of the
defective posture which 1t entails.

Rocntgenography permuts one to recognize the postures in which
the cervical spine has become stiffened

Here are the different posubihties which may occur
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38 Same patient as in

Figure 29  Painful contracture of the

Trapezius muscle, caused by anterfor
projection of the head

1 In nearly half the cases lordesis 18 maintamed or slightly
modified, either 1n degree or tn harmony

2 Ina third of the cases the cervical spine 1s straight (Fig 39)
the antertor borders of all the vertebral bodies form a straight hine
which may diverge more or less from the vertical, that 1, which
may lean forward more or less

3 The lordosis 15 sometimes increased, as if the patient had
succeeded 1n overcorrectung the dorsal kyphous (Fig 40)

4 More rarely the curve 18 mnverted (Fig 41) the cervical spine
has undergone kyphosis  Of this we have observed five cases,
someumes with a regular curve and sometimes with a shightly
angular shape resulting from a shght slipping of one or of several
vertebrae, In one case there was a true spondvlolisthesis at C-6,
which required surgical fixation

Thus the cervical spine, like the other spinal segments, tends to
bend forward

Cervical Mobihty In order to study hmitation of movement
(normal mobility p 19), one must take into account the part
played by pain and by muscular contracture, outsde of the exacer
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Figuore 39 Figuare 40

ngn: 39 Mr Mah 41 ycan old with Ankyiaﬂng Spandylits of 20
th Lateral of the cervical spine  ankylosis {n s

nra]ght hne by fuston of the lntcrlpophym.l articulations, and faint anterior

syndesmaphytet.
Figure 40 Mr Mair 27 years old, with Ankyloting Spondyinbs of 10
years’ duration lateral roentgenogram of the cervical spine  hyperlordosis
correcting the dormal kyphosts. To be noted are the involvement of the {nter
apophyseal articulatons and the anterior syndesmophiytes.

bations, that 18, during painiess periods, the movements are unsted
only by the anatormc changes.

There may be dight linutation especially of lateral movement and
rotation which are the first to be affected or there may be a con
nderable degree of limtation 1n which all the movements are affected
those which permst take place in the upper part of the spinal column
(Fig 42) The greater part of the flexor and extensor movements
take place 1n the sub-occiprtal joint, mvolvement of which occurs
late m the process.

In cases in which only the ocaipito-atlantal jomt preserves its
movements we have observed a curious phenomenon  When the
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Figure 41 Figure 42
Figure 41 \Mr Sav 57 years old with Ankvlesing Spondylits of 30
years duration lateral roentgenogram of the cervienl spine  alight kyphoss,
thinning or oblitcration of the intcrapophyseal joint spaces, osicoporosis of the
vertebral bodies, and absence of syndeamophytes.
Figure 42. Mr Apov 48 years old, with Anlylosing Spondylits of 17
years’ duration lateral roentgenogram of the cervical spine  ankylosbs of the
interapophyscal articulations, except at the level of C-1 and C-2, and of C-2 and
C-} conunuous anterior line formed by the bodies and syndesmophytes which
stop at the kevel of discs C-3 and C-4  Clinleally the patent still has a certamn
freedom of peck movement, and especially of the antero-posterior movements.

patient 13 asked to turn his head to one side, he can do so only by
simultancously inclining the head toward the opposite side  In
other words, frank and pure rotation, without lateral inchnation, 18
impossible

This 1s canly explaned by the anatomy of the occiprto-atlantal
articulation and by the duposition of the lateral occipito-odantoid
hgaments  ‘ When the head and atlas turn toward the left, the
nght lateral ocoipito-odontord ligament becomes tense  If the
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Figure 43 Figure 44 N

Figure 43 Mr Big 41 vears old, with Ankylomng Spondylits of 10
years’ duration  Lateral roentgenogram of the cervical spine, with ankyloms
of the vertebrae in a atraight line  continuous and stralght line formed by the
anteror border of the vertebrat bodies and syndesmophytes.
Figure 44 Mr Maz 45 years ald wath Ankylosing Spondyhus of 30
years d lateral roentgenogram of the cervical spine  the anterior syndes-
maphytes alyo cover the vertebral bodies and form a continuous and thick bony
plague which forms the asteror limut of the corvical gmoe.  This peculiar ap-
pearance 11 found only 1 the cervical apine (dny specimens, Fig 130)

slight, permuts one to make the diagnoss.  Practically speaking,
they are visble only 1n lateral roentgenograms and they often
present appearances which are somewhat peculiar but which,
when they reach an advanced stage, are typical

Then the feature most often observed consists of 8 more or lexs
thin hine which runs continuously in front of the cervical spune,
and this hine covers the vertebral bodits and the dises {Fig 43)

In extreme cases the anternior border of the spinal column s
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Figure 4% Figure 46 Figure 47

Figure 45 Mr Bend Hospial 980 with Ankylosing Spondyhis of 15
years duration  cervieal involvement of five years’ duration Iateral roent
geoogram of the cervical sprme  syndesmophyte 1n the shape of a hook imerted
to the lower border of C-2  syndemmophytes of the samo type, but much len

pronounced, at the antertor and lower borders of C-3 and C-4

Flgure 46  Min Lun 24 years old with Ankylaing Spondylits of five
yeary’ duraton  cervical spine involved 21/ years  roentgenogram of the cervical
tpinc  syndearnophyte i the form of a handle with a rather indefinfic cantour
Figure 47 Mr Brai 48 years old with Ankyloang Spondyhts of 15
years' duration  cervical spine involved far scven years lateral roentgenogram
of the cervical sjne  syndesmophytes In the (orm of well-developed  handles.”

{formed by a thick and continuous lamina which covers the discs
and bodies, the anterior limits of which can no longer be recognized
But when the anterior part of the disc has become osnfied, the thick
ness of the disc 18 normal (Fig 44)

In the course of 1ts development the syndesmophyte may present
features which are difficult to interpret

A smple thin, verncal hne inserted 1nto the vertebral angle,
which mav be dutinguished from the osteophyte by 1ts direction
and often also by 1ts hazy contours

A strong crook with a thick base and sharp contours, which s
inserted into the vertebral angle (Fig 45)
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Figure 48 Mr Saug 38 .
years oid, wath Anky kalng Spond) litis 3 }

of 13 years duraton lateral roent
genogram of the  corvial spine
ankylofs of the interapophyzcal

articulazons, esteopoross of the verte f DN
bral bodies, and faint syndesmophytes Y .
at the anterlor part of the cervical }

spinc

A strongly curved and fluffy hook, with somewhat indefimite
contours, which 13 mserted into the vertebral angle or at some
distance from 1t (Fig 46), and which, as 1t develops, produces an
exuberant syndesmnophyte 1n the form of a pot handle (Fig 47)

The Vertsbral Bodies are not deformed (we have seen only one
case with wedge-shaped bodies) In a few very advanced cases
the bodies seem to be enlarged n an antero-posterior direction from
the apposition of new bone (Fig 44)
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The Duscs are often abnormally thin throughout  but even when
therr anterior portion has undergone ossification (Fig 44), they
often preserve their normal thickness.

Changes n the Interapophyseal Jonts develop early and they can be
analyzed more eanly than i other regions

Roentgenologic Appezrances of the Cervical Spine

In the imtial stage the articular zones appear to be osteoporotic
while the vertebral bodies themsclves may or may pot show the
same kind of change, at the same time the width of one or more
jomt spaces has dimimshed or they have become partly obliterated
Fig 41)

In the second stage 18 found complete ankyloss of the interapo-
physeal articulations which form a single block—so much so that the
picture cast by these joints looks Iike a small, continuous column
utuated between the vertebral bodies in front, and the spinous
processes behind (Fig 48)

In the more advanced forms the 1mages are bordered antertorly
by the continuous hine of the syndesmophytes, and pasteriorly also
by osufication of certain segments of the iterspmous igaments

In some of these advanced cases a variation of the picture i
produced when all the bodies of the cervical vertebrae are fused into
a single bone m which the discy and vertebral bodies can no longer
be dstnguished (Fig 49) It 1s noteworthy that even in these
very advanced cases, oblique roentgenograms do not show any
reduction in the caliber of the foramina (Fig 50)

DrirrERENTIAL DiaoNosis

This amounts to a recogoition of the different causes of cervical
suffening

Cervical Involvement 1o Rheumatord Arthritts  Stuffness of
the cervical spme 18 present i 209, of cases of this condition  the
tendency to mcreaung stiffness s much less pronounced than in
Ankyloung Spondylitis,  In roentgenographuc films the joint spaces
of the interapophyseal articulations are only narrower than normal
syndesmophytes are not present A diagnosms can be made after
an examination of the other spinal segments which i rheumatod
arthrins, are not mvolved
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Figure 49 Figure 50

Figure 49 Mr Char 47 years old, with Ankylasing Spondylitis of 18
years durauon lateral roenigenogram of the cervical apine it may be nid
that the cervical spine 1 transformed into & true long bone
Figure 50 Same pauent #x1n Fig 49 Thu film of the cervical spine which
was madc with an oblique ipcidence shows that the foramina remmin frec In
spite of the omification of the other elements.

Considering the frequent roentgenologic changes mn the mn
terapophyseal Joints 1n Ankylosing Spondylitis, the diagnosis should
also be conmdered 1n relation to the forms of cervical osteoarthritis
which are confined to these interapophyseal articulations, with
minmmal changes m the bodies and discs, and wiuch may yield con-
fusing rocntgenologic wnarges

We have studied eight cases 1n which osteoarthritis of the cervical
interapophyseal joints was diffuse and very marked (Fig 51) In
four of them this interapophyzeal involvement was not accompanied
by any changes in the discs or 1n the vertebral bodies (Fig 51)

The patients were more than 50 years of age five women and
three men  Except 1n one case, pain n the neck and shoulders had
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Figure 51 M. Crai 57
years ofd.  Painful cervical syndrome
for 11/, years  lateral roentgenogram
of the cervical spine  generalired
apd severe Intcrapophyseal osteo-
arthrins in the interapophyseal joint,
with slight narrowing of the dme

started recently  The mobility which was rather well preserved
was urular to that which we have described 1 clasucal osteo-
arthnus of the cervical spine (p 78)

The diagnons of osteoarthritis should be based on the following
grounds

Recent onset 1n patients who are older than 50 years

The range of movement m the neck, which 1s less restricted than
in Ankyloming Spondyhns
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The absence of suffncss from the rest of the spine

The abscnce of mflimmatory involvement from the penpheral
10nts

The increased density of the articular borders and the narrowing
of the articular space are opposed to the ostcoporosis and to the
irregulanty of contour and with sull greater reason, to the ankylosis
of the interapophyseal articulations ~ Ostcoporosis 1s an important
element 1n the diagnosis of Ankylosing Spondy litis™”

PARA-SPINAL SYMPTOMS

Sacro-ILiac Syartons (80)

In Ankylosing Spondyhitis the sacrothac changes are constant and
they develop early, 1n order to onent the diagnoss from the very
onset of the disease 1t 15 important to recogmze therr clinteal mam
festations

However, the existence of a clinical sacrothac syndrome at the
outset of the disease has not been realized or has been regarded as
devoid of interest by the majorsty of writers who have thought 1t
should be absent or faint, and that, when 1t 15 present, 1t should be
associated with lumbar pain or with other early symptoms of the
discase  Thus, m 1942, Gilbert Scott (192) wrote that spondylo-
arthritis in the phase of active sacro-inns 1s never painful  Even
the absence of climeal signs has been thought to be opposed to the
constancy of roentgenologic signs m relation to these articulauons

In 1945 however Boland and Present (19) mentioned some
clinical sacroihac migns at the outset of the disease and found these
signs 1n about half of the cases  Personally we have observed rather
frequently a clinical sacrothiac syndrome consisting of pain, imping,
and exploratory symptoms on examnation

Clinical Study of the Sacro-iliac Syndrome

Spontaneous Pamn It 15 localzed at the very level of the
affected articulation or 1t 1 referred to the buttock and to the
postenor aspect of the thigh

The pavent complams of pain, either 1n the lumbaosacral region
or 1n the gluteal region  When he 15 asked to point a finger at the
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started recently The mobihity which was rather well preserved
was simiar to that which we have described o clasical osteo-
arthnins of the cervical spine (p 78)

The diagnosis of osteoarthrins should be based on the following
grounds

Recent onset 1n patients who are older than 50 years.

The range of movement in the neck, which 1 less restrcted than
in Ankylosing Spondylius
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The absence of stiffness from the rest of the spine

The absence of mflimmatory involvement from the penpheral
10ints

The increased density of the articulr borders and the narrowing
of the articular space arc opposed to the ostcopoross and to the
iregulanty of contour and wath stll greater reason, to the ankylosis
of the interapophyscal articulations ~ Ostecoporosis 1s an important
element 1n the diagnoss of Anky losing Spondy litis™”

PARA-SPINAL SYMPTOMS

Sacro-I1L1ac Syarrous (80)

In Ankylosing Spondyliis the sacrothac changes are constant and
they develop early 1n order to onent the diagnosis from the very
onsct of the disease 1t 13 vmportant to recogmze their chnieal mam
festations

However, the existence of a clinical sacrotliac syndrome at the
outset of the discase has not been realized or has been regarded as
devord of interest by the majority of writers who have thought 1t
should be absent or faint, and that, when 1t 18 present, 1t should be
assoctated with lumbar pain or wath other early symptoms of the
discase. Thus, in 1942, Gilbert Scott (192) wrote that spondylo-
arthnts in the phase of actne sacro-ilnus 1 never painful  Even
the absence of cliucal signs has been thought to be opposed to the
constancy of roentgenologic signs 1n relation to these articulations

In 1945, however Boland and Present (19) mentioned some
clinical zacroiliac mgns at the outset of the disease and found these
ugns in about half of the cases.  Personally we have observed rather
frequently a climcal sacroiliac syndrome consisting of parn, hmping,
and exploratory symptoms on examination

Chmical Study of the Sacro-ilme Syndrome

Spontancous Pamn It 1s localized at the very level of the
affected articulation or 1t 15 referred to the buttock and to the
postenor aspect of the thigh

The patient complains of pawm, erther in the lumbosacral region
or in the gluteal region  When he 15 asked to pont a finger at the
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site of the pam, he indicates an area over the nlernal_qu
of the buttock  and usually thus 15 bilateral e et gediont

Present 18 a deep pan wath 15 seat in the bultack and 1n the pastertor
part of the thagh, and more rarely along the internal or external aspect
of the thigh, which may or may not be accompanied by pan 1n or
about the jomnt itsell  Somettmes the pain extends as far as the
popliteal fossa, but 1t never reaches the ankle or the foot and 1t 1
not accompansed by paresthesia

Character of the Pan It has the same general character as other
pain caused by Ankylosing Spondyhitis (see p 28), 1t 1s deep, dull,
moderate, sometimes lancinating, and patients compare 1t with tooth
ache

The improvement brought about by rest 1n the recumbent pon
tion 15 usually less defimte than i vertebral pam of static origmn  the
pan may even occur during the nught and may interfere with the
patient s sleep  Sometimes it occurs at a fixed bour, towards three
or four o clock 10 the morning

In the morning when the patient arses, he may be aware of
soreness in the lumbosacral region Toward the end of the day the
pain may reappear or may Increase.

It should be mentioned that prolonged siting may sometimes be
defirutely pamful, the patient says that his chair 1s uncomfortable.
He avoids remawning 1t this pasittion far any length of tme  one
of our patients was obliged to study 1n a recliming position

Limping Functionzl Duability  Limping may be present on
the more pawmnful sde

Mot frequently pan and hmping are ahght and bearable, and
the patient can carry an hus actinties  but 1n some very panful
cases the patients may have to use crutches and they may even have
1o go to bed for several months.

Pawn and lmping may be cither intermuttent and occurripg in
<hort bouts of from exght to 15 days, or they may be continuous with
exacerbations.

Clinical Exarmpation
Syanping The patient presents a normal posture or he may

’ 1ds resung hus
show a shght ‘list? toward the healthy side  he avo
weight on the affected lower extremuty winch he holds with the

Lnee sightly flexed
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Fiure 52 Internal surface of
the Hiac bone (afier Hovelacque)
1 Auncle or cartilaginous por
tion of the sacroiliac joint 2.
Zone of isertion of the ligaments
situated above and behind the
aunicke  This rone s himsted
anteriorly by a rough hine which
extends upward the antenor bor
der of the auricle 3 Postero-
superior e apioe 4 Inter
spnoustotch 5 Postero-inferor
ihac spine 6  Prcauricular
furrow 7 lonominate line

WaLKING  On the affected side he may have a sight limp, and clunb-
g stairs may mahe this sign more apparent

Insercrion  The examiner may often find atrophy of one or
both buttocks, which then stand cut with less relief  In one case
with unslateral involvement of the sacroihiac jomnt the muscular
atrophy also was defimtely umlateral

PaLraTioN  (In order to obtain good relaxation of the muscular
mases this )s always pracuced wath the patient lying prone), we
seek pain by digatal pressure on the postenior part of the joint, which
1s sitvated ymmediately belae the postero-supentor thae spine, at the level
of the thurd sacral foramen  Thus 1 often sought at a level which 1s
too fugh and adjacent to the lumbosacral yoint

The sacrothac jomnt 18 covered behind by the iliac crest which
overlaps it posteriorly and internally, and also by the thicl ihosacral
bgaments  Only the posterior horizontal extremuty of the auricle
which 18 situated below the postero-supenor thac spine, 15 accersthle
to the examuner’s finger (Fig 52)  Practically we have found thus
tnigger pomnt in disturbances of the sacroihac joint, and 1t.s the only
one which, o us, seems rehable, because 1t permuts direct exarmna

uon of the joint  Sometunes a very thick fatty pannicle may inter
fere with this examinanon
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The many other neighboring panful pomnts, which are 50 often
found tn this vicuty, do not permut one to examme the sacroilhac
Jomt space, and to us they scern much more difficult to interpret

The maneuvers employed to induce pain on mobilization of the
sacroiliac joints may be poutive. These maneuvers are aumerous
and dyfficulf to interpret  nol one of them 15 pathognemontc  moreover
there 18 often a certan discordance betwen them

In order to wterpret the results of all these mancuvers, one must
always heep 1n muind the following points when one mobilizes the
sacroiliac joint, the corresponding hip and the lumbosacral region
also are often mobilired (Fig 53) Therefore, the patient must be
asked to point to the precise spot where the induced pan 1s feit.
This maneuver may be considered to yield a positive result only
when the patient has indicated the sacrothac region

These maneuvers are employed to mobiize the sacrothac joints
either lihe scissors, 1 the antero-posterior direction, or by opening
(separating) their antertor or posterior portion

MANEUVERS TO MOBILIZE THE SACROILIAC JOINT UKE Scissors.
a) With the patent in the recumbent poution, one thigh 1s overflexed
on the pelvis, whule che other thigh 18 kept  the extended pomiion
b) With the patient mn the prone (ventral) posiion one thigh i3
overextended on the pelvis with the knee flexed while the sacrum
s firmly held with one hand c) Gaenslen’s sign  the pantent lies
on the side with the sacrothac jownt to be examined farthest from
the table The lower extrermity winch rests on the table, 13 sub-
fected to maximal flexton, the patient holding his knee with both
hands The knee of the other lower extremuty havieg been flexed
the examning physictan grasps 1t above the kneecap with the
opposite hand, he then places the other hand at the level of the
gluteal fold and overextends the thigh on the pelvis  d) A vanagon
of this maneuver may be carried out with the panent lying on his
back and with the lower extreruty on the side to be examined ex
tending beyond the side of the bed  after this, the mancuver 13
identical to the previous one

MaNEUVERS INTENDED TO OFEN THE Sacromiac JOINT {either
at its anterior or pottenor part)  a) With the patient lying on his
back, the lower 1liac spines are pulled apart, and thus traction s
made on the antenor articular space (Ericksen)  b) With the panent
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n the same position, the ihne wings 1re foraibly brought together,
and thus triction 1= made on the postertor part of the joint space
¢) With the patient on Tus back, and with the knee and hip on the
side (0 be exanuned 1n flexion abduction, the foot remuning on
the bed the antertor supeniar e spine on the opposite side 15
fixed with onc hand nd wuth the other hand pressire v made
toward the plane of the bed on the kaee of the sde to be examined
Thus the abxluctars re placed under tension nt the same time that
the sacrmhac yoint 1s mobilized {Lagucrre)  d) With the pauentin
doreal decubttus, the knee on the side to e examined 1s flexed and
the external malleolus s placed on the opposite hnee While the
1hac creat on the same side 15 held i thus position  pressure s made
on the knee of the side bemng examined

Rather often n the sacrothiac syndrome of Ankylosing Spondy!
s, these maneuvers have ywelded poutive results  Mamy other
examunation mancuvers have been descnibed  but in order the better
to apprectate ther value and therr mterpretauon, 1t gs wiser to
carry out only the sumpler mancuvers and always the same oncs

Searcnt rorR Nruroroocic Stons  These pains of sacrothac
ongin are not accompamed on exammation, by objeclive neurologic
signs a) Superficial sensory dusturbances are not present, b) The
pateflar and Achilles reflexcs are normal  ¢) There 11 no motor
deficiency

An examunation for Lastgue’s sign may induce pawn in the
posterior part of the thugh, but thus appears only when the lower
extremuty is strongly flexed on the pelvis  This induced pain may
be due esther to pull on the hamstring muscles (we have olten found
the sschrum pamnful on palpation and showing roentgenologic
changes) or to mobilizaton of the sacrathac joint

This mechanism may be brought out by Goldthwait’s procedure
With the pauent lymg on his back, one hand 13 shd beneath the
tumbar curve  with the other hand the leg 1s slowly rawsed, asif to
test for Lastgues smgn  When the pauent complains of pan
before the lumbosacral region has budged—the examuner will
know thus by the hand placed at this level—the pamn will be duc to
pulling of the sciatic nerve, when the pamn appears only at the

moment the lumbar region 1 moved 1t may be due to mobilization
of the sacraabac jomnt
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Through what mechanism does pain develop n the buttock and
1n the postertor part of the thigh when the sacrodiac joint 15 m
valved?

The clasic explanation 1s chat the nerve trunks of the lumbosacral
plexus are uritated as they pass in front of the inflamed sacrotiac
joint  and this imtaton of nerve trunks would also cause the
pain 1n the pastertor part of the thigh

But this explanation 1s far from satsfactory We know that a
nerve trunk 13 made up of motor fibers and of superficial and deep
sensory fibers  stmulation of this trunk should affect all three
clements, and thus benides the deep pain, motor as well as super
ficial sensory disturbances (paresthesia, hvpo-csthesia or hvpercs-
thewa) should appear 1n the territory corresponding to the affected
trunk

But 1n the sacrothiac syndrome of Ankylosing Spondyhts, with
pain 1n the posterior part of the thigh only a deep pam 1s observed
m all the cases, therefore signs to indicate mvolvemnent of the super
ficial sensory fibers or of the motor fibers are lacking  Thus 1t 1s
umpossible to conmder pam of this kand as due to mvolvemnent of
the nerve trunk or roots

The studics of Lewss and Kellgren (44) on the phyno-pathology
of parn have shown that, when pain that bas onginated in super
ficial structures 13 accurately located by the pauents, pain that has
originated 1n deep organs, such as some of the jownts or viscera, 18
much less accurately localized and diffuse and 1t s often referred
to the terntory corresponding to the medullary segment that re-
ceives the fibers conveying sensory impulses from the affected organ
(the segment S-2 for the sacroihac)

We believe we can clasaly with this type of desp referred pan wnth
segmental distnbusion the pain 1n the buttock and 1n the posterior
part of the thigh of the sacroiliac syndrome 10 Ankylosing Spondy!
1s.  In rheumatologic practice examples of this deep referred pain
are known for example, pain in the antertor part of the thigh and 1n
the knee 1n diseases of the ip

In practice just as pain in the anterior part of the thigh, without
superficial sensory or reflex dusturbances, directs onc s attention
toward disease of the up so pamn in the buttock and in the pasterior
part of the thugh, without neurologic disturbances, shounld make
one think of the sacrothac jomt
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The morements of the spinal column arc frec, 1t1s only 0 very pminful
cases that 1 certun tension in the lumbosacral muscle msses may
be noted, and this may resultin 1 shght limnation of movement in
this region  In these cases, lso pressure on the spinous process of
L-5 my cause pam

Figure 53 Diagram of the pelvis, the sacro-
iliac joinw, the interapophyseal articulations
L-5 and S-1 and the hips.

In brief, the symploms which should make one thint of sacroiiac involve
ment are a) Pain complamned of by the patient at the level of the
joint or around the buttock

b) Pamn in the posterior or outer part of the tiugh, without any
neurologic signs to suggest that nerve trunks or roots are affected

¢) The fact that the patent suffers while 1n a sitting position

But abnormalities in nesghboring organs may cause pain in the same regons
and may thus lead to confusion (Fig 53) Therefore, a topographic
diagassis must be made

DisorpERS OF THE LuMBAR AND Sacromiac Recrons Me
chameal, inflammatory or neoplasmic disorders in the lower part of
the Jumbar region may cause pain i the lumbosacral region or
radiating to the lower extrenuty and may thus rawse a problem of
differennal diagnosis from sacroiliac involvement

Lumbo-Sacral Pan In principle the seat of spontancous patn 1s
bigher than in the case of sacroltac pamn, but especially m the
case of disorders of the lumbosacral dusc, cases are encountered 1n
which questioning the patient does not permit one to dutinguish
sacroihac pain from lumbosacral pain
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Lateral fiexion deformuty of the spine, with defintte deviation of
the trunk toward the right or left, and without a compensatory
curvature, always favors protrusion of a disc  and this lateral
fleton deformuty 1s different from the ‘hippy™ posture that may be
encountered 1n the sacroiac syndrome, which 1s always shght and
by means of which the spinal column compensates for the loss of
equilibrium of the pelvis

Lumbar stiffness When 1t 1s present, 1t always favors a disorder
m this region

On palpaton one may find defimte painful points over the
spinous processes  But a parmful pont over the spinous process of
the 5th lumbar vertebra, or near 1t, may also be noted 1n sacroliac
disorders.

Mancuvers intended to mobilize chiefly the lumbosacrai region,
and carried out with the patient standing or sitang are likely to
sur up lumbar pam On the contrary mancuvers mtended to
mobilize the sacroihac joints, excluding movement in the lumbar
region (Mennell, Encksen, Laguerre, and Gacenslen) are negative
tn such cases.

Remote Pmn - Pain radiating to the lowerextremuties, when distrib-
uted 1n the form of a band and when accompanied by neurologic
symptoms (paresthema, superficial sensory disturbances, aboliton
of tendon reflexes, or motor deficzency), has, in principle, a radic
ular origin and nearly always a vertebral origin, and 1s most often
due to protrusion of a disc (de Seze [193])

Sacroiliac pain, on the contrary 1s a deep segmental pain that 1s
referred to the postenor part of the thigh, extending to the knee or
calf but never reaching the dorsum of the foot or the great toe, as
does a radicular pam 1n L-5 nor docs 1t reach the sole of the foot,
as does pain 1n S-1 It 15 not accompanied by neurologic symp-
toms

A more difficult problem 1s raised 1n cases where 2 root pain ex
tends only to the burttock or to the posterior aspect of the thigh,
without reaching the foot But rarely, even 1n these cases are
neurologic ngns (paresthenia, etc ) completely absent. It 1s then
that spinal examinanion has its greatest value and 1s needed to orient
the diagnoss.

In certamn cascs roentgenology will only serve to confirm the
diagnoss of lumbar lumbosacral or sacrothiac mvolvemnent. But
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n other cases where the chimeal dingnowis may remain uncertun,
well-centered roentgenograms should systematically be requested
one over the diee between T4 and 15 and the «acrothac joints, and
the other over the dicc between L-5 and 8-1

Disorpers 01 1HE Hip A mustake that s frequently made 1s
to ascnbe to the hip joint symptoms that have their ongin in sac
roihac involvement  The opposite error, that of 1ttrbuting to the
sacrothac jount signs which are related to the hip joint, 13 less com
mon

Thus confusion 13 explamable beenuse, 1n both syndromes, there
may occur

Pain on standing or when walking

The ‘hppy posture

Limping

Dusorders of the hip are accompanied by pain in the middle and
lower portions of the buttock  This pain may be difficult to distin
guish from that which occurs 1n sacroihac disease  But pain from
the hip 18 accomnpanied by pain in the groin, and by decp pain re
ferred to the antemor aspect of the thigh as far as the knee.  Thus
antenor fernoral pain always points toward hip disease

It may be recalled that most of the exammation maneuvers for
the sacroihac joints arc the same as those for the hips, and that
maneuvers intended to mobilize the hip also mobihze the sacroihac
Joints, especially when they are carried to an extreme degree, and
then they cause pain which 1s dufficult to localize (this 1s one of the
causes of diagnostic error which we have mennoned) The best
diagnostic sign of hip involvement 1s himtation of paswive jomnt
movement In these cases one should practice the mancuvers
with great care so as to avord moving the pelvis  this can be per
formed with the patent in the prone position, one Hand holding
down the pelvnis To us the maneuver known as the “ball beaning
test (gentle rotation) of the huip joint (J Forestier) seems to permt
one to study the hip to the best advantage without mobilizing the
sacrothac jomnt

In doubtful clinical cases 1t will be necessary to take, not one
rocntgenogram centered on a mngle hup but to take a roentgeno-
gram of the entire pelvis  thus besides images of the hips, a faurly
well centered 1mage of the sacroiliac joints will be obtamed

DiseAses oF THE SoFT PARTS IN THE LuiBosacrAL ReGIoN AND
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v THE BuTTocks  Paimn around the buttock may be due to disease
of the soft parts, erther subcutaneous (adiposalgia, fat hermaton of
Copeman and Ackerman [44]), or i the deeper tissues (muscles
and perumuscular fibrous sheaths)

Cellulalgia 13 observed 1n obese women of a certamn age It u
casnly recognizable on exammation 1t 1s rarely localized, the skin
1s thick, adherent, and hard, and palpation of this skin, when 1t 18
gathered mto rolls, causes a diffuse and sharp pam. The question
of differential diagnons between 1t and the sacrofhiac syndrome
scidom arises

Fat Hermation of Copeman and Ackermax  Sometimes one may ob-
serve 1 the lumbothac space, in the viamty of the sacrailiac jounts,
nodules that Copeman and Ackerman have described under the
name of fat hermantons but 1n our experience they are only rarely
painful on pressure, and to us they have not appeared to be respona
ble for a painful chmcal syndrome

Frequency of the Sacroilac Syndrome  We have found chnieal
signs of sacrothac mvolvement in %4 out of 200 cases, or 1n nearly
half the cases.

In about a third of the cases in which sacroltac signs were present
the syndrome was complete  pain around the joint and pam referred to
the thigh In the remamung two-thirds the pamn was confined
to the joint, or more frequently to the bultock or to the posterior part of the
lorver extremuty

In the other half of the cases the sacraliae mpolverwnt was laten and
did not produce any symptoms, either when the hustory was re-
corded or when the patient was exarmned

Time of Appearance of the Syndrome When thus syndrome
18 present, 1t 1s usually discovered during the phase of onset of the
discase.

It may be recalled that the phase of onset of Ankylosing Spondyl
1t 15 that during which a defimte and permanent lamtation aof
spinal mobility has not yet developed  Duning this phase of onsct,
which often extends over many years, the disease usually manifests
tteelf by intermittent progresy, with remistions.

In 34 cases ths twas the first sign of onset and st constituted the enitre
chimenl picture

In 31 cases 1t was one of the ngns of ense! but 1t was assaated wath
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other symploms of the disease, the chnical picture of which was more
complex

In 29 cases, 1n which the disease had mantfested self by perpheral
nigns, the sacrorhac syndrome supervened later

Evolution of the Clinical Syndrome At the outsct 1t may be
wmlateral (8) It may extend to the other side and become bilaleral,
cither alternating from one side to the other, or 1t may occur on
both sides simultancously, n other cases 1t may cvolve bilaterally
from the beginmng  Thesc sacroliac episodes may persist by them
selves for many ycars, without any other symptoms, and thar
progress may be interrupted by short or long remissions.  In seven
of our cases the climcal sacroriac involvement was unilateral at
first, and then 1t became bilateral

At some period of 1ts evolution, cither at the very beginning or
later 1n 1ts course, lumbar or other symptoms develop and the clinical
picture becomes more complex.

This subsequent evolution toward a more complete picture of
Ankylosing Spondylitis—a fact which has been venfied in all the
cases that we are reporting—permits us to state that this inflamma
tory sacroihac syndrome truly belongs to Ankylosing Spondylitis,
Thus 1s not well known, and the sacroiliac syndromes of Ankyloaing
Spondyhits, without spinal involvement, are usually crroneously
diagnosed as sacro-coxalgia, sacroihac osteochondritis, puzzling
changes (1), and they are often wrongly fused on this basis (37a)

Roentgenology

For the diagnosis of Ankylosing Spondylitis, especially during the
phase of onsct, a knowledge of the roentgenographuc image of the
normal sacrothac joint 1 of prime importance, but the 1mages are
not always easy to interpret.  In practice 1t 13 often difficult to
know whether a sacrothac 1mage 11 normal or pathologic.  For thu
reason we believe 1t may be useful to give a brief roentgenologic
summary of this articulation which, 1n France, has been the abyect
of specal study by P Conat (45) 1

Techme Employed for Standard Roentgenography The
diagnostic importance of a good sacrotliac image warrants the

'\Vehnvepcnomﬂyr:patcdthhmsdyinmrcpat Les mrtsenlations lraques
PECT- |
dans le spomdplarthrite enkplesents Rev rhum, August, 1950 (80).




Figure 54  Antero-posterror roentgenogram of normal sacrollisc joints 1 an
adult. .

taking of & well-centered rocntgenogram, because one must not
attempt to judge the condition of these joints from roentgenograms
centered on the lumbar spine or on the hps, and 1n which one may
also” see the sacrothacs

The antero-postenior pomtion 1s usually employed the patient
1n dorsal decubrtus, with the thighs shightly flexed 1n order to
dumnish lumbar lordosis film under the back, with the tube
centered on a Iine passing through the antero-supenor spines of the
1hum, and with a caudo-cramal mcidence of 20° A compression
bulb, applied to the lower part of the abdomunal region helps o
expel gas from this region  but 1a order to ensure the absence of
gas which might interfere conuderably with the wnterpretation of
the 1mage, the panent 13 advised to take, the evening before the
exanunation, two or threc spoonfuls of charcoal, and to evacuate
the bowel before the roentgenogram 1+ made. In the majority
of patients this inexdence also bnngs out the disc between L4 and
L-5
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Figure 55 Antero-postcrior rocntgenogram of the articulated
fllum and sacrum (dry bones) Interposed is a sheet of tin which
has been cut along the contour of the articulated surfaces.

OspLIQUE ROENTGENOGRAMS  Although this incidence was first
advocated long ago (1937) (216), 1t has not been adopted in routine
practice, because 1ts technic 1s difficult and the information which
1t yields 1s not superior to the information obtained from antero-
postenior roentgenograms (on the whole at least) in the search for
ngns of Ankylosing Spondylitis

Roentgenography of the Normal Sacroilac Joints ANTERO-
PosTERIOR ROENTGENOGRAMS OF THE SACROILIAG JOINT IN THE
Apurt MaLe  In the hving subject the articular space (Fig 54)
appears to be composed of three elements the anteror branch, the
postenor branch and the foot

The anterior or external branch 1s formed by the overlapping of the
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anterior border of the articular surface of the ihum and of the anter
1or border of the articular surface of the sacrum It 13 nearly al
ways visible, generally regular, and anly alightly undulating I
upper part 13 outside the sacrothac joint.  Its lover extremity takes
part 1n the foot of the joint The elbow in the antertor branch
corresponds to the anterior border of the joint

The posterior or internal branch 1s often Jess clearly vimble, and
1ts upper extremuty, as well as the summt of the articulation, are
not always apparent. It 15 formed by overlapping of the postenor
border of the articular surface of the 1liac bone and of the posterior
border of the articular surface of the sacrum. Its /awer part par
ucipates in formung the foot of the joint. Above the foot, 1t usually
bends and always runs frankly outward and at some distance from
the posterior mfertor spine of the ithum, whence 1t becomes more or
less visble  Thus branch corresponds to the posterior border of the
jont.

The foot of the yoni 18 formed by the lower extremty of the anterior
and posterior branches. It ertends fram the bottom of the ter
spinous notch above to the lower border of the postertor inferior
spine of the thum below  The foot 1s the only part of the image
where the interspace 13 clearly caught by the incident rays  The
roentgenographic images of the foot of the joint vary greatly On
the one hand, the three component elements of the sacrothac joimnt
may be more or less mable and, on the other hand they may group
themselves in a different manmer, and thus the sacroibiac joint may
present different prctures

These variations may be related to

The incidence at which the roentgenogram 1s made

Indvidual morphologic variations according to age and accord
ing 1o sex.

In children between aight and 12 years of age the sacroiliac joint space
is s}l wade and mngle The sacral vertebrae fuse one with another
and form a more or less regular hime.  The inner portion of the iliac
wing extends inward beyand the border of the first sacral vertebra,
and its inner border which 15 parallel to the border of the second
sacral vertebra, may give the appearance of a scoond jomt space
comparable with the pasterior branch of the articular space m adulty

(Fig 58)
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To these cauzes of error must be added those which have already
been mentioned  gas and fecal matter in the bowel

ToroorarHYy oF THE NoruaL Sicroiiac Joint  In adulls
(from a study made on 5 subjects), the tomographic sections were
made 1n a frontal direction at a distance of 4 40 9 am from the poster
tor plane, and thence af every cenfimeler

In the secuon made at 3 or 4 cm (Fig 57a), according to the
thickness of the subject, one may see very clearly the contoar of the
postertor supertor thac spine (plane of the thac wing) and the foot
or postertor part of the articujar space

At 5 cm the foot of the joint space extends upward  some seg
ments of the posterior barder of the joint space are often seen

At 6 cm (plane of the sacrum) (Fig 57b), the entire articular
spacc 1s vistble  The entire contour of the sacrum 1s outhined by a
conttnuous ne  The first sacral foramuna are very clearly viuble,
The foot, which 1s vertical and straight, extends upward the upper
part of the joint space, which curves like the arc of a circle, branches,
Like a graft, a hittle below the upper end of the foot  Thes section
made at 6 em 15 the most important one for study of the articular changes

At 7 cm the entire length of the articular space 1s vimble 1t 19
slightly more convex and 18 farther out than in the previous planc

At 8 cm. the articular space, which remains single continues its
outward dusplacement  The foot 1s sull shightly visible

At 9 cm. the articular space 15 still farther outward

Comments on the Tomagrams 1 This description apphes to sub-
Jects of medium height and weight  The ponition of these different
1mages may vary from 1 to 2 cm according to the thickness of the
mdrvidual

2 Tomography enlightens one especially on the condition of the
articular surfaces that border the joint space. The contour of
this space, which 13 2 mm wide, 13 sharp especially in the portion
called the foot. In the event that the joint space on one side dis-
appears, a pathologic image must not be mferred of 10 making the
rocatgenogram, the conditions essenual for symmetry of the
pelvic bones have not been fulfilled

In adolescents (Fig 59a) the contour 1s uregular 1n the secuon
sacral margnal plates corresponding to the epiphyses (Figs 5%b
and ) may be seen and this 1s uscful for differenual dragnoss,
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Figures 57a and b Tomography of the normal sacrollc joints of an adult.

a. Section made at 4 cm from the posterior plane  plane of the jliac crest

the foot of the articulations may be seen very clearly b Sectlon made at 8 cm.

from the postenor plane  “plane of the taccum”  one may sece the foot and

branching from it like a graft, the middle and upper portions of the articular
Pe——
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Figure 58  Anteroposterior rocntgenogram of the sacrollize jolots of & chuld
12 years old  The macrolitac joint space Is sngle and very large. Worthy of
note i3 the overlappmng of the wing of the ilrum and the aqum.

In old men the sacrodiac jont space shows, 1 a tomographic
sechion, the same design as i adults, but 1t appears to be bordered
by a longiudinal band of bone sclerosis  Often small oateophytic
beaks are found at the lower end of the {oot (Fig 60)

Tomography permuts a better analyss of the sacrothac changes
In cases where 1n a standard roentgenogram these changes arc
typieal of Ankylosing Spondylitis, such an analysis 1s not unportant
but 1n cases where the changes arc douhtful or at the borderline of
normalcy, tomography may sometimes furnish information which
18 useful for diagnosis

Rocentgenclogy of the Sacro-ilme Jomts m Ankylomng
Spondyhts  In Ankylosing Spondylits, as the present time we con-
nder roentgenographic mvolvement of the sacroihac jons as a
constant mgn  As a general rule 1t appears early and precedes the
appearance of the spinal symptoms

While reviewing the roentgenologic case records of more than
200 patients, we again studied the evolution of the rocntgenographic
1mage and we agan found the three stages already described by one
of us 1n 1939 (70}

Stace I We have usually found this stage 1 recent cases of
Ankylonng Sppndyhiis in which the disease had progressed
clinweally from two, three, or st months to five years, and sometines
even 1 cases where the discase had progressed for a longer tme
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Figure 59 Aptero-posterior view of the sacroilizc foints of a young girl aged 18

vears a. Standard roentgenogram  the joiot space 1 narrower than that of

achid  the nght marginal plate s clearly viuble the left plate is less vimble.

b Tomographic secon made 8t 6 em.  plape of the macrum”  This tomo-

gram thows that the margional plates, which were vsible {n Flgure 5%a wese not
artefacts.



104 ANKYLONING SPONDYLITTS

wh;? Lf};c ﬁgxtﬁmcntgcno@*am had been made late  We regard it

as the first defimite stage of the sacrotiac chan,

2 the fin ¢ changes at the beginning
False Widemng of the Articular Space  In a segment of one or two

Jownts, usually in the lower or muddle thurd, the subchondral

zone of the sacral and 1hac bones becomes foggy and irregular

R
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Pt dor epmphysia due
Marriont plarar
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Flgure 5%. Dugram of the cpiphyseal poants of the
mcrum, according to Rouvidre  note the lateral margi-
nal plate.

The sharp borders of the arncular space diappear a loss of
calaum occurs afong the articufar border, and this margusal decala
fication gnvea the appearance of widening of the artcular space (Fig
61)

Thus widerung may be even greater and may thus produce an
image simular to that of tberculoss (Fig 62) A chawn of small
local widenings may produce the bead form of G Scott (Figs. 63
and 69)

At the same nme, and m contrast 1o the psrudo-widening, there
may be found condensation 10 large verucal zones along the enure
subchondral region extendmg especially toward the wing of the
thum (Fig 64)

The degree of pscudo-widening and of bopy condensanon vanes
greatly and onc or the other may predorunate (Figs. 61 and 64)
In a few cases only mnor changes may be found
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Figure 60 Tomogram of the normal macroiliac joints of a patient aged 60 yo
section made at 8 cm. from the posterlor plane  band of bone sclerosls border
the articular space.  This should not be interpreted as pathologic.
.

Stace II  We have observed another roentgenographic ty
which, when senal roentgenograms are available, follows stage
The joint space 1s partly or wholly blotted out, and 1t s replas
by a change 1n structure which affects the emtire articular zone as far s
and 3 em from the articular space
The bony condensation 1s less pronounced and less extensive th
at the outset, but 1t presents a mottled and striped appearance (Fig ¢
Stace IIT We consider this as the terminal stage because
have observed 1t 1n the latest roentgenograms of the same roentge
graphic series
The jomt space has completely disappeared 1n the lower t
thirds of the sacroihiac jomnt, and sometimes also 1n the hgament
portion bony ankylosis has developed (Fig 66) Somenimes a
vestiges of the articular space may be seen
The condensation has disappeared and the bone has recovered
normal density or nearly 5o In some very advanced cases a s¢
of fine bony bands may be scen  they follow the lines of foree t
prolong the column of the lumbar interapophyseal articulatn
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Figure 61
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Fig 61 Mr Pif 17 years old with Ankylomng Spondylius of 21/y years

duratson  bilateral scrolline changes 10 stage 1 false widening of the articular
space and fmnt perrarncular condensaton
Fig 62 Samc patent as 11 FIg 61 roentgenogram made a moath later
ncroilac changes 1n stage I producing in the film a pseudo-tuberculow ap-
pearance  “cavity and nght sacroflac sequestrum.
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Figure 63

—

Figure 64

Figure 63 Same patient as in Fig 24  bilateral sacrolliac change 1n stage 1
uregular joint spaces with small local widenings produclog the bead” Image
of Scott.

Figure 64 Mr DI 29 years old, with Ankylosing Spondylits of 14 years’
duraton  bilateral sacroiliac change in smge I Irregular foint space, but es-
pecially marked perarticular condensation,
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Tigurc 66

Figure 65 Mr Au 42 years old, with Ankylosing Spondyhtls of 20
years® duration  bilateral sacroihac changes in saage I the hardly viablcjoim
space 13 covered by a xonc of condensaton with a mottled appeara
Figure 66. Mr Al SI)mqu.mLhAnkybnngSpmdyhthufH
years duration bony ankylass of the mcrollac ooty

P
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b

f;'sum 67a and b Mr Bur 20 years old with Ankylosing Spondylitis

two year? duraton  ». Sacroillac changes in stage 1 irregularity of the

articular contour and subchondral condensation b Five years Iater pieture
of bony ankylosls the condensation zones have disappeared
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cross the former sacroihac joint space, and extend downward and
outward tolvards the upper part of the acetabulum (see Fig 27)

In the senies of roenigenograms the sequence of these three stages kas been
oery distinct In three of these senies the evolution from stage I to
stage II1 took place rapidly within a period of from three to six
years (Fig 67a, b), but this usually requures more time.

Rerations BETWEEN THE THREE ROENTGENOGRAPHIC STAGES OF
SACROILIAC CHANGE AND The duration of climcal evolutton  The
relation between the type of roentgenographic image and the period
of chinical evolution varses greatly (Table, Fig 68)

Buage 3

Figure 68 Table thowing the periods of cvolution of the discase in which the
three roentgenographic stages of sacroiliac change (based on 100 cases) are
encountered.

Stage I has nearly always been observed durning the first months
of clinical evolutton often during the firsr few years, but sometumes
1n rather old cases (the oldest was 15 years)

Stage II has been observed from the fourth year of evolution
The oldest case presenting this type of image had been afflicted with
the discase for 23 years

Stage II1 has been observed from the seventh year and has been
the onty type found 1n casts of more than 23 years evolution

Therefore, we may conclude that a rough relanonship exists
between the roentgenographic types and the period of chnucal
evolution but as the foregong table shows, for a given pertod of
evolunion (from 8 to 15 years) any one of the three types may be
observed

Age of the patients  Because of the usually flow progress of the
disease, the most advanced lesions are observed only after a certamn
age, but we have not found any particular relatonship between the
age of the panents and the roentgenographic 1mages
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Sex 1o 50 rocntgenographic records of women who were
afflicted with spondylitis we have not ohserved any images that
differed from those observed in men

Changes tn the Spinal Column  Betucen the slage of the sacrorfiac
{estons and that of the rocntgenagraphic changes in the spinal column there 15 o
rough relationshuf

The first stage may be accompamed by syndesmophytes, which
are usually not marked, but these are most frequently absent, and
they may even be lacking m stage 1 Stage 111 1 often accom-
panied by extensive anky fosis of the spine, 1 n few cases, neverthe
tesy, a definite dissociation cxists between the stage of the sacrothac
lemons and that of the roentgenographic wgns in the spine, 1
the resolving forms, for example, we find ankylosis of the aacroiac
joints and a normal spine.

ProBLEMS RAED BY ROENTOENOGGRAPHIC INVOLVEMENT OF
THE SACROILIAG JOINTS AT THE Tnie or Onser (80)

Shight reentgenographic changes—are they revernble? 'When the roent-
genographic images observed m the three stages which have been
destribed are bilateral, they justufy a forthright diagnous of Ankyl
oung Spondylitns, but at the outset of the disease we have found,
expecially ince we have pasd greater attention to its early diagnosss,
rocntgenographic images of the sacrothac joints that prescated only
shight changes, From the point of view of diagnoss, and talung
mnto connderauon the mtermtent chmeal ngns dunng the phase
of onset, a study of these images seems to be most valuable

Exemple Ch Mon » 17 years old  July, 1948

Following a ‘grippe  with pam n the pharynx and fever the
patent presented an exacerbaton of polyarticular theumansm in
connectron with which the diagnosls of acute rh 1 fever or of
mfectious arthritis was ducumed  Treatment wath salicylates for
20 days, then geatment with Pemallin, did not yield any improve
ment. Exarmnauon discloset 1) An intense torticolhs, with the
cetvical region very suff and pamful  2) the penpheral jouts are
uﬁ‘ccta:{d\cﬂzc mml:ntd}m wruts, and the metacarpal and phalangeal
oty second thued finy The tem maullary
also are shghtly fnvolved = poe o

In these joints the spontancous pain 1 not severe  there 15 definite
mwelling, but no redness or local heat.  These dusrurbances are nog
cTratie, butmthucnrdculauomthcyhavcpcmmdmccthcmm
E.xwptmtbccwvmlmgmn,lphnlmob&tyunm’mal The respiea




112 ANRYLOLING EPONDYLITIS

tory movements are normal  No fever, a good appetite, and no
noticeable sweating  The heart 1s normal  The rate of sedimenta
ton 15 65 mm for the first hour

Constdermg the features mentioned and the age of the patient, we
thought he was suffering from Ankylosing Spondyhitis with a periph-
eral polyarscular anset. The panent was treated with Gold
salts with gradual improvement  in one and a half months all the
symptoms had disappeared.

Because of the complete remisston of tha polyarticular exacerba
non and the patient’s age, one mught thiok of rheumatic fever which
also presents remugstons of this und  On August 31, 1948, a roent
genogram of the sacrodiac joints was made (Fig 69), and this showed
bilateral mvolvernent of these joints

Rught Sacrathiac  fading of the middie thurd of the articular spaces,
and shght change 10 structure at this level  The lower third of the
articular space has mdefinite borders and scems to be abnormally
wide. Swmular, but shightly less pronounced, lenans were seen in the
1mage of the left sacrodiac jomnt

Erolution. May 11, 1949  Dunng the preceding winter, the pa
tient had recewved treatment with Thonum % (1,100 gg ) From the
pant of view of the spine and joints he had enjoyed a good winter
For 2 month he had suffered from pain 1 the knees without swelling
and some pain 1n the nght nde of the thorax, but thus pam had not
been accentuated by cough  On examination objectve findings
were abeent,

A sccond roentgenogram of the sacrothac jownts (Fig 70), as well
as a tomographic examination on December 15 1949 gave negative
results.

Swmmary of this case A patient aged 17 years presented an inflam-
wmatory polyarticular dusturbance affecting predominantly the small
jomnts of the hands, of the fect, and of the cervical region and con-
tinumg steadily for 2 month and a half  and for two years the clmical
rermszon  continued  Roentgenography of the sacroidiac jomnts
revealed bilateral fading of the joint spaces, and ths fading gradually
duappeared 1 the course of one year

Thus case leads us to connder that

The sacroihac lesions that are present at the beginning of the
disease may be shight and fant, and may consust of sumple fading of
the articular space, which 13 masked by a more or less dense and

irregular fog
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Figure 69

Figure 70

Figure 69 Ch. Mon 17 ycars old, with Ankylosing Spondylitls with an

onsct featured by peripheral exacerbations of resolving polyarthrins.  Standard

roenigenogram of the sacrofliac jomnts after two months’ evolution bilateral
blotting out of the joint spacer.

Figure 70  Same patent as in Fig 69 Smndard roentgenogram of the sacro-

iliac younts 17 months after the onsct  the joint spaces are again qulte visible,
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Judging from standard roentgenograimns, these carly rocatgeno-
graphic lesions may be revermble! and may consutute but a tran
sient outburst, just as the climcal features of this phase may be.  If
we had scen only the latest roentgenograms of this patent, which
showed normal 1mages, we could not have made a diagnoss

For a long nme we have been following a clinically typical case of
Ankyloung Spondyliis which has been progressng for 19 year,
rocntgenograms made nine years ago showed shght sacrotliac
changes with widening of the jotnt spaces (widening probably re
lated to pregnancy), and a subchondral condensation of bone of
small extent, but typical syndesmophytes The evolution of the
discase has been benign but typical, and at the present nme the
discase scemns to have become stabiized A recent standard
roentgenogram of the sacroliac jonts, made nine years afier the
first, shows an 1mage that might be considered within normal Jumsts,
but the tomograms reveal changes 1n the jount spaces (80)

In our study of the different stages of the rocntgenographic
changes mn the sacroiliac joints we have seen that the bany condensa
tion, whach ts more or less marked 1n stage I (stage of onset), gradually dis
appears duning the substquent siages, leanng a more or less complete bony
ankylosis of the jont The cases which we have just presented show
that, although the early condensation of bone may not be pro-
nounced 1t may leave, when 1t disappears, only a alight alteratton
of the joint space, and that a normal appearance of standard
roentgenograms may make the diagnoss of the diseasc very difficult
The few cases i which vertebral syndesmophytes and intact’
sacroliac jownts arc observed 1n standard roentgenograms may
belong to this group

Delay tn the Appearance of Roenigenologic Lesions  In a few cases,
in spite of 2 clinical picture of spinal involvement which stroogly
suggests Ankylosing Spondylits. we have not found any roentgeno-
logac changes of the sacroihac joints 1n standard roentgenograms
these cases had progressed for four months, 15 months, four years,
and five years, respectvely They rause the problem of delay 1n
the appearance of these changes, a problem which 1 far from solved

anﬂdﬂtra{zbtmﬂxdu.nguhubcmnbcncdlnodnmdlﬂum
oo of ws (254) brought this out io connection with melitococcie arthritis and Shipp
and Haggart (262) 1o osteltis condemans il
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at the present tme A delay of from sever1l months to three years
(21) 1 the appearance of rocntgenologic alterttions i the sacro-
thac joints 11 admuttedly posuble  but the duration of thix latent
period cannot be sct preascly  Morcover, after having noted the
possibility of reversal of the sacroihac changes, we belicve that
perhaps these cases should be envisaged from this powat of view

Isolated Penipheral Involvement at the Ouiset (78) and Roemigenologic
Lesions of the Sacro-Ihac Jonts  Is the appearance of sacrothac
changes concomitant with penpheral articular volvement when
the latter precedes spinal involvement by many years? Climcally
the sacroiliac syndrome develops carly, and it must be regarded as
the first site of spinal involvement, but it may be preceded by
chnical manifestations 1n the extremities

In summary, the deas of the precoaty and constancy of the sacrotliac
changes n Ankylosing Spondylitts are always valtd n practice  And
these changes consuitute the most useful sign from a diagnostc pont
of view As the senes of roentgenograms shows, the sacroiliac
changes precede the other spinal manifestations

In those rare cases which chnically suggest Ankylosing Spondy!
113, but 1n which changes 1n the sacroihac joints are not observed,
the finding of typical syndesmophytes enables one to make the
diagnoss of Ankylosing Spondylitts In our opimion the alight
sacroilbac changes had disappeared without leaving therr usual
traces, that 15, ankylosis  But m early cases 1n which syndesmo-
phytes are absent 2 diagnosis of Ankylosing Spondylins should not
be made, only subsequent events may enable one to make 1t.

Troracic SvatpToMS

Lirmitation of respiratory movements and deformuty of the thorax,
which have occurred with or without pam, are onc of the most

characteristic and most frequent signs of Ankylosing Spondyhitis
Thoracic Parn

We have found this symptom 1n one fourth of the cases, the pamn
often supervenes during the first six years of the disease
Three principal seats of pain must be considered
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Pam in the Dorsal segment of the spinal column, or posterior
thoracic pain, has sts ongin 1n the ntervertebral articolations,
the costotransverse articulations, or 1n the costovertebral joints and
dorsal muscles, 1t has already been described 1n the chapter on
dorsal pain (p 59)

Low thoracic, or radiating, pamn  We have observed that
radiating intercostal pan 1s always low

Ths kand of pan occurs in bands and most frequently mvolves
several intercostal nerves (D-6, D-7 D-12, and down as far
as the abdomnal region)  Thus pamn 18 increased by cough. We
have seen a case in which the topography of the pain was clearly
monoradicular  Sometimes the pain 1 very persistent and, from
a diagnosuc powt of view, 1t 1s very characteristic of the disease
Usually J Farestier exarmnes the thoracic region by making sudden
antero-posterzor and latero-lateral pressure (see Examination)
pamn caused by this procedure may be taken as a sign of progresung
disease in the thoraco-dorsal region

High thoracic, sternal and parasternal pan 1s due to mvolve-
ment of the manubno-sternal, chondro-sternal, and chondro-
costal aruculations

Involvement of the Anterior Tharacic Jatnts

Chondro-sternal snd Chondro-costul Articulatians. The
swelling 1s hardly vinble and only shightly pamnful on palpation,
and for this reason pain due to involvement of these joints has often
led to a wrong dragnosis, when the pan 15 on the left ade, 1t may
be erroneously regarded as cardiac pam and may be atmbuted to
acute rheumatc fever In other cases 1t has been regarded as a
pleuro-pulmonary manifestation

For somenme we have systemaucally mvestigated this kand of
pan by making direct digatal pressure on these articulations, and we
have found 1t rather frequently

Manubriosternal Articulattons. We have collected  three
cases, all three 1n women Here the swelling at the level of
Ludwig’s angle 15 quite vanble  In lareral roentgenograms of the
thorax a fumon of this joint with disappearance of the articular
cleft, may be scen  Savill (259) removed specimens from this
superficial jomnt and studied them histologically (p 282)
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Figure 71 Figure 72 Figure 78
Figure 71 Mr Deg 28 years old with Ankylosing Sporndylitis of 10
year?’ duration. Dorsolumbar ankylosls and cervical sdfiness.  Patlent seen
from behind Pro spinows p pecally in the lumbar region

(in the lateral phnmgr-phthcdinppclnncc of lumbar lordosls is apparent)
and marked muscular atrophy

Figure 72. Same patient as m Fig 71 Side view showwng antero-posteror

flattening of the thorax and low of tone of the abdominal mmusdies.

Figue 73 Mr Gn 57 yeans old, wath Ankylosiog Spondylits of three

years’ ! kylosis, and cervical stiffening  Side view

dcrulky;immmdbyhypu{urdomdthccerviuﬂrpmclndbywxdmlng
of the lower part of the thorax.

Sterno-clavicular Articulations  Although involvement of these
jomnts 15 not included 1n the statstics of thoracic pain, a study of 1t
may not be amim  The extremely superficial situation of this joint
brings 1ts involvement well into view  Out of 200 cases 1t was noted
22 tumes, or in 779, of them  We have also found 1t 1n rheumatoid
arthnns, with a frequency of 7% (in 100 cases) It was observed at
some stage 1n the course of the disease, from the first year to the
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Pain 1n the Dorsal segment of the spinal column, or postenior
thoracic pain, has ity origin 1n the intervertebral articulations, 1
the costotransverse articulations, or in the costovertebral jomnts and
dorsal muscles, 1t has already been described in the chapter on
dorsal pan (p 59)

Low thoracic, or radmting, pun  We have observed that
radating ntercostal pamn 1s always low

This kand of pamn occurs n bands and most frequently 1nvolves
several intercostal nerves (D-6 D-7 | D-12, and down as far
as the abdorninal region)  Thus pain 1s increased by cough  We
have secn a case 1n which the topography of the pain was clearly
monoradicular  Sometimes the pain 1s very persistent and, from
a duagnostic pomnt of view, 1t 13 very charactenistic of the discase
Usually J Forestier examunes the thoracic region by making sudden
antero-posterior and latero-lateral pressure (sec Examination)
pain caused by this procedure may be taken as a mign of progresung
disease 1n the thoraco-dorsal region

High thoracic, sternal and parasternal pam s due to involve
ment of the manubno-sternal, chondro-sternal, and choodro-
costal articulations

Involvement of the Anterior Thorzcic Jonts

Chondro-sternal and Chondro-costal Articnlattons  The
swelling 1s hardly visble and only shghtly pamful on palpation,
and for this reason pam due to mvolvement of these jonts has often
led to a wrong diagnosts  when the pan 18 on the left side, 1t may
be erroncously regarded as cardiac pain and may be attributed to
acute rtheumatc fever  In other cases it has been regarded as a
pleuro-pulmonary manifestation.

For sametime we have systematically mveshgated this kand of
patn by making direct digatal pressure on these articulations, and we
have found 1t rather frequently

Manubrio-sternal Arhculatons We have collected three
cases, all three n women Here the swelling at the level of
Ludwig’s angle 1s quite visible  In lateral roentgenograms of the
thorax a fusion of this jomt, with disappearance of the articular
cleft, may be seen Savill (259) removed specimens from this
superficial joint and studied them histologically (p 282)
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Figure 71 Figure 72 Figure 73

Figure 71 Mr Deg 28 years old with Ankylonng Spondyhitis of 10
years' duration. Dorsolumbar ankylosls and cervical stifiness,  Patlent secn
from behund Promunent spinous processes, cspecially in the lumbar region
(in the lateral photograph the disappearance of lumbar lordosis is apparent)
and marked muscular atrophy
Figure 72. Same patent as in Fig 71  Side view showing antero-posterior
flattening of the thorax and loss of tone of the abdominal muscles.

Figure 73 Mr Gal 57yunold,w1d1Anky'lodngSpondde.loIthm

years’ d dorsol and cervical stuffening  Side view

dorulkyplmmncacdbyhym{urdomufdtcuviulrpincuvdbymdcnlng
of the lower part of the thorax.

Sterno-clavicular Articulations  Although involvement of these
jownts 18 not included in the statistics of thoracic pain, a study of 1t
may not be amuss  The extremely superficial situation of this joint
brings 1ts involvement well into view  Out of 200 cascs 1t was noted
22 tumes, or in 779, of them  We have also found 1t 1n rheurnatoid
arthritis, with a frequency of 7%, (in 100 cases) It was observed at
some stage i the course of the discase, from the first year to the
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most advanced stages, after 23 years and even after 38 yeary
duration

Involvement of this kind consists of swelling of one or both sterno-
clavicular jounts (it was bilateral 1n one-fourth of the cases), and i
accompanied by the ordinary smgns of chronic inflammation
puffiness, slight heat, and especially pam which 1s very disanct on
direct pressure, but only shight on mobilizaton of the shoulder
girdle  The swelling and pain persst for a long time and nearly
always leave a definite deformity which 1s characterized by a firm
thickening

Thoractc Deformities

We have grouped these into two major types which occur m
morphologically different mdmiduals

In asthenic persons, whether tall and Ianky or merely thm
The antero-pasternior diameter of the thorax becomes progressn ely
Aatterted (thorax like an woning board—Figs. 7t and 72) The
ribs assume a more oblique slant which 15 especially perceptible 1n
the muddle part of the thorax  The entire sternocostal breast plate
18 Jowered 1 refatian to the dorsal spine  the whole antertor chest
wall, 1t would seem, 1s displaced downward and backward Thus
rmught explamn the forward and downward projecthon of the
shoulders Tlus flattened thorax may become mmole or may
preserve a small degree of movement 1t gives the impression of
rerpaining In the expiratory position, and by contrast the abdominal
respiration 1s readdy visble

In compact or obese persons  The upper part of the thorax
presents the same deformity as that which was previously descnibed
(downward and backward displacement of the sternum) but the
lower part of the chest bells out over the enlarged belly (pyriform
thorax) The lateral profile of the chest produces a curious sl
houette 1t 15 flattened opposite the sternum with a pronunent
abdomen below (Fig 73) Inthu type asin the previous one, the
respratory movements of the abdomen are readily visible

When dorsal kyphoss 1 promounced (Oceiput-to-wall
distance more than 15 cm.)  The posiwon of the thoracic cage 1n
relation to the remamnder of the body 1w modified the upper
portion of the thorax and spune inclhnes forward while the lower
margin of the ribs 13 dusplaced downward and backward and thus
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Figure 74 Figure 75

Figure 74 Mr Mic 39 years odd with Ankylosing Spondylitis of 10
yeans duration  lateral roentgenogram of the thorax  the chest 18 not flattened
the sternum Is 14 cm. from the dorsal spine  nottworthy 1 the calcification of
the costal cartilages.  The costal resplration of this patlent was completely absent.
Figure 75 Same paticnt a3 1n Fig 8bis  lateral rocntgenogram of the chest
asthenic type, with flattening of the anterior chest wall, the sternum belng 8 cm.
from the dorsal spine.  In the anterior part of the roentgenogram marked calet
fication of the chondro-costal Junctions s present.

extends to the abdornen, causing to appear, above the umbilicus, a
deep, horizontal abdominal fold

Roentgenography confirms the chmcal findings and particularly
the downward and backward displacement of the sternum  The
obliquity of the nibs, which 15 very marked 1n asthenjc individuals,
15 less 50 1n persons of compact build  Thus we find the two main
types of thorax one completely flattened (Fig 75) and the other
flattened only in 1ts upper part (Fig 74)

Influence of Thoracic Involvement (stiffness or ankyloss,
and deformity) on Respiratory Funchon  The respiratory range
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(p 16) was measured 1n 200 cases. In 182 cases, or 919, 1t was
less than the mimimal normal range (6 cm ), and 1t was normal 1n
18 cascs, or 9.

A slight reduction 1n respiratory amplitude may be noted at the
beginning of the disease, and this gradually mereases, during the
first year, respiratory amplitude was never less than 3 ¢, 1n ad
vanced cases the resprratory amplitude, as a nule, was more reduced
(1n cases 10 which the disease had been active more than 20 years
amplitudes greater than 2 cm are very rare)

When the thoracic movements are very hmited, the pauents have
a purely abdomunal respiration At each wnspiration, the upper
part of the belly forms a large and abrupt forward bulge, and at
each expiration thus upper part returns beneath the costal margin
These movements of the abdominal wall make a stnking contrast to
the flattemng and complete immobihity of the thorax

Respiratory Capacty

This respiration seems to be adequate for the panents because,
when they are at rest, they have a normal resprratory rhythm, but
when they exert themselves, they may become shightly breathless.
In practice the problem of obvious dyspnea scldom anses 1n
certain cases this dyspnea has given rise, 1n the patient as well as in
the phynician to the 1dea of a cardiac disorder

With a sprrometer we have measured the il capeaty (the
quantity of air exhaled on full expiratton after a forced inspira
ton) We made thus measurement 1n normal subjects and in
10 subjects of both sexes who were afflicted with Ankyloning
Spondylhitis and who presented a dimimshed amphtude of thoracic
movement (0 to 4 cm.)

In the normal subjects the capacity vaned between 33 and 5 L
(average, 35 L)

In patients affected by Ankylonng Spondylitis 1t vared between
18L and 35501 (average, 2.310 L)  In subjects gfficted wnth Anky!
onng Spondylitis therefore the vital capacity had dimirashed ene third

Mechanism of Resprratory  Compensation  The  thorace
wall n immobile for thus reason, respratory function must be
accomplithed through movements of the diaphragm. We have
studied these movements fluoroscopically by means of orthodiagrams.
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This study was carned out n a few normal individuals and in
patcnts afficted with Ankylosing Spondsylins

We measured in centimeters, on the orthodlagrams, the gap
between the extreme ponitions of the diaphrigm in normal and in
forced respiration

In NomuaL Inpivibuats During normal rcapiration, the
distance between the positions of the diaphrgm on inspiration and
exprration, did not exceed 2 em , on forced respiration it was about

BNTER

a b
Figure 76 Comparbon of the movements of the dlaphragm with these of the
thorace vall, durlng normal and forced respiration (o a healthy person and in
a patent afficted with Ankylosmg Spondylits, whose thoracic cage hay become
fied. The contlnuous line indicates the extreme postons of the diaphragm
and of the thoracic wall dunng normal respiation  the broken line indicates
% mbpodhuf;z dzu;h:g l’urc:&ruprd‘:;ty a. Normal indlvidual aged
yean. t years wii losng Spondylios.
thoracilc wall i [mmoblle mcdhpbmgm,outhcwumz; l]y'mwlni{v:;cl:;
of exceptional amplitude,

4 cm. Becausc of the separation of the nbs, there was always a
notable widening of the Jower part of the thorax (Fig 76a)

In PaTENTS ArrFLCTED WITH ANKYLONING  SPONDYLITIS,
most of whom presented a marked dorsal kyphoms, the distance
between the extreme positsons of the diaphragm at normal Impiration
and expiration, varied in different cases between 15 cm. and 4 0 em.
(average, 25ecm )  On forced respiration thus distance m different
cases vaned between 55 cm. and 110 cm. (averzge, 70 cm)
Perceptible widening of the thoracle cage did not occur (Fig 76b)

In Ankylosing Spondylttis the amphitude of the di phragmaty

s
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Figure 77 Same patient as i Figure 74  calafication of the lower costal
cartilages, scen from the front

during nermal and forced respiration 1s distoutly imcreased  the cardiac
nlhouette follows the energetic movements of the left leaf of the
diaphragm by moving toward the left ude duning expiration.

Our obsernvations' differ from those of Swaim and Ruhns (210)
according to whom the movements of the diaphragm, in patients who
arc afflicted with Ankylosing Sponds hitis, are less pronounced than
n normal individuals
1 Since our study of respiratory function, Hart Bogdanovitch and Nichol (241) have

pablished on this subject & report In which they drew the same conclustons.
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Roentgenolory We hwe alrendy described the rocntgenographic
appearance of the thoracic articulitions now we will mention only
the costockondral calclfications (180) 1 or somc time J Rotes-Querol
has observed in young patients who arc affected by Ankyloung
Spondyliug, marked calafication of the costal cartilages

In normal pemsons the age at which the costal cartilages undergo
calaification has been determined by carher anvestigations  cale
fication of thexe cartilges beging at the age of 19 years in the first
cartilage (168 169 118) 1n the other cartilages it occurs later, at
ages between 30 and 50 yean (168 169)  after the age of 50 years,
extensive calaificarion of the cartilages has been found in a third of
normal persons  Extennive costochondral ealcification before the
age of 30 1s rare  however, moderate caletficauon hefore the 1ge of
30 years has been observed in 99 of men  1n women 1t docs not
occur before thus age.

Kohler (118) observed that, 1n a fow rarc cascs, complete osufica
tion of all the costal cartilages was found at a very carly age this
was in persons aged 20 26 34 and 37 years, or even more in all
these cases a chronic infection seemed to have been related to these
carly calaficanons but KRohler as well a1 the other writers wha
have studied calcification of the costal cartilages, do not mentlon
Ankylonng Spondylitis as a posmble cause

We have oluerved caleification of the lower costal cartilages in nx
subjects whose respective ages were 21 25 27, 28 29 and 30 yeans,
and who were afflicted with Ankylosing Spondylitis, with a definite
reduction of respiratory amplitude

The rocntgenographic appearance m antero-posterior and lateral
films of the dorsolumbar spine connsts of grumous calcium deponts
distributed more or less regularly through the lower costal cartilages,
and producmng a dutinct unage (Fig 77) We cannot speafy the
frequency with which this calefication cecurs in Ankylosing Spon
dyliis, because we have not systematically made thoracic roentgen
ograms of young patients affected by this disease

In four of our cases syndesmophytes were present, but faint, and 1n
two cases syndesmophytes were not present  We conclude that,
1 cases 1 which such calafications occur they may develop early and may
cven precede the appearance of the syndesmophytes

From the powmt of view of pathogeness calafication of the costal
cartilages may depend upon two factors 1) Limtation of amplitude
of the movements of the thoracic cage  2) the tendency to omification
which in Ankylonng Spondyhus, affects not only the spinal column
but also the other articulations



Radiating Pain

In Ankyloning Spondylitis pain very frequently occurs outside of
the joints  sometumes 1t 13 vague, “muscular, and related or not
related to static disturbances  at other times or b other cascs, on
the contrary, radiating pain has a sufficiently definite character to
permt study and diagnoss

Two main groups of radiating pan may be distinguished 1
Deep referred pain, with a segmental distributton, 1s due to inflam-
mation of a jount It 18 of frequent occurrence and, since it 18 aften
a mamfestaton of sacrothiac mvolvement, 1t develops early 2. Root
pain  so-called 15 accompanied by neurvlogic disturbances
paresthesia and superficial sensory disorders, according to the tern
tory of the mvolved nerve root  This kund of pamn was studied by
Bechterew 1n 1893 (10) who, as a neurclogust, had regarded 1t as an
essenttal symptom of the discase 1 our opinion 1t 18 less frequent
than referred pamn and, because st 1s related to mvolvement of a
spinal segment, 1t occurs at different pertods m the course of the
discasc.  This disinction 1s especially necessary to mterpret pawn
tn the posterior part of the lawer extremutiey, because 1t 1s due some-
times to sacrothac mvalvement, and sometimes to wnvolvement of
the lumbar spmne ?

PAIN WITH RADICULAR DISTRIBUTION-—L-5

As far as the lower extremities are concerned, we will deal only
with pawn of rachcular dutributon  deep referred pain has been
studied 1 the light of the symptoms pain mn the posterior part of
the thigh, which 1s caused by sacrotiac disturbances (p 90) pain
1n the anteror part of the thigh, which 13 caused by disturbances of
the hip (p 93)

18inee our fist bcation on the symp of aaset (78), we have been able
to determunc the preche chsracter of this pain.

124
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This kind of radiating pawn 1s not of frequent occurrence in our
staustics bearing on 200 cases we have noted its presence only 17
times, i all of these the pan had an L-5 topography (example, p
174), we have not observed a single casc with an S-1 topography
Thus hind of sciatica w-s noted at the outsct 15 times, of lumbar in
volvement to which 1t 1s related, therefore, this kind of pain 1s an
cardy mgn

The pamn was localized in the buttock, in the posterior or postero-
external aspect of the thigh, and in the postenor or postero-external
aspect of the calf of the leg  In two cases It stopped at the heel in
another ease 1t involved the external malleolus, and in two other cases
it radiated over the dorsum of the foot and of the great toe. The pan
may be severe at night but movement often causes it to Increase,

In cases in which superficial sensory disturbances have been sought
there ewsted, n two cases, o band Iike hyperesthema 1n the outer
aspect of the limb  in another casc paresthesa with an indefimite
localization was present, and 1n a last case no superficial sensory
duturbance was present  The patellar and Achilles reflexes were
normal  Lastgue s sign was found in the 10 cases in which the con
dition of the joints of the lower extrermities permitted the examiner to
seek 1t

The evolution of the pan has a variable duration, sometimes
many years and sometimes off and on

In these cases we have not practiced lumbar puncture  Ludwig,
Short and Bauer have found that the protein content of the cerebro-
spinal flud varied between 45 and 121 mg to the hiter 1n 28 6%, of
a scnes of 42 cases of Ankylosing Spondyliis  This increase
protem, which was most frequently found 1n very painful or sciatic
forms (59), would seem to favor the presence of a “fumadifis’*t due
to the neighborhood of the inflamed 1nterapophyseal jounts

Electuve localization of the pain along the nerve root L-5, which
emerges through the foramen L-5 and $-1, seems to be due to the
anatomic relations of this foramen, which 1s especially long and
narrow and contains a root which, under normal conditions (30),
18 larger than the other lumbar roots

When a phymcian encounters a case of monoradicular sciatica, he
thinks practically of compreswion of the root by a protruded disc

! From “funicntm™  part of & perve root that extends between
the It bral the dural wac and
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We know three cases 1n which the patients had been operated on
unjustifiably because the following diagnoses had been made
sciatica L-5 due to protrusion of a disc, sciatica favored by spina
bifida  scratica at L-5 due to protrusion of a disc amociated with
Ankylosing Spondylitis  In the two first cases a systematic climeal
and roentgenographic examination had not been made, and in the
third case Ankylosing Spondylitis had not been considered as the
ponible cause of smatica At the tme of the operation, 1n spite of
exploraton at scveral levels and an extensive laminectomy
evidence of a protruded disc had not been found

Ths ireatment 15 that which 13 usually employed for pam 1n Ankyl
oung Spondyhitis here roentgen therapy, with “inflammatory”
doses, has ooe of 1ts most favorable indicatons

INTERCOSTAL AND ABDOMINAL PAIN

Here a upilateral or bilateral, band like, pain starts mn the back
and descends obliquely downward and forward towards the median
part of the thorax when nerve roots D-6, D-7 and D-8 are affected,
and towards the median part of the abdomen when nerve
roots D-9, D 10, D-11 and D 12 are affected Our records do
not perrmt us to disunguish, at thus level, a root pamn from a
referred pain.

Sixty six imes out of 200 cases, or 55 times at the level of the lower
segments D-6 D7 D-8 and D-9, and 11 tumes in the abdomunal
territory corresponding to D-10 D-11, and D-12. We have not
found any cvidence of a band like pain in the upper part of the thorax.

Early wn the evolution of the disease we have found a band like
pamn 12 tmes Duning the progress of the disease, on the contrary
we have found this kind of patn 54 nmes  In contrast to pain 1n
the lower extremiues, radiating pawn with a band like distribution
usually ocowrs late and thus correspands well to the ascending spinal

of the discase.
pn;gr?racuoc this kind of pam 1s always associated with other
symproms  In a fow cases the pain may be unusually severe and
may give nse to errors 1 diagnesns pleunsy renal hithiass (onc of
our patients had undergone a nephrectomy)
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Example of Ankylovng Spondylitis with a mrdle pain at the level
of D-11 and D 12, which had been attributed to protrusion of an
intervertebral disc

JR , 36 yearsold  Scptemlier 23, 1948 At the age of 27
yvears, cffunon of the left knee with little pain - duration, 1/; months
At the age of 29 ycars, without any apparent cause, sudden onsct of
very severe lumbago which persusted in spite of rest in bed  Con
unuauon of the lumbar pain until the date of the record At the age
of 30 years, radinung intermittent pain in the buttocks, somctimes in
the thughs, and even 1n the calves of the legs, someumces on the nght
side and sometimes on the left

At the age of 35 years, persutence of the lumbar pamn, and appear
ance of a radiating band like pain with a distributlon D 11 and D 12,
more severe on the leflt ide than on the nght A neurologst, thinking
that the pain was due to hernia of a disc, had caused an intradural
ijection of Lipiodol to be made, but this had yielded a negauve
result. At the present nme the patient presents the picture of
advanced Ankylosing Spondy htis

Intercostal pain 13 so charactenstic of Ankylosing Spondyhtis

that 1ts presence should lead the patient s physician to examine him
for this discase

PAIN RADIATING TO THE UPPER EXTREMITIES

Of this we have observed mx cases at the beginning of the
discase and four cases at an advanced stage the pain was con
comitant with involvement of the cervical spine  Its precue
topography has not been determined !

'Incumcﬂimmd\theﬁudyu{:bcqmpmdcmct(p.174),-mcd'pmlnhi
Ankylu;i::)_'}pondyulh, which had begun with cervico-brachial neuralyia, was n:



Involvement of Peripheral Jomnts

Wc call perpheral articulations those of the extremities and those of
the scapular and pelvic girdles,

For reasons which have already been mentioned we have clamm
fied the sacrothac joints with the spinal articulatons

Most {requently the patients’ functional mpawrment depends
in farge measure on pertpheral involvement, and especiaily on in
volvement of the lower extremities. A second reason that makes
peripberal mvolvement unportant to study 1 that too frequently 1ty
presence, especially when 1t develops early, tends to mask the true
nature of the dsease and to cause errory 1n diagnoms  We have
noted involvement of peripheral jonts in three fourths of the cases
of Ankylosing Spondylits 145 out of 200 cases  Seventy-cight per
cent of the female cases, and 569, of the male cases, presented
volvement of peripheral joints, n thig respect the difference be
tween the sexes, conssdering the fact that we have only 50 female
cases, 13 not stahstically signuficant

At the first examination these changes were erther discovered i faking
the hustary or they were found by ourseloes 1 two-thirds of the cases (107
cases)  at that Lmu they appeared as more or less progressive mflammatory
arthritis or the sxquelae of previcas attacks of arthniss

The table on p 129 shows 1) a predommance of hip mvolves
ment 2) the ranty of acromelic 't mvolvement Nevertheles,
according to our ohservatons, 1t docs not appear that pure “rhizo~
melic” mnvolvernent 18 charactensue of the disease  mmultancous
1avolvemnent of the hips and shoulders 19 not more frequent than
smultancous volvement of one of these joints and mvolvement
of more distal younts. *
TV Lvolvement of the distal joints of the extremarties, In contrast to rhisomelic avolve-

ment of the proxima) joint.
* \Without any doubt invohvement of the feet it much more common than we bave
tiooed, becxuse sch X often, cudes even » methodice! exxmination,

128
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CouraRaTive TABLE OF PERIPAUTRAL INVOLVEMFNT I ANKYLONINO SronpyLTs
AND I Rircumatoip AnTimrm AT T ot Dxasanation (Fio 78a ano B)

Andyl Spond Rheumaind Arthntis
Joamts m 00 cases ™ 100 cases

% %
Hips 420 10
Knees ! 285 62
Ankley 65 58
Feet 1ns 29
Shoulders 30 0 o4
ibows 25 46
Wristy 45 82
Handa 65 94
Temporo-maxdllary 60 8
Sterno-clavicolar 110~ 7

At the ume of the first examination these forms of involvement
were

Monarticular 21 cascs

When monarticular involvement dominates the picture, the
diagnosis must distinguish between Ankylosing Spondylitis and an
wfectious arthns, and especially tuberculous arthritis

Oligo-articular 75 cases (see Modes of Onset)

Simultaneous nvolvement of a few penpheral joints, therefore,
1s very frequent and moreover, usually affects the lower extrerm
ties

According to statistics including all the peripheral joints, involve
ment of the lower extremuties occurs twice as frequently as involve
ment of the upper extremuties  Therefore, any individual who
presents mvolvement of a few joints, especially in the lower ex-
tremuties, should undergo a systematic examination of the spine

Polyarticular 1 Involvement with extension approaching
that which occurs 10 rheumatoid arthrins five cases, or 2 59, (2
women and 3 men), therefore, this kind of involvernent 18 rare

At the beginning, or later durning exacerbations, of the disease,
the penpheral and spinal symptoms may or may not be con
comutant. In some cases chronic mvolvement of the joints of the
extrermties extended rapudly and, at the time of examunation, 1t
dominated the chmcal picture  Since most of these patients were
bedridden the spinal symptoms could be ehcited only by a system
atic chnieal examination and by roentgenograms of the spine
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2 Resolving exacerbations of polyarthrits, which are analogous
to those of acute rheumatic fever

They are esscntially an early symptom 59 of our cases started
by an outburst of this type (Modes of Onset, p 178)

ANALYSIS OF ARTICULAR INVOLVEMENT!

InvorveuenT OF THE Hips

In Ankylonng Spondylins the hup 15 the peripheral jont most
frequendy affected (429 of the cases)  As far as the percentage
of involvement 18 concerned, there 18 no appreciable difference
between men and women

Involvement of this jont developed 1n 41 cases before the disease
had progreseed five years therefore sl ocours early  Out of the 17
cases wn which 1t had developed ar the first symplom i Jour cases mpolpe
ment of the hup remained the only symptom of the disease for many years (for
5 years, on the average)

These two findings, great frequency and carly appearance of
hup involvement, are not in accord with what 1s known of rheuma
tord arthrits, i which mvolvement of the hp 13 relatively rare
(in 100 cases of rheumatord arthritis mvolvernent of the hip at the
ume of the first examnation which was made after the discase had
progressed for varying periods, was noted 10 umes moreover, 1t
wsually occurs late, we have ncver observed 2 casc m which
rheumatoid arthrios had first begun 1n the lup)  Therefore, there
1s 8 stnking difference between the two conditions. A chromic
flammatory articular syndrome in which early mvolvement of the
hip occurs thould suggest the posuble onset of Ankyleung Spondyl
et ]

In threefourths of our caser thus kand of wvolvement was stll
present at the first examunation  Chronic involvement of the hips
thus forms a striking contrast to involvement of the knees which
m two-thurds of the cases, umally undergoes resalution

Roentgenography makes 1t posuble to clasify involvement of the
hips nto two large groups (F Jacqueline [246]) which seem to
correspond to different histologic forms (Pathologic Anatomy, p

$ The Erequency of involvernent of & given joiot b determined secording 10 the jolng
founﬂmbeluvuhtdnﬂtﬁmeoﬁhcﬁmmmluthn,piwmoumcdbmchhwry
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[ Lew than a tenth ¥4 More than a third
B More than a tenth [ More than a half

Morc than a fourth M More than three-fourths

Figure 78 Dustribution of Involvement of Peripheral Joints in
s, Ankylosing Spondyhts. b Rheumatoid Arthrds. The
figures that served as the basis for Ankylonng Spondylitis were

obtained from our 200 cases  the figrures for rhewmatold arthritis
were obrained from a senies of 100 cass

283) These two anatomic and roentgenologic groups express
themselves chmeally by symptoms some of which are different.

Ankylonng Form, Without Any Picture of Destruction

Thus occury only 1n young persons, before the age of 40 years Tt
18 almost always bilateral. Its onset 18 often abrupt and its progress
18 continuous and rapid 1n less than a few years or even in less
than one year the hups may have become fixed The degree of
pain varies greatly sometiumes 1t 13 severe and may force the
patient to bed, and sometumes 1t 13 not intense, the patient bemng
aware only of 2 progressive los of mobility

At the beginmuing the roentgenographic image 18 characterized by
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Figure 80 Mr Chau Anl

ylosing  Spondylius of 15 yearns

duration  involvement of the left

hip since the age of 12 years  picture

of bony ankylosis with preservation

of the normal width of the articular
space

a sumple osteoporosis of the enure iho-femoral region, which may
or may not be associated with a shight narrowing of the upper
and mner part of the articular space (Fig 79), the contours of
the femoral head and of the acetabulum are normal/

Later the picture 1s one of bony ankylonis the contours of the
head and acetabulum are indicated by vesuges which permit us
to say that, during the ankylosung process, there had not been
any destructive phenomenon  Whether the patient 1s bedndden
or not, the joint space may be shightly narrowed (Figs 79c¢, 80, and
81), most frequently normal, or sometimes widened (246) Ths
roentgenographic space 1s crossed by fine bony hines which extend
toward the head and the acetabular region The osteoporosis
may persist, but 1t 1s more pronounced 1n cases of extensive, periph
eral arthritis of the spine,,

Arthritis wath 2 Picture of Moderate Destruction

//This may supervene either m young persons or, still more fre
quently, 1n persons aged between 40 and 50 years The discase
may be unilateral or bilateral  Pain while the condition 1s pro-
gresung 13 usually more marked than in the preceding form. ‘The
progress of the disease, espeaially at the outset, 1s often intermuttent.
Articular fixation 18 much less common, and especially less rapid,
than 1n the form with bony ankyloss,
The roentgenographic picture 1s that of an arthritis which pre
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Figure 80 Mr Chau Ank

yioting  Spondylitls of 15 yean

duration  invohement of the left

hup nince the age of 12 years  picture

of bomy ankyloss with preservation

of the normal width of the articular
space

a sunple osteoporosss of the entire tho-femoral region, which may
or may not be amociated with a shght narrowing of the upper
and inner part of the articular space (Fig 79), the contours of
the femoral head and of the acetabulum are normaly/

Later the picture 1s one of bony ankyloss the contours of the
head and acetabulum are indicated by vesnges which permt us
to say that, during the ankylosing process, there had not been
any destructive phenomenon  Whether the patient 1s bedrnidden
or not, the joint space may be shightly narrowed (Figs 79c, 80, and
81), most frequently normal, or somenmes widened (246) This
roentgenographic space 13 crossed by fine bony hines which extend
toward the head and the acctabular region The osteoporosms

may persist, but 1t 13 more pronounced 1n cases of extensive, periph
cral arthrius of the spmc

Arthntis with a Pictore of Moderate Destruction

//This may supervene either 1n young persons or, stull more fre
quently, 1n persons aged between 40 and 50 years The discase
may be unilateral or bilateral Pam while the condition 1s pro-
gressing 1s usually more marked than i the preceding form.  The
progress of the disease, especially at the outset, 1s often 1ntermittent
Articular fixation 1s much less common, and especially less rapid,
than 1n the form with bony ankylosis.

The roentgenographuc prcture 1s that of an arthntis which pre



Figure 79 Mr Rom 21 years old with Ankylosing Spondylitis of three
years' duration palnin thelefthipforoneyear a. Normalrighthip Antero-
posterior roentgenograms of the left hip. a  Picture of slight arthrith  osteo-
poross. b Six months later increased ostcoporosit and narrowing of the
articular space. ¢ Five yeans later bony ankylosis with barry bands, and per
sittence of the articular space The patient has been bedridden during the
period of Involvement. d. Seven yeam after the onset of lnvolvement, an
arthroplasty was performed  ankylosis recurred rapsdly A poteworthy feature
was marked bony proliferation at the bottom of the acctabulum.



INVOLVEMESNT OF PIRIFIFRAL JOINTS 133

Figure 80 Mr Chau Ank

ylomng  Spondylius of 15 yeans

duration  lnvolvement of the lelt

hip since the age of 12 years  prcturc

of bony ankylosis wath preservation

of the normal width of the articular
space

a sumple osteoporosis of the entire 1ho-femoral region, which may
or may not be associated with a shght narrowing of the upper
and nner part of the articular space (Fig 79), the contours of
the femoral head and of the acetabulum are normal/

Later the picture 1s one of bony ankylous the contours of the
head and acetabulum are indicated by vestiges which permit us
to zay that, duning the ankyloung process, there had not been
any destructive phenomenon  Whether the patient 1s bednidden
or not, the joint space may be slightly narrowed (Figs 79c, 80, and
81), most frequently normal, or sometmes widened (246) Ths
roentgenographic space 13 crossed by fine bony lmes which extend
toward the head and the acetabular region The osteopoross

may persist, but 1t 15 more pronounced 1n cases of extensive, periph
eral arthnts of the spine

Arthritis with a Picture of Moderate Destruction

//This may supervene either in young persons or, stull more fre
quently, 1n persons aged between 40 and 50 years The discase
may be unilateral or bilateral. Pain while the condition 1 pro~
gresung 13 usually more marked than in the preceding form  The
progress of the duease, especially at the outset, 18 often intermuttent
Articular fixation 1 much less common, and especially less rapid,
than 1n the form wath bony ankylosis

The roentgencgraphic picture 1 that of an arthntis which pre-
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Figure 81 Same patlent a3 1
Fig 83 Roentgenogram of the left
hip  bony ankyloms, with disap-
pearance of the articular space above
the femoral head (the patient had
not been bedndden at  anytime
dunng ths fnvolvement) To be
poted is a shght break through of
the roof at i upper and inner
porbon  thus break through of the
roof, which 1 rarc in Ankylosing
Spondylitls, is common 10 Rheuma
totd arthritls and # then accom-
panied by marked lesions of the head

Figure 82. Same patient 2 in Figure 46 left hip affected for six months. a.
Roentgenogram of the beft hip with mmimal arthntis  slight osteoporoeis. b
Roentgenogram of the nght lup with normal structure

sents some peculiariies At the very beginning a smple narrowing
of the jont space and slight csteoporoms (Fig 82)  chus picture must
be disanguished from that seen at the outset of other forms of
arthntis, and especially from those of infectious character  Later
there appears a slight wrregularity 1n the contour of the femoral
head and especially in that of the acetabulum, particularly 1n
the upper and mternal segment of the acctabulum, where even
zones of actual disintegration may be present Fig 83 At an
advanced stage, the acetabulum 1s abnormally deep, and 1ts shape
has moulded 1tself to that of the femoral hcad'(Fxg 84) but we



Figure 83 Same patient as In Figure 49 hipa mnvolved for five years.  Antero-
posterior roentgenogram of the pelvi. The two hips present typical changes of
the crenclated form.  Noteworthy are osteoporosis of the entlre region 2 feathery
appearance of the ischial bones, and frregulanty of the surfaces of the pubu.

Figure 84  Misy Per aged 32
years, with Ankylomng Spondylius of
15 years’ duration involvement of
the hlp for 10 years picture of the
crenclated form of arthntis.  Note
the spur at the cuter part of the head,
mdscating a reduction in fts volume
Ths form of {yms f3 encountered
especially In the course of rheumatold
arthnths.

Figure 85 Mr Rib 62 years
old with Ankylosing Spondylitis of 22
years’ duranon  involvement of the hips
for 18 yearx Antero-postenior roent
genogram of the ldt hip  Increased
demity of the acetabulum, more visible
in the upper part ostecophytic collar
of the femoral head and acetabulum
and parrowing of the joint space




ANKYLOQING EPONDVUTIS

Figure 50~ Mr Vog

aged 42 years, with Ankvlo
Spondyhds of 27 years du
won  markedly  pogres
form. Lateral roentgenogl
of the left Knee poste
subluxation of the tibml |
teau  break In the ante
part of the platean, which
pearcd  after an  attempt
straightening  the keft k

thows lom of extennon

Figure 91 Samc paticnt a3
Fig 90 laeral roeatgm
gram of the right knee abc
the crenclated form of arthri
Worthy of pote {8 owificats
of the imserdon of the patel
tendon.
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Figure 92. Mr Gau aged 25 years, with Ankylosing Spondyhus of six

years duration  Involvement of both knees for two years. Rocentgenograms of

the right knce. & Antero-postersor view ofteoporosis, erosion of the lower

femoral condyle and tiblal plateay, and thinning of the Internal portlon of the

articalar space. b Lateral view samc changes as in the antero-postensor
view

prudent walking may prevent stiffeming or may permut the patient
to recover a satisfactory degree of mobility  Here hot spring treat-
ment yields good functional results ,

As a preventive measure prolonged 1mmobilization of the knees
should be avoided by practicing every day active mobilrzation of
these joints, even when the patient’s condition requires rest in bed
Orthopedic or surgical straightenming of defective postures that may
affect the lups and spinal column tends to catise the loss of extension
of the knees to retrogress.

Proliferative Arthritis Exceptional. The symptoms of this
kind of disturbance are analogous to those of the prolferative
arthnts incxdent to rheumatoid arthnnis  swelling and prolifera
tion of the synovial membrane and this progresses toward stiffen
ing and complete loss of extension  Muscular contracture, possi-
bly due to the connderable degree of atrophy seems to play a less
important role than in rheumatoid arthrins 1 a few rare cases,
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Figure 93  Mn. Blu aged 40 years, with Ankylonng Spondyitts of 20

years duration panarthritie form, with involvement of the knees sinee the

onset of the dmcase.  Roentpenogrami of the left knce. a.  Antero-posteror

view b Lateral view bony ankylasdy with paralle]l lines of increased con

denmation giving to the antero-posterior film the appearance of a curtaln”  the

articular space has preserved a certaln thicknest. Noteworthy & the ankyloss
of the patellofemoral foint.

however, we have observed a pasterior subluxation of the tibial
plateau (which 1 relatively frequent 1o rheumatoid arthrios), with
or without locking of the patella beneath the femoral condyles
In one case this subluxation was accompamed by a break in the
anterior part of the nbial platean (Fig 90)

Usually the articular contours are wrregular and marked osteo-
poroms develops (Figs 91 92a and b) The width of the articular
space varies according to whether or not the patient has continued
to walk.

Ankylosing Type In very rare cases (see Extenuve Penpheral
Form) palpation of the hypertrophied and indurated knee grves
the impression that the joint 1s plated with armor  the knee 1
completely fixed  the shghtest attempts at mobiization make the
patent cry out from pamm Roentgenography permuts one to
obscrve parallel lines of ncreased densty which form a sort of
veil which mashs the articular space the thickness of the cartilage
may be preserved (Figs 93a and b)
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Infantile type of the Polyhedral Form  In two cases in which
the knees had hecome involved at a very early age, that is, 1t the
ages of nme and 12 years, respectively, we have obscrved a very
pecubar form  Rocntgenograms showed a flattening of the sur
faces of the two condyles, thesc are made up of rectilincar scgments
that join at an angle, like two blocks of hard and roughly cut stone
(Figs 94a and b) The result 15 that the two gurfaces can move
freely, but only to the extent of a few degrees, this mechanical
himutation 18 similar to that which 18 observed 1n the sequelae of
jomt fractures  To us these deformrties of the emphyseal surfaces
seem to be related to the mcomplete stage of epiphyscal ossifica
tion at the ime the knees had become 1pvolved

INVOLVEMENT OF THE ANRLES AND FEET
The Ankles

Involvermnent of the anhkles was observed in 6 5%, of our cases
1t had developed early, and 1n three cases it had been the only
symptom of onset of the disease It often undergoes resolution, 1n
half the cases 1t was still present at the ime of the first examunation

The severity of the symptoms varies considerably either more or
less tranment pain and swelling which interfere with walking and
which, at the outset, are often regarded as a spramn (these symptoms
usually disappear without leaving any sequelace), or more persistent
and more severe pain and swelling with the features of a true
arthritis perimalleolar swelling and patn on mobihization

The roentgenographic picture shows a ample osteoporous of the
joint or 1n more severe cases, a distinct ostcopoross and a general
narrowing of the joint space (Fig 96) This involvement may be
associated with involvement of the foot and may end 1n more com
plex disturbances including a marked degree of tmpairment

This kand of involvement, especially in cases in which 1t 18
1solated, should be disangwished from tuberculous arthritis

Inflammation of the Tendo Achilles

glvc of our panents presented tendinitis with pamn and swelling,
and 1n one of these cases, the tendimitis was the onl 1ptom of th, ,
disease (sec Modes of Onset) yome ¢



-
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Flgure 94 Mr Ame aged 20 years, with Ankylosing Spondvhos of 11

yeur®' duration  involvernent of both knces since the onset of the disesse, that

from the age of nine years. Rocntgenogram of the left knee. a. Laweral

b Aptero-postenior view  flatiened and cven concave femoral condviet,
Image of the knee has a polyhedral form.

E-F

The Feet

Involvement of the feet may be localized erther in the metatarso-
phalangeal joints, with swelling of the anterior part of the foot, pain
on walkuing and gros functional imparment, or in the medio-tarsal
region, with swelling of the dorsum of the foot and pain on pressure,
or 1n the region of the calcancus.  In seven cases we have noted
pain (spontancous and on pressure) in the region of the os calas, ot
a rebellious pam n the heel.  These different kinds of foot mvolve-
ment are often asociated m the same individual.

Involvement of the feet was observed 1n 159, of the cases.

Eight tumes 1t developed at the onset of the discase, and twice 1t
was the only symptom from a practical standpoint, 1t always

occurs early
Thus involvement may be transent and may subude and div-
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Figure 95 Mrs Clai aged
28 years, with Ankylosing Spondylitrs
of 16 yveans duration  involvement
of the knces for 12 years.  Lateral
roentgenogram  of the left lnee
pohyhedral form. Worthy of note is
a compkte lom of extension, which
was related to a modificauon of the
articular surfaces.

—d

Figure 96 Samr];\}cntulnﬂgu;cﬂ LntAcr.l
rocntgenogram of the ankl,
and foot narrowing of the tibwo-tarsal Joint space, and diffuse ostcu]x:rrmuc . o‘:’
the foot.
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Figure 97 Figure 98
Flgure 97 Same patent as in Figure 73 Involvement of the feet for three
years, with mage of hammer toes and toes deviating at an angle, and osteo-

Figure 98 Mr Mer aged 43 yeans, with Ankvlosing Spondyhtis of 24
years duration paminthcld\hcdformyun hcanlm:ntgcnognmo(
the os calcls of the Ieft foot  tubeal 1 and : 1 baoe fc

whichm\mbedhﬁnguh}mdfmmordimn]nlanm!lm

appear in a few months without sequelae, or it may persut longer
and may be followed by stiffness or marked deforrmty which may
be extrernely troublesome for the pauent toes deviating at an
angle, hallus valgus, or hammer toes (Fig 97) In additon to
deformties of the toes, flat feet are often found, and frequently this
takes the form of external rotation or valgus.

Roentgenography  In cases of permistent involvement signs of
ordinary arthrins 1n one joint, or more commonly 1n several joints,
are noted  The most characteristic are osteoporosts in the stage of
obvious diagnest, and deformuties in the advanced stage  Pic
tures of penioanus (Fig 98) may be noted 1n the infertor or pastenor
aspect of the calcaneus  Considering the diffuse character of these
changes (I'g 96}, 1t 13 preferable 1o make systemauc roentgeno-
grams of the enure foot

Therapeutsic Deductions  Duning the inflammatory period
the patient should avoid profonged standing and walking he should
not wear shppers with soft soles that do not provide support for the
plantar arch, he should wear shoes or slippers with soles that sup-
port the foot  and at mght the weght of heavy bed coverings over
the feet should be avoided by using a hoop and sand bags

In cases of persistent nvolvernent - treatment with roentgen rays

with careful protecuon of the toc nails
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Figure 99 Figure 100
Figure 99 Mr Del aged 58 years, with Ankylosing Spondyhits of 15
years duration Invelvement of the left shoulder for two months  slight esteo-
of the bead made evadent by the pendl line contour
Figure 100 Min Tam aged 35 years, with Ankylming Spondylitis of
20 yean duration involvement of the right shoulder for 12 yeart. Antero-
posterior rocntgenogram showing a very irregular crenclated contour of the
head with altered structure,  This picture could caslly be confused with that of
dry carles (Volkman type)

INVOLVEMENT OF THE SHOULDERS

Among our cascs the shoulder was affected 1 309, Involve
ment of ths joint had developed as the first symptom of the discase
only nine imes  1n three of these cases 1t was the only symptom,
and then 1t had to be distinguished from perarthrts of the shoulder
and from certain cases of rheumatoid arthntis with a scapulo-
humeral onset.

In shghtly less than half of the cases, involvement of the shoulder
had made 1ts appearance before the disease had progressed five
years, and in shghtly more than half of the cases (38 cases out of 60)
1t was stll present at the tune of the first examuination,

Usually this involvernent manifests itself by shght pain around the
shoulder, the pain extending to the arm and occurring especially on
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movement, and sometmes by marked lmtation of movernent.
On the whole, these functional symptoms do not differ much from
those of scapulo-humeral periarthnns.  Thu kind of mvolvement
may end 1n remisuon or may persist for many years.

Someumes mvolvement of the shoulders develops 1 cases of
severe arthnins of the spine and 1t may became very 1ntense com-
plete immobitization, marked atrophy of the deltod, and functional
umpawrmeat aggravaed by a defective posture 1n wternal rotaton
and adduction which may be very pronounced  When the 1volve-
ment 13 bilateral, the patent may have difficulty in eating and 1n
attending to hus hygienic needs

The roentgenographic picture varmes munumal image, shight
osteaporosis, and shight elevation of the fcmcgl@xcad n relation to
the glenod canty (Fig 99), picture of arthritis with eroson of the
articular contours, narrowing of the articular space, and osteopor
oms (Fig 100), picture of bony ankylosis which 1s observed especially
n the extennive penpheral forms (Fig 101)

InvoLvEMENT OF THE ErnOWS

Involvement of the eltbows, which was noted in five cases, was
always assotiated with other symptoms and except in one case,
1t never occurred at the beginning of the disease

In three cases the shoulder invalvement had permsted  Limita
tion of movement, chiefly of extensnion, was always defintte, and in
one case the elbow was even ankylosed 1n a bad peution  In an
other case marked effunon was present,

Cases with chronic progresve discase show marked roentgeno-
graphic changes readiy vimble osteoporoms of the ulnar epiphyss,
irregularly dentate contour of the jotnts, manly prevaleat in the
concavity of the olecranon process  Involvement such as this
always associated with other symptoms and does not create any
diagnostic problem

Evolution When involvement of the clbows perssts, it pro-
duces marked funcnonal disability because with an etbow fixed
at an angle greater than 90°, the panents can no longer bring food
to thetr mouths or attend to theiwr hygienic needs without help
When both jomnts are immobilized 1 a pontion of extenston, the
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Figure 101 Mr Fre

aged 39 years, with Anky losing

Spondyhts of 14 yeann dura

tion exticnsne penipheral form

with left shouler involved for

two years, and with bony
ankylosis (also Fig 110)

Figure Figure 102 Figure 103
102 Mr Gil aged 40 yenrs, with Ankylosing Spondylitls of 20
years duratlon  severe progresive form. Invulvu‘t;‘:zt of d]:l::ghghwr[lt for
three years, Roentgenogram narrowing of the articular spaces, and mottled
ottmporodjevcnwhmminvulvunmthprucngpbﬂmmmadbonc
lysis and futton do not occur
Figure 103 Same patent as in Fig 102 Roentgenogram of the left wrist
normal plcture
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movement, and sometimes by marked limitation of movement.
On the whale, these functional symptoms do not differ much from
those of scapulo-humeral periarthnts  Thus kand of involvement
may end 1n remision or may persist for many years

Sometimes involvement of the shoulders develops i cases of
scvere arthritis of the spine, and 1t mav become very intense com
plete immobilization, marked atrophy of the deltoid, and functionat
impairment aggravated by 2 defective posture 1n nternal rotation
and adduction which may be very pronounced  When the involve-
ment 15 bilateral, the patent may have difficulty m catng and 1n
attending to hus hygiemc needs,

k. The roentgenographic picture varies mimimal umage, shght
osteopoross, and shght elevation of the fcmggﬁncad 1 relanon to
the glenowd cavaty (Fig 99)  picture of arthnts wath eroson of the
articular contours narrowwng of the articular space, and osteopor
oss (T1g 100), picture of bony ankylosis which 1s observed espectally
in the extensive peripheral forms (Fig 101)

INvOoLVEMENT OF THE Eisows

Involvement of the elbows, which was noted 1n five cases, was
always associated with other symptoms and, except i one case,
1t never occurred at the beginning of the disease

In three cases the shoulder involvement had permsted  Limita
tion of movement, chiefly of extenmon was always definute, and 1n
one case the clbow was even ankylosed n a bad pamuon  In an-
other case marked effusion was present

Cases with chronic progresuive discase show marked roentgeno-
graphic changes reacily visible osteopoross of the ulnar eptphyms,
irregularly dentate contour of the joints, mamly prevalent 1 the
concavity of the olecranon process. Involvement such as this 1
always associated with other symptoms and docs not create any
diagnostic problem

Evolubon When wmvolvement of the elbows permaty, 1t pro-
duces marked functional duability because with an elbow fixed
at an angle greater than 90° the patients can no longer bnng food
to thew mouths or attend to thewr hygmienic needs without help
When both joints are immobilized 1 a postion of extension, the
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Figure 101 Mr Fre

aged 39 year, with Ankyloung

Spondylitis of 14 years dura

won  extersive penipheral form

wath left shoulder involved for

two yeart, and with bany
ankylons (also Fig 110)

i Figure 102 Figure 103
e 102, Mr Gil aged 40 years, witht Ankylosing $ lins of 20
yeans duration severe progresave form.  Involvement of mm wrist for
three years. Rocntgenogram narrowmg of the articular spaces, and mottled
ostcopoross  cven when severe involvement it peesent, phenomena of bone
lyss and fusion do not occur
Figure 103 Same patent a3 In Fig 102. Roentgenogram of the left wrist
oormal pleture
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problem 13 still more scrious, hence the importance of preventing
this defectuve posture

Therapeutic Deductions  Place the affected extremuty at rest
mn 2 plaster sphint in a postion of flexion at about 80°, which wall
permit the patient to bnng food to his mouth.  The appheation of
such a.plaster shell, when the elbow first becomes nvolved, not
only calms the mflammatory phenomena, but 1t also prevents ankyl
onis 1n an extended position

When the elbow has already become suffened in an extended
ponnon, forced mobilization under anesthema may be considered
tn order to correct the bad posituon of the affected elbow Toen
able the patient to recover some mobility of the ankylosed jownt an
extenstve arthroplastic resection 18 necessary

INVOLVEMENT OF THE WRIsTS AND HaNDS

The Wrists

Only 1 4 5%, of our cases have we found the wrnists affected
This 13 1n contrast to the constancy of wnist involvement 1n theuma
tord arthnts, mn one case, however, this involvement, which was
then undateral was the first symptom noted and thus was the only
symptom of the disease. In the other cases mvolvement of the
wriat was always bilateral  Generally, when the wrists are affected,
diffusion of the peripheral lesions 18 an outstandng feature

Usually the roentgenologic changes are slight, in cases in which
they are pronounced (Fig 102) they differ from the changes usually
observed in rheumatoid arthrits  espenally bony fusions, which
are 30 comnmon 1n the latter discase are never observed 1n the former
But there may be observed bony ankyloses szmlar to those which are
known to occur in the hip joints in cases of ankylosing spondylitis

The chimeal picture 15 that of an ordinary chronic and atrophic
arthnus.

The Hands

We have observed 13 cases in which one or several joines in the
hands were affected

Usually the disorder consisted of slight and transient inflammatory
epuodes tn on¢ o several of the small jounts wn the hand  proxamal
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Figure 104 Figure 105
Figure 104 Same patlent as in Fig 109 Involvement of the right wrist and
hand for 15 years  diffuse osteoporasus of the carpal bones  especully noteworthy
is a lyshs of the base of the fint metacarpal.
Figure 105 Same patient as in Fig 91 and 96 Involvement of the proximal
phalangeal jolnt of the right mddle finger for five months The film shows
narrowing of the articular space of this joint  swelling of the periartcular soft
parts it readily vinble,

phalangeal and metacarpo-phalangeal joints without systemalic tn
volvement (example of hand involvement, Fig 3)

In a few cases there was fibrous thickenming of some proximal
and distal phalangeal joints, with a more or less marked stiffnesy
which sometimes was associated with pronounced retraction of the
flexor tendons.  In only two cases, when the disease had reached
an advanced stage, the clinical appearance of the hands resembled
that of hands affected by rheumatord arthnitis.

Sumpson and Stevenson (197), 1n a study of 200 cases stated that
they bad not found 1n any case deformities of the hands and feet
sumular to those of rtheumatoid arthritis  In roentgenograms made
mn 32 cases with clinical involvement they observed, in two cases,
diffuse changes consisting of small transparent areas in the diaphyses
of the metacarpal and phalangeal bones and these areas were
different from areas of eromion found 1n rheumatoid arthnts and
comncided with a general osteoporosms, in 11 cases 2 smple osteo-
porons was present, and 1 19 cases anomalies were not disclosed
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We have had made only a few roentgenograms of the hands,
1n oue case we found a diffuse osteoporoms, and 1n another cas, a
phalangeal roentgenographic change (Fig 105) whuch, at a rela
fvely carly stage, was difficult to disanguish from rheumatod
arthnnis,

In Summary, mnvolvement of the hands, benides 1ty ranity does
not have the diffuse character which 15 present m rheumatoid
arthrins wath i3 systemauc involvement of the proximal phalanges
and of the second and third metacarpo-phalangeal joints

Therapeutic Deducthions  As soon as the shightest tendency to
deformity becomes apparent, a half-sphnt of plaster should be
apphed in order to mamtain a phymologic position.

INvoLveMENT OF THE Temporo-Maxirrary Joinrts

This kand of nvolvement was found mn 69, of our cases.

It was associated with umlateral or bilateral pain 1n the temporo-
maxillary region with moderate swelling and limitation of move
ment of the mandible

Cencrally thus himitation of movement 18 moderate and does not
rause any therapeunc problem  In the extennive peripheral form
temporo-maxitlary ankyloss often becomes very pronounced and
even prevents the patient from opening his mouth  In order to
feed these severely il patients, 1t has been necessary esther to extract
one or two teeth 10 as to permut the passage of hiquuds, or o perform
an arthroplastc resection whuch, unfortunately often ends m re
currence of the ankvlosts.

In bref wvolvement of the jonts of the exuemities exhibits
different localizations than those observed 1n rheumatord arthntn,
and they may end 1 bony ankylons while rheumatowd arthrits
causes destruction and somenmes fibrous ankylons.



Ocular Manifestations

v

In Ankylosing Spondyhitis ocular dusturbances (82, 83, 59) arc
so frequent and so characteristic that they may be regarded as
symptoms rather than s true complicatsons

According to dufferent authors, the frequency of these manilesta
tions varies greatly, at a certain period in his rheumatologic prac-
tice one of us had the impression that they occurred 1n from 309,
to 40% of the cases, indeed, 1n our present statistics gathered from
200 cases, these manifestations occurred 17 times, or m 8 5%, of the
cases.

They usually appear carly in the course of the discase, and in
three cases they even constituted, 1n association with pain in the
posterior part of the thigh, the entire clinical picture during the
carly phase of the disease.

CLINICAL FORMS

Clasnical Form of Diffuse Imtis  This wall be described first,
because 1t 15 the most common manifestation

An acute attack, which 1s rarely bilateral begins by the appear
ance of perikeratotic mjection, often by severe pain extending
around the orbit, and by cihary pain on digital palpation The
patient complans of severe photophobia, and sometumes of slhight
lacrimation, rarely, owing to exudates that form n the anterior
chamber vison becomes impaired, most frequently these exudates
are fibnnous At times hypopion may occur (Mylius, Streibel,
Smeltuno)

The attack of intis may retrogress within from 15 days to a
month  then the anterior chamber again becames transparent and,
wthrmuuum have been taken, the mobility of the ins s pre
TV

155
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In these cases the disturbance 13 a superficial sero-fibrinous it
which Franceschett has clasufied among the typical rheumatic
forms by specifying that they may be observed not only 1n character
uoc forms of rheumatism (rheumatoid arthrins and Ankylosing
Spondylitis), but also in the course of acute or chronic infectious
diseases, or 1n general or local septic processes (according to him,
foci about the teeth, sminuses, or 1n the intéstine, would seem to be
the most common)  Usually, when the attack of s 15 short,
recurrences, sometimes in the eye first affected and sometimes 1n
the other, are frequent

The most common sequelae of this form of it are the synechiae
which, because they tend to localize at the margin of the pupil,
interfere with 1ts dilatation and assume a sermlunar aspect  They
are often accompanied by a diffuse fogginess of the antemior cham-
ber and by an exudate in the region of the pupil which gives nse
to superficial posterior synechiae. After dilatation, these large
synechiae give to the pupillary margin an arciform appearance,
whereas, 1n parenchymatous intis associated with nodular forms
(tuberculosis, syphilis), the synechiae are multiple and punctate
Thus 1n Ackylosing Spondylitis, involvement of the uvea manifests
itself as a rule by a pure intis One may observe an endothehal
haze, but not gross precipitates, which are symptoms that usually
accompany parenchymatous types of s (iridocychns)

Evidently the sequelae will depend on the more or less severe
form of ocular involvement, on repetiion of the attacks, and on the
treatment employed during the acute phase.

Torpid and Severe Form of Intis  This form, which 1s more
rare, has been observed by Franceschetn and Brocher and by
German authors  We and P Michaud have observed 1t in 209 of
our cases with ocular nvolvement mn the course of Ankylosing
Spondyliis  Somenmes 1t follows recurring attacks of pure inius,
but 1t may begin from the start with sight manifestations (dull pain
and shight dusturbances of vision) and may progress msidiowly hke
a scvere uveitis that may resemble tuberculous inas It may be
complicated by cataract and by disturbances of the wvitreous, and
may end 1n total loss of visson  This final result occurred i three

of our pauents.
Exceptionally progress of the ocular disturbance towards
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glaucoma has been observed, it s hardlv neeesany to recall its
gravity
Minumal Intu  Besides the classiel form, of which the two
modes of evolution have just been described, ophthatmologists
admut the eaistence of a mimmal intis 1ts chinical signs are sd to
be Jntent and 1t s discovered only on svstematic cxamination,
preferably with a sht lhmp  Fombeure and Lacapdre (59) have
gven an excellent description of these forms which apparently
manifest themselves only by an inmgmificant conjunctivits, with
out any other functional disturbance than shight fatiguc after trying
to focus on close objects, especially under artificeal light  Bio-
mucroscopy, however reveals definite changes in the aqueous and
_wirZous humors 1 the form of small partcles At a later stage,
mare mmportant disturbances mn the anterior chamber may be
associated  these are transparent  hut these forms may Jeave
sequelae that may be recognized only subsequently a granular
prectputate and small synechiae n the hyalod layers
The ocular and articular manifestations do not always comcide,
nevertheless, the inits 1s more frequent in the severe forms.! We
have abserved iritis 1in patients in whom, from the articular pont
of view the disease had become stabilized

DIAGNOSIS

The conditions under which the diagnous of irits presents rtself
may be entrely different according to whether the ocular mant
festations are wsolated or associated with a climcal syndrome that
has few characteristics of Ankylosing Spondylitis

The first posnbility will bring the patient to the ophthalmologust
who must take 1nto consideration the specific features of the ocular
duisturbance  The superficial sero-Gbrinous manifestations should
lcadlummmakeadxagnosuofmusnfrhmmauctypcandmtry
to find, by questioning and examnation, the revelatary signs of
Ankylosing Spondyliis.  During the persod of onset, this diagnosis
may be difficult. The mflammatory nature of the rins may be

arthrithy, the irth was {ated with f thus
falfilling the plctare of Reiter's syndrome.

‘Ymmud:cmmd&od:a(u)mcdnmelnwh}ch,lnlbcmo(n!p{w
th ph ofa i urethritl,
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attested by the rate of sedimentation which, during the acute phase,
15 usually accelerated  But when a diagnosis cannot be made from
the ocular symptoms, systematic roentgenography of the sacrothac
Joints, especially when the patient 15 young and particularly a young
man, should be carmed out Likewise, the appearance of rheu
matic ritis 1n a person presenting an indefinitely rheumatic chinical
syndrome helps greatly in the diagnoss

When the ocular manifestations supervene during the period of
definitely established discase the diagnoms 1s eamer even when the
ocular signs are not characteristic, because of the articular, spinal,
or penipheral disturbances

PROGNOSIS

The prognosis of irits 1n Ankylosing Spondylitis depends on the
form of evolution

In apite of recurring episodes of superficial inflammation, most of
our patients had only shight impairment of vision, most frequently
a few synechiae deforming the pupil, without marked functional
disturbances  But 1n spite of careful treatment, a small proportion
of our panents suffered a pronounced reduction 1n the functional
capacity of the affected eye, and sometimes complete blindness
one of our patients was afflicted with a generalized and ankylosing
form of the panarthntic type We do not have any personal
records on the pathologic anatomy of irias 1n Ankylosing Spondyl
1t1s.  Some studies of iritis 1n theumatic duiseases have been carried
out but these have not succeeded 1n specifying the type.

ETIOLOGY AND PATHOLOGY

The etiology and pathogenesis of writis i the course of Ankylosng
Spondylitis leaves much room for uncertainty  Most writers who
have dealt with this question have clasafied tn the same category
the s that occurs i rheumatod arthnitis and that which occurs
i Ankylesing Spondylitis 1 On the clinical plane there 18 no doubt
that 1t 1s imposuble to dustinguish the one from the other but con
trary to the opinion that 1s generally accepted we believe that ints

¥ In rheumatic fever in principle Irthy bs never observed.
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1s much mare common 1n Anky losing Spondy hitis than in rtheumatod
arthnus  Recently, wlile reviewing 100 cases of severe rheuma
toud arthritis that had been followed more than five years, we found
only one casc

Since 1t 18 now well established that what 1s ealled chronic
rheumatism 1s a disease of the mesenchymal tissue, and particularly
of the reticulo-endothelial tissue, 1t 1s not strange that the s,
which 15 a mesodermuc formation belonging to this type of tissuc,
should be a reagent for nflainmauons of collagenous tissuc
Ophthalmologsts know that the s reacts to all focal infections
and that the condition of this organ serves crnently to reveal
allergic states ! No vald explanation of the two following facts
has been furmshed the predomnance of intis in Ankylosing
Spondylitis in comparison with theumatoid arthritis, 1nd 1ts evolu
tion by acute episodes which are often repeated At one tme we
had thought that the cervical locahization of Ankyloming Spondylitis
was an clement that favored ocular episodes, but a more careful
study of the facts has not shown any relanonship

TREATMENT

The first question 1s the posubility of preventive treatment for
intis.  Unfortunately, we are obliged to draw a negative con-
cluston  Moreover, even when Ankylosing Spondylhiis 1s well
treated by the general and local methods that have been described
elsewhere, an outburst of ocular inflammation may supervene with-
out anything to make one foresee 1t

In cases of classical acute exacerbations the phymcian s first duty
18 to induce dilatation of the pupil by means of Atropine or Glauco-
san, thus protecting the patient from indian complications caused
by the synechiac When the exacerbation 15 very painful, the
retrobulbar imjection of 209, Alcohol 15 indicated  Dunng the
acute phase and during the ensuing months careful observation by
an ophthalmologust 13 essential 1n order to track and guard as much
as posuble against sequelac

1In1938J Ftrcﬂicrrtmrdnmtwlmﬁntﬂp’d‘hﬂknthcbq{nnlngdnch

course of treatment with Thorlum X, without belng able to
specily the pathologic
mechaniam nnddmob-n-annhnbc\:nconﬁrnm:lbyuhcrwrhm P
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attested by the rate of sedimentation which, during the acute phase,
1s usually accelerated  But when a diagnosis cannot be made from
the ocular symptoms, systematic roentgenography of the sacrothac
Joints, especially when the patient 18 young and particularly a young
man, should be carmed out. Likewise, the appearance of rheu
matic 1ntis in a person presenting an indefinitely rheumanc chinical
syndrome helps greatly mn the diagnoms

When the ocular manifestations supervene during the pertod of
defimitely established disease the diagnosis 15 easier, even when the
ocular signs are not characteristic, because of the articular, spinal,
or peripheral disturbances

PROGNOSIS

The prognoss of mnts 1n Ankyloung Spondylitis depends on the
form of evolution

In spite of recurring episodes of superficial inflammation, most of
our patients had only shight impairment of vimon, most frequently
a few synechiae deforming the pupil without marked functonal
disturbances.  But 1n spite of careful treatment, a small proportion
of our panents suffered a pronounced reduction 1n the functional
capacity of the affected eye, and sometimes complete blindness,
one of our patients was afflicted with a generalized and ankylosing
form of the panarthriic type We do not have any personal
records on the pathologic anatomy of irtis in Ankylosing Spondyl
1. Some studies of intws tn rheumatic discases have been carmed
out, but these have not succeeded 10 specifying the type

ETIOLOGY AND PATHOLOGY

The etnology and pathogeneus of irttis 1n the course of Ankylosing
Spondylitis leaves much room for uncertainty  Meost writers who
have dealt with this question have classfied 1n the same category
the 1r1tis that occurs 1in rheumatoid arthrins and that which occurs
tn Ankylosing Spondylitis.?  On the clinical plane there 18 no doubt
that 1t 15 impossible to disunguish the one from the other, but con
trary to the opinion that 1s generally accepted we believe that intis

! In rheumatlc fever in principle iritis & never observed
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13 much more common 1n Ankylosng Spondylitis than in rheumatoid
arthntis  Recently, while reviewing 100 cases of severe rheuma
tord arthritis that had been followed more than five years, we found
only one case

Since 1t 18 now well established that what 1s called chronic
rheumatism 1s a discase of the mesenchymal tissue, and parucularly
of the reticulo-endothelial uissue, 1t 1s not stringe that the ins,
which 1s a mesodermic formation belonging to this type of tissuc,
should be a reagent for inflammations of collagenous tssuc
Ophthalmologists know that the s reacts to all focal infections
and that the condition of this organ serves cminently to reveal
allermic states ! No valid explanation of the two following facts
has been furnished the predominance of s 1n Ankylosing
Spondylins 1n companison with rheumatoid arthritis, and 1ts evolu
tion by acute episodes which are often repeated At one time we
had thought that the cervical localization of Ankylosing Spondylitis
was an element that favored ocular episodes, but a more careful
study of the facts has not shown any relauonship

TREATMENT

The first question 1s the posbility of prevenuve treatment for
s Unfortunately we are obliged to draw a negatve con
clusion  Moreover, even when Ankylosing Spondylitis 1s well
treated by the general and local methods that have been descnibed
elsewhere, an outburst of ocular inflammation may supervene with-
out anything to make one foresee 1t.

In cases of clasucal acute exacerbations the physician s first duty
11 to induce dilatation of the pupil by means of Atropine or Glauco-
san, thus protecting the patient from indran complications caused
by the synechiae. When the exacerbation 1s very panful, the
retrobulbar imyection of 209, Alcohol 13 indicated  During the
acute phase and dunng the ensuing months, careful observation by
an ophthalmologst 15 essential 1n order ta track and guard as much
as posuble against sequelae

1in19387J Fon:rdcrrt-poncdlmewnhﬁamup.o(hld-ntth:hqhmlngnfnch
mdtrnhnmtwilhmium‘(.ﬂmtbdnglblemrpcdfyﬂmpnhﬂogit
mechankm  and thh observatlon has been confirmed by other writers.
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Are there any drugs that are capable of radically modifying the
progress of an acute attack?

Before replying to this question, 1t should be recalled that
formerly, when rheumantc discases were not well known, most
mtdes, the nature of which was not obvious, were regarded as
syphulitic and were treated with cyanide of mercury intravenoualy
Happily this practice tends to disappear (Franceschetti recently told
us that, 1n the ophthalmologic clinic of Geneva, he had not seen
a case of syphilittic 1nts during the past ten years)

Since the attacks of inttis behaved climcally Lke an acute ex
plosion of allergic type, 1t was but logical to treat them with shock
medication  Intr yections of a heterog proten had given
us satsfactory results

Franceschett and Brocher have used Atophanyl!® mntramuscularly
or intravenously  The injections are given with a dose of 10 c ¢ of
a 109, solution, which are repeated as long as the acute period
continues  Thus has given us favorable results

At the present ume Franceschettt and hus collaborators prefer
Irgapyrine (a solution of Amdopyrin in Phenylbutazone) to
Atophanyl which 1s not always well tolerated We cmploy
Butazoldne (Phenylbutazone) i daily intramuscular mjections of
5 cc for eight or 10 days

The introduction of Cortisone has added a new drug for the
treatment of acute attacks of rheumatic type (Woods, 270)  The
best results can be obtained at small expense by wstlling into the
conjunctrval sac a standard aqueous suspension of Cortisone acetate
The msullation 1s repeated four six, or even 10 times 1n 24 hours,
according to circumstances.  Subconjunctival mnjection also may
be employed  The local applications are repeated as long as the
inflammation continues. For several days after the inflamma
tion has subsided the treatment should be pursued by the daly
application of Cortisone omntment tn order to prevent recurrences
which often occur when the treatment 1s stopped too soon  The
use of Cortsone should not lead one to neglect the smultaneous
employment of mydnatics When, during the acute phase,
Cortisone 13 admunistered intramuscularly or orally 1t does not have
a constant action on the irtis This s also true of AC.T H

t Injectable Cincophen.




Laboratory Examinations

Smcc Ankylosing Spondyliis belongs to the group of rheumatc
inflammations, 1ts diagnosis and treatment profit from the labora
tory methods employed for rheumatoid arthntis,

Laboratory examinations may be classified into three groups

Important diagnostic tests

Tests that mdicate the activity of the discase and reveal the activ
ity of the inflammatory process

Other brologic and hormonal tests

IMPORTANT DIAGNOSTIC TESTS

SHeep CELL AGGLUTINATION TEST

The scrum of certain patients who are affected by rheumatoid
arthrnios has the property of agglutinating a larger proportion of
erythrocytes 1n sheep that have been senmtized by a heterogeneous
antibody than the normal erythrocytes The ant: sheep serum
employed 15 obtained from rabbits that have recaived repeated 1n
jections of sheep erythrocytes

Thas test has given pomtive resulis 1n from 40%, to 609, of cases
of severe rheumatoid arthnins (Waaler, Rose, and Ragan, Wager
Ball F Jacqueline and A Eyquem)

With modified technics the percentage of positive cases 1s sull
higher N Svartz and Schlosmann, by absorbing anti Forsman
heterophilic agglutinin, found 909, of positive cases out of 472 cases
of rheumatoid arthritis With this techmie Van Loghem Langens
found a simiar percentage  Foz replaced the sheep erythrocytes
with Group O human erythrocytes, this makes the test smpler be
cause 1t 1s not necessary to absorb the heterophilic agglutinins
With this technic he obtams the same percentage of positive cases
as N Svartz
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Thus test 1s practcally negative 1n Ankylosing Spondylitss  three cases
out of 203 serums studied by Ball (223) It 15 negative tn most cases
of acute rheumnatic fever and prorians  However, 1t 18 positive 1n
certain cases of Jupus erythematosus and scleroderma

STREPTOCOCTIC AGGLUTINATION

Cecil, Nichols and Stainsby (226) were the first to show the
agglutination of hemolytic streptococe: by serum from patients
who were affected with theumatoid arthritis, and since then many
papers have been published Boots, Lipman Coss and Ragan
(225) found 50%, of positive cases in rheumatoid arthritis, and 2%,
1n cases of Ankylosing Spondyhtis, but not one positive case
in acute rheumatic fever Likewise i cases of rheumnatod
arthntis the serum can, 11 a high percentage of cases, agglutinate
suspensions of dead hemolytic streptococcus A (Kalbak [248])
this has not been confirmed 1n the serum of patients afficted with

Ankylosing Spondylitis

ANTI-STREPTOLYSINS

The antibodies usually sought for Group A hemolytic strepto-
coccus are ant: streptolysin O, anti fibrolysin, and streptococcic
anti hyaluromdase  These tests are positive m a high percentage
of cases of acute rheumatic fever while they are negative in
Ankylosing Spondylitis and rheumatoid arthnts,

The different serologic tests are negative in cases of Ankylosng
Spondyhus, while they are positrive 1n a large percentage of cases
of rheumatoid arthris and of acute rheumatuc fever This
pownt 1s important, not only from a diagnostic standpomt, but also
from the standpomnt of classification

Other
Rhewnais Rbcxmatud Anivesing Jant
Serolsgre Tests Fever Arthntss Speadshites  Dusescs
Agglutination Test on sezntizred
sheep erythrocytes o + o [
Streptococcic Agglutination + + 0 o
Streptococeic Antibodies + 1] [1] 0

Servlogic tests in rheumatic diseases.  The plus mark indicates a pasitive result in
a high percentage of cascs.
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ROUTINE EXAMINATIONS

RATE oF SconExtaTion or ThE ErvTiirocytes (CSR)

\We employ Westergren’s method which can be used by any prac-
utuoner

With a syringe of 2 cc capaaty and containing 04 cc of a
3 89, solution of sodum aitrate, 16 cc of blood are withdrawn
from a vein, this blood 1s placed 1n a tube and carefully shaken,
thus blood 1s then aspirated 1nto a Westergren pipette (this pipette s
a tube with an internal caliber from 2 to 25 mm and a length of
30 cm), as indicated by numbered graduations on the tube,
the pipette 1s then placed vertically in a tube holder  The rate of
sedimentation ts read by noting, 1n rmilhmeters, the height of the
clear column of supernatant plasma after one hour, two hours, and
24 hours. We consnder as normal figures all those which after one
hour, are below 10 mm

Regardless of the stage of the disease, we have found an increased
rate of sedimentation 1n about three fourths of the cases Rather
frequently this increase 13 moderate, and on the average the figures
are lower than those obtained 1n rheumatoid arthritis

Out of 15 cases 1n which the disease had progressed less than one
year 26% had a normal rate of sedimentation

Out of 100 cases in which the discase had progressed more than
one year the sedimentation rate was

Normal in 2% cases
between 11 and 30 mm. 47 cmven
between 31 and 50 mm. 19 cases
between 51 and 70 mm. 8 casca
between 71 and 90 mm. 3 cans

Out of 40 cases 1n which the discase had progressed more than 20
years 309, showed a normal rate of sedimentation

The widespread notion that the rate of sedimentation at the
begmnming of Ankylosing Spondylitis 1s always abnormally high
docs not correspond to the truth  In our experience, the rate of,
sedimentation during the first year of the disease 1 normal 1n nca.rly“
one-fourth of the cases. Later 1t may increase.  Chrisan (36) ob-
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Thus test 1s practically negalive tn Ankylosing Spondylitss three cases
out of 203 serums studied by Ball (223) It 1s negative in most cases
of acute theumatic fever and psonasis  However, 1t 1s ponitive 1n
certain cases of lupus erythematosus and scleroderma.

STREPTOCOCCIC AGOLUTINATION

Cecil, Nichols and Stainsby (226) were the first to show the
agglutination of hemolytic streptococat by senum from patients
who were affected with rheumatoid arthritis, and since then many
papers have been published Boots, Lipman Coss and Ragan
(225) found 50%, of posiive cases in theumatord arthnitis, and 2%
in cases of Ankylosing Spondyhis, but not one positive case
i acute rheumatic fever Likewise wn cases of rheumatoid
arthnus the serum can, 10 a high percentage of cases, agglutinate
suspenstons of dead hemolytic streptococcus A (Kalbak [248])
this has not been confirmed 1n the serum of patients afflicted with
Ankylouing Spondylitis

ANTI-STREPTOLYSINS

The antibodies usually sought for Group A hemolytic strepto-
coccus are anti-streptolysin O, anu fibrolysin, and streptococcic
ant hyaluromidase  These tests are posiive 1n a high percentage
of cases of acute rheumatc fever, while they are negative in
Ankylosing Spondylins and rheumatoid arthntis

The different serologic tests are negative in cases of Ankylosung
Spondyhts, while they are posiive 1n a large percentage of cases
of rheumatod arthritis and of acute rheumatic fever This
point 13 tmportant, not only from a diagnostic standpoint, but also
from the standpoint of classification

Othrr
Rhoxmatc  Rhexwmatod Ankvlesing Just
Seralegu Tats Fever Arthnais Spondplns Drssases
Agglatination Test on sensitired
sheep erythrocytes 1) + 0 o
Streptococcle Agglutination + + 0 [
Streptocoecic Antfbodles + 0 0 0

Serulogic tests in rheumatre dwcases.  The plus mark Indicates a positive result in
a high percentage of cases,
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ROUTINE EXAMINATIONS

RATE OF SEDIMENTATION oF Tt Eryrmirocvytrs (DS R)

We employ Westergren’s method which can be used by any prac
fnoner

With a syringe of 2 cc capacity and contaiming 04 cc of a
389, solution of sodium citrate, 16 cc of blood are withdrawn
from a vemn, this blood 1s placed 1n a tube and carcfully shaken,
this blood 13 then aspirated 1nto a Westergren pipette (this pipette 1s
a tube with an nternal caliber from 2 to 2.5 mm and a length of
30 cm), as indicated by numbcred graduations on the tube
the pipette 1s then placed vertically 1n a tube holder  The rate of
sedimentation 1s read by noting, in mulhimeters, the height of the
clear column of supernatant plasma after one hour, two hours, and
24 hours. We consider as normal figures all those which, after one
hour, are below 10 mm

Regardless of the stage of the disease, we have found an increased
rate of sedimentation 1n about three-fourths of the cases. Rather
frequently this increase 15 moderate, and on the average the figures
are lower than those obtained in rheurnatoid arthritis

Out of 15 cases 1n which the disease had progressed less than one
year 267 had a normal rate of sedimentation

Out of 100 cases in which the discase had progressed more than
one year the sedimentation rate was

Normal in 23 cases
between 11 and 30 mm. 47 ;s
between 31 and 50 mm. 15 cmes
between 51 and 70 mm. 8 cases
between 71 and 90 mm. 3 cass

Out of 40 cases n which the duscase had progressed more than 20
years 309, showed a normal rate of tedimentation

The widespread nouon that the rate of sedimentation at the
beginning of Ankylosing Spondyhtis 15 always abnormally high
docs not correspond to the truth  In our expenience, the rate of|
sedimentation during the first year of the duease 13 normal 1n ncarly“
one-fourth of the cases  Later 1t may increase.  Christin (36) ob-
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served six cases i which, during the first year of the disease the
sedimentation rate was normal subsequently, 1n sprte of chnical
ymprovement, some of these cases showed an increased rate of sedi
mentation

On the other hand, our examinations have not confirmed the
equally widespread notion that the sedimentation rate returns to
normal after the discase has progressed for many years, according to
our records, the proportion of normal and increased rates of sedi
mentation after many years 13 approximately the same as that found
durnng the course of the disease.

Duning the exacerbations, the rate of sedimentation increases, but
during the rermussions 1t tends to return to the earlier level

Nevertheless, cases are encountered 1n which, 1n spite of improve
ment from treatment, the rate of sedimentation remains abnormally
high. In other cases in which, for a long tme, the disease has be
come stabilized a shight increase 1n sedimentation rate between 10
and 20 mm at the first hour has permsted our experience has
shown that these rates of sedumentanon, especially when they
remamn constant, do not indicate continued treatment when they
are accompanied by a complete and prolonged disappearance of
climical mgns.  But with these reservations, the sedimentation rate
remains the most useful laboratory test by which to follow a given
case

THE Broob PROTEINS

Usually the proportion of total proteins 1s but sightly changed
(260) when a change occurs, 1t is an increase  The albumins
diminish, while the a, especially the a 2, and the v globulins 1n
crease (260 232) Fibrnin often increases (244) These changes
cannot be distinguished qualitatively from those of rheumatoid
arthnus, but generally they arc less marked than in the latter
disease. These changes are also found 1n cases with signs of clinical
progression (232), when they may be observed while the sedimenta
tion rate remains unchanged (244)

Different tests of serum labihty Weltinan test, gelification with
Formol, Cadmium test these often yreld ponitive results and corre
spond to a change 1n the globulins (155 101, 244)
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Tuw Bioop Count

The number of ery throcy tes 18 usually normal, but aslight ancmin
may be present 1n 309, of the cases, this anemin seems to be less
pronounced than that which occurs in rheumatoid arthrts (155)

The number of lcucocytes does not change, apparently leuco-
cytosis does not occur during the netive periods of the discise
But the differential count may show 1n incrense in the number of
lymphocytes at the expense of the polymorphonuclear cells (155)

The sigmificance of blood cytology docs not rest on the modificr
tions that may occur in Anhylosing Spondyhtis, but on the 1m
portance of knowing the condition of the blood cells before and
dunng treatment with rountgen rays, radioactive agents, or gold
salts, which may act on the hematopotetic organs

OTHER BIOLOGIC AND HORMONAL TESTS

Tue 17 URINARY KCTOSTEROIDS

Davison, Kocts, and huzell (50, 231) found that 839 of men who
were afflicted with Ankylosing Spondylitis showed an urinary con
tent of 17 ketosteroids to the upper limit of normal, or higher  For
this group the average was 26 6 mg daily—the ages of the patients
varied between 18 and 53 years  The low or normal content of
other cases may be explained by the clinical condition of the
pauents and their capacity to respond to stress  “A patient with
very severe Ankylosing Spondylitis loses his capacity to respond, and
hus level of excretion 15 low  In cases with benign symptoms the
stress 1s moderate and the level of the 17 ketosteroids is normal

When the discasc has ceased to progress the level of the 17 keto-
steroids returns to normal  (231)

Of seven men who were affected by rheumatoid arthntls the ex
cretion of 17 ketosterowds had nsen 1n five (the figure ranging between
298 and 32.2 mg ) but these were young patients who had been i1l
only a short time and who, moreover were 1n 2 phate of clinical
tmprovement

In seven female cases of Anlylonng Spandylius (women aged be
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tween 16 and 40 years) the average excreton was within normal
hmits, while 1n women who had long suffered from rheumatod
arthritis the average excretion was always low or at the lower lmut
of normal.

When these results are compared with those of other wrnters,
disunct differences are evident.  These may be due partly to the
technics employed and partly to spontaneous variations  In order
to chiminate this last cause of error 1t would be necessary to carry
out tests over 2 mummal period of one week. At the present time
1t would be dafficult to draw any defimte conclusions

INorcANIC BopIes OF THE Prassta CALciust AND PHOSPHORUS

Influenced by the theory of the parathyroid ongin of Anky
lostng Spondylits, we had formerly ordered many analyses of
blood calcium and phosphorus, but these had always given normal
results

THE ALRALINE PHOSPHATASES

These were studied by Buckley 1n 1935 (32) Frangon and Pellas
(87) the acid phosphatases were studied m 1945 by Race (161),
and 1n 1948 by Desmarais (52) These analyses do not permut one
to draw any conclusions

On these meager data which, since then have not been con
firmed even by their authors, a theory of the pathogeness of the
diteasc had been advanced (18)

Uric Aap v THE Broob
Its level was invesugated 1n a certain number of cases 1t was
pracucally always normal

Basar MeTABOLISM

In all the cases in which this metabolism was determined 1t always
proved to be within normal limts
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Tur Crrepro-Seivat. I Luip

Lumbar punctures have not been done 1in our patients  Ludwig,
Short and Bauer (141) made lumbar punctures in 101 cases of
nflammatory rheumatism, 1n 59 cases of theumatoid arthrtis, and
in 42 cascs of Ankylosing Spondyhtis The only modifications
observed were an increasc 1n the protein content of the cerebro-
spinal fliid, this varied between 45 and 121 mg per liter 1n 28 69,
of the cases of Ankylosing Spondylitis, while it proved to be ab-
normally lugh 1n only 6% or 8%, of the cascs of rheumatoid arthnitis
These results have been confirmed by more recent studies (21),
which prove that an abnormally lugh protein content was present
in the cerebro-spinal fluid of 42%, of the patients who were afflicted
with Ankylosing Spondyhtis.

Txe SynoviaL FrLuips

Sce Differential Diagnosis (p 227) and Analysis of Symptoms
(P 140



Modes of Onset

Early dragnous of the discase defintely 1ncreases the therapeutic
posubiliies, because defecuve postures and spinal and peripheral
ankyloses, which are the causes of disability, have not vet become
established  hence the tmportance of a study of the first symptoms,

The phase of anset 1x that duning which there 35 not vet any defimie and
permanent lumitatton n the mobility of ths spane (General Considerations,
p 12) Itis dunng thus phase that the roentgenographic changes
1 the sacrothiac joints make thewr appearance

Time of Onset of the Disease  Different wniters do not agree
in defining the symptoms that constitute the beginnng of the
discase  Most of them regard as the onset of the dusease the first
spinal manifestations, because they fail to recogmze mvolvement
of penpheral joints that may have preceded them or because they
consider these as too vague or lacking in objective character

The study of early pempheral involvement, which we have
made (78) has permutted us to describe their features and to nssert
that they have objective characters and phus belong to the picture of
the disease  Therefore, we hare regarded as the onset of the desease the
appearance of the first arucalar symptoms wherever they may be situated and
whether spinal or penpheral

What has struck us most vividly has been the diversity of the snitial
symptoms  which gives to the onset of the disease a disconcerhng
polymorphism  Thus, for example a climical symptom such as a
monoradicular sciatca, a lumbago an ints, hydrarthross of the
knee or an arthrts of the hsp may by wself and for a rather Jong
tme constitute the enure chinical picture at the beginning of the
disease

Fadure to recognize this penod, which antedates chmeal involve
ment of the spine, explains why these patients are alowed to drag
along for sx or seven vears, or even longer without anv definite
diagnosis and with 1nappropriate treatment

168



MODES O] ONSET 169

Duning this long early peniod different symploms may succeed one an
other or may combine to punt the most dis erse pictures  Tor example,
pain 1n the postertor part of the thigh and muiy, sc1tica and
arthnus of the knee

Mast frequently the svmptoms progress in spurts, somelimes
wnterrupted by very long remissions A study of the cases which we
have followed for a long time permuts us to state that these different
spurts are really thosc of onc 1nd the same discase

The phasc of onsct may conlinue for many years  Some 1dea of this
long duration may be furnished by the fact that, in cases in which
the onset was featured by peripheral or radiating pain, lumbar 1n
volvement made 1ts appcarince between mx months and 30 years
after the onset of the first symptoms (on the average, from six to
seven years)

DESCRIPTION OF THE FIRST SYMPTOMS OF THE
DISEASE

The first symptoms Have been classfied for study into three
groups according to their topographic situation

Spinal involvement

Radiating pain

Penpheral 1involvement

and also according to the number of parts involved

OnseT BY INVOLVEMENT OF A SmcLE GROUP oF JoiNTs

In two-thirds of the cases (131 cases out of the 200 cases in our
statistics) the disease begins wnth sympioms belonging to one of the three
groups premously indicated  For a certan period these “asolated”
symptoms may constitute. the entire chnical picture

Mones oF Oxaxr IN ANKYLOIING SrONDYLITD

(statsstacs based en 200 cases)
\V}d:rym.ptuujbcknﬁ.ngtumlyoneufﬂ\eﬂhw{ngm 131 cases.
Spinal symptom 82 cases
Radiating pain g1
Peripheral involyement 42 casey

With more complex dinkeal pletures 69 cases.
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During ths long erly period different ssmptoms may succeed one an
ther of may combune ta punt the most diverse pictures Ior cxample,
yaim 1 the posterior part of the thigh and mus, sctatict 1nd
irthnts of the knee

\Most frequently the symiptoms progress in spurts, somelimes
nierrupted by very long rerussions A study of the cases which we
have followed for 1 long tunc permuts us to state that these different
spurts e really those of one and the <ame disese

The phasc of onsct may continie for many years  Some idea of this
ong duration may be furmshed by the fact that, 1n eases in which
the onsct w1s featured by peripherl or radiavng pain, lumbar 1in
volvernent made 1ty appearince between six months nd 30 years
after the onsct of the first symptoms (on the average, from six to
seven Years)

DESCRIPTION OF THE FIRST SYMPTOMS OF THE
DISEASE

The first symptoms Have been claswfied for study mnto three
groups accordng to their topographic situation

Spinal involvement

Radiating pain

Peripheral involvement

and also according to the number of parts iy olved

ONSET BY INVOLVEMENT 0! A SINGLE GROUP OF JOINTS

In two-thirds of the cases (131 cases out of the 200 cases 1n our
statistics) the disease begins wath symptoms belonging 1o one of the three
groups premously indicated  For a certamn period these “isolated *
symptoms may consutute the entire chmical picture

Mopis oF ONET v ARKYLOTING SrowDYLITIS

(stetrstscs based en 200 cases)

With symptoms belonging to only one of the following groups 131 cases.
Spinal symptoms 82 cases
Radiating pain 7 cxsen
Peripheral involvement 42 casey
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“ﬂrdm{alpttmlndndnqmp&mbdmﬁngwdlﬁmmhmﬁ:
pinal symptam and rediating pain  spinaf symptoms and peripheral involvement
Involvement of peripheral woints and radiating patn,

Onasct with Isolated Spunal Involverent

By some writerx, even at the present time, spinal mvolvement
regarded as representing the onset of the disease and, because of
this, 1t should be constant  But we have considered it as the “first
symptom” of the duease only when 1t had not been preceded by
any symptom of peripheral involvement

‘We have obseroed 1t in nearly half of the caser (419 of our cases had
4n onsct charactenized only by 1solated mgns of spinal involvement)
Most frequently the symptoms are confined to a single segment of ihe spine
sacrothac, lumbar, dorsal, or sometimes cervical, and sometimes
two segments are affected, they are rarely diffuse.

Onset with Sacroilae Pamn  In 179 of the casey thus sacroiliac
syndrome {(Analyns of Symptoms, p 85), by iself represeated the
entire chimeal picture at the beginning of the disease  The fact
that this involvement 15 difficult to recognize from the case hustory
leads us to think that these figures are below the reahty and that
sacroihac mvolvement will be found more often when 1t becornes
better known and when more patents are observed dunng the
early phase of the disease

Exavprr oF THE ONmeT oF ARKYLOMMO SPONDYLITIS WITH AN
Y30LATED SAcRO-ILiac Sywprosze. Suter G aged 35 yean.
Mnzy 21 1941 Six months before, pam in the buttock and i the posterrsr
part of the nght thigh, extending a3 far ax the popliteal fold. The onset
way insidious At the beguoning she muffered more when wallang or
in bed than when standing Four months before, reht nded hmp
Since then, she has been 1n bed half the time, without fever but with
loss of appetite

Op examunghon, she was thin, pale, and slender  Standing
“hppy” attitude toward the right tkde  The spaoe was supple  In
the recumbent pontion, a ot of sharp paan over the right sacroifioc pnnt
wasnoted a pain elicited by hyperextennon of the sacrotlac joint, and
the night hup was free.  The sedi {on rate was 12 mill
A chinical diagnoss of nght sacroviac syndrome was made, without
speaifying its origin Roentgenograms of the sacrolliac joints show
ing, on both sdes, 1li-defined coatours and partial duappearance of




MODLS OT ONST'T 17

the arncular spaces permitted us to make the diagnoms of Ankyloning
Spondyhitis 1n the phase of onsct

Erolution —Patient scen 11 months later  extension of pain to the
dorsal spine but improvement of the sacroiliac pain  On examina
non, pamnful powts over S-{ and D §  permstence of the painful point
over the nght sacrothac,

Scptember 7, 1942, that i, four months later after two courscs of
treatment with Radon,! abatement of the pain, resumption of activity,
and the hmp disappeared

Dunng the ennwing years, the Anky lonng Spondylitis progressed 1n
bouts wath an increased sedunentation rate.

When the patient was last scen, October 13, 1949, she presented a
diffuse involvement of the entire spine  But definite stiffness was
present only in the lumbar scgment  a shight kyphosis beginning at
D-8 wasnoted  She suffers little, her acuvity is normal, and the rate
of scdimentation 18 leas than 10 mullimeters.

In brief thus 13 an Ankylosing Spondyhus that had started with.a
nght sacroiliac syndrome with extension to the spine the followang
year The disease has progressed in shght bursts, and at the present
nme the patient s condition 11 stationary

Digrussion The chnueal sacroiliae syndrome, chmecally unilateral
with limping cowciding with a roentgenographic image showing
laterat scrotiac changes, made the diagnons posnble  Extennon
to the spme, after the discass had progremed onc year, and the
successive epsodes have confirmed the diagnoss.

Exanpre or ONET wiTH PAIN REFERRED TO THE BuTTOOK AND
To T™HE PosTERIOR PART OF THE THIGH Mr B , aged 26 vears
September 1, 1949 At the age of 17 years, violent pain in the nght
buttock and in the posterior part of the mght thigh, more severe
when the patent was lying down  This pawn lasted three months
Then from time to time pain developed 1n the postenor part of the
Ieft thigh, and then agam In the nght thigh, and the pain continued
to shift from one nde to the other  One year later, lumbar pain
1 the form of pawful stuffness on awakening 1n the mornmg Prog
rens in short spurts, rocntgenography duclosed bulateral lemons in
the sacrouliac jonts (stege I} which permitted us to make the diag
nons of Ankylosing Spondylins.

Lumbar Onset. This 1s the mode of onset that 1t conudered
clasucal but, as an 1solated Symptom, 1t 18 muck less common than it
 Radium emanation.
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have observed this kund of pain as the first uofated symptom of the
disease  usually 1t 1s amociated with lumbago

ExAMpLE OF MONORADICULAR S@ATIOA AT L-5 AT TE Beom
NING Or ANKYLOMNG Seowpvirma, Mr Ve aged 25
years  July, 1948 At the age of 23 years, alternaung nght and left
scanca lastng one year  ‘Then, alter 2 mx monthe’ renundon,
recurrence of scuatica with the same features as before, but accom-
panied by lumbar pain and stffness, which graduatly Increassd

On exammation, the sciatic features were as follows  spontancous
pamn occurring m short bouts two or three times a day, particularly
atnight walking caused the pain to duminlsh, but it was accentunted
by cough and sneenng  The distribunon of the pain was definie
buttock, calf of the leg domsum of the foot, and great toe (15) D
tinct band of hypoesthena, with the same distribution 23 the pain.

Ths parn of rodicular origin should be distingurshed from pam refered
to the posterior part of the thigh  The latter 11 frequent and should lead
one to think of sacrobiac involvement which, for uy, 18 the cause of
1t (example, onsct p 85 and 170)

Thoracc or Abdomunal Girdle Pain  Although thoracic ot
abdominal girdle pain occurs frequently n the course of the discase,
1t rarely occurs at the beginning and 1n only two cases was it the
oaly symptom of oaset.  In practice, the determmation of the origmn
of mtercostal pamn will be helped by analyss of the asocated
symptoms

Pain Raduting to the Upper Extremities This pan 1s rare
and nearly always 1t occurs late in the course of the disease.  Never
theless, we believe we should mention one case in which Ankyloung
Spondy hitis seemed to have started wath a cervicobrachial neuralgia.

ExAMPLE OF Axxviomno Spovoyurms Winchr Szxuagp  TO
Have Startep Cunicariy wiTH a CERVICORRACHIAL NEURAL
cia Mr § aged 50 vears. July 6 1949 At the age of
48 years, night ccrvicobrachial newralgsa n the dosmbution of C-8
cervical region shoulder outer aspect of the arm aad forearm and
fourth finger The pain disappeared after ¢ight sesmons of roentgen
treatment to the neck. At the age of 49 year, recurtence of cervico-
brachial neuralgia whech, this time, was not improved Iy roengen
treatment A plaster cant to support the head and neck, and to
maintan ity postion relieved the patient A manth later, when the
cast was rexnoved, the nock remaed siiff
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At the present tme the patient has some pain 1n the cervical region
and 1n the territory of C-8 but the pan is much e revere On
examination, the head 1s inclined shghtly forward and toward the
left nde  Cenrvical mobulity 1s greatly reduced, extension 4 cm,!
flewion 2 em  nght rotawon  10° left rotaton  10°  right
lateral inchination  nonc  left inclination  5°  pawn ponts  C-5
and C-6 Bendes the foregoing, we found lumbar stifflness and paln
pounts over the spious processes of D 10 and D 11, and a distinet
reduction 1n respiratory cxpansion (2.5 em)  The rate of sedi
mentaton iy 14 mm at the first hour  Roentgenograms show a
fant beginning of syndesmophytes at the level of C-4 and C-5,
typical syndesmophytes between D 11 and D 12 and between D-12
and L-1 The sacroliac jonts do not present any wisible leslons
In spite of the absence of roentgenographic involvement of the
sacroiacs m the standard films, we have made a diagnoss of
Ankylonng Spondylitis for the following reasons  cervical stiffness
much more pronounced than that observed 1n osteoarthnts, lumbar
stiffness, limtation of respiratory expansion, increate 1n rate of sedi
mentation, and typical syndermophytes n dorsolumbar region

Onsct with Peripheral Involvement
It 18 interesting to read over Pierre Mane’s first case (143)

Cate 1 Harr Louis, aged 31 years, fruit and vegetable
merchant, admitted to Bictre Hospital February 24, 1896, had been
well until the age of 12 years  at thus moment, for the first time, the
pantent suffered from pain in the knees, and the pain slowly progreased.
This attack never required him to rest in bed, and the jomnts were
neither swollen nor red  the pauent did not feel any crepitatian, but
he had a semation of violent cramps until the age of 18 years, the
symptoms did not progress further the patient was like everyone
clse, and he did not present any deformuty  without any difficulty
he could cultvate his land

At the age of 18 yrart, there supervened a stightly pamnful and
moderate swelling of the left knee and at the same tune a very vialent,
lancinatng pawn n the left ktp developed  For a few days the patient
walked with difficulty, with sticks, and he could make little use of his
left leg  for four months, after the return of the painful eplsodes in
the feft leg our man was condemned to relatve rest, but he did not
have any fever the lancinatng pain remamed the only symptom
! Datance from chin to manubeium.
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‘At thu moment, the tro0 knres but especially the left knee, seem to
have been the seat of a slight (ffunon Thesc incidents perusted until
August, 1883

‘In December 1883 because of a severe coccygeal pamn which
forced hum to lie on hus belly untl August, 1884 the patent could no
longer remain etther 10 a mttng or standing ponnon During this
tume, the pamn m the left leg permsted, but it was less severe than
before  because of hus prolongedaimmobilization, and after the nght
hip had become progresuvely affected 1t became ankylosed since
the month of Septernber 1883  On August 5 1884 the coccygeal
pawn having duminished, the patient began to get up  then 2 penod
of abatement supervened unal December, 1885

For some time the panent was able to get along without too much
difficulty and without much pamn  But after an interval of one year
in December 1886, the vertebral column underwent progresmve
stuffening lost 1t suppleness, and finally became ankylosed  at this
moment, also thc movements of mastcaton became very panful
(muscular pain?) In December 1886 therefore, the knee jounts
were also mtact, but the two hips and the spmal column were ankyl
ased.  The cervical region was the last to be affected.

Sull, while Pierre Mane described the principal features of the
disease, he remembered only the spinal and radicular invalvement
and thought that the phenomena which he had observed in the
penipheral joints were only algias without objective migns, which
contradicted his remarkable case  This notion that the peripheral
lesions at the outset consisted only of vague algias perssted for
many years, and the exmstence of a peripheral phase, although quite
characteristic and sometimes preceding vertebral involvement, was
not recognized

In 1936 Campbell Golding (35), from s observation of a senes
of 127 cases, affirmed the existence of an onset with mvolvement of
peripheral joints before the appearance of spinal symptoms, and
he showed that this mode of onsct 18 even more frequent than onsct
with spinal mvolvement.  For him this penipheral involvemeng con
asts etther of vague symptoms of fibrositc  type, of polyarucular
episodes smular to those of acute rheumatc fever, or of mvolve
ment of one or of a few joints, with objective symptoms of arthrins.

In 1942, Gibert Scott (192) nsisted on the existence of a pre
spondyhitic phase,in which the diagnosis can be made only by the
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roentgenographic changes in the sacroilac joints, and he also 1n
sisted on the importance of treatment during this phase

At the present time different writers do not agree on the im
portance and sigmficance of these peripheral symptoms of the dis-
case  Qute recently Boland (22) wrote *‘In approwmately one
out of 10 patients a hustory of migratory peripheral joint muscle
complaints, with or without stiffness, may be elicited Such com
plamnts usually are not impresuve They often have character-
wstrcs which suggest an intramuscular and periarticular “fibrositis’
and more correctly should be conmdered as a manfestation
secondary to theumatod arthnus of the spine . With the exception
of those patients having a preceding rheumatoid arthrits involving
peripheral joints, the first definite rheumatic complants are almost
always located 1n the back.”

Our studics on the symptoms of onset of the discase (78) permit
us to affirm the existence and 1mportance of peripheral nvolvement during the
phase of onset  In 219, of our cases involvement of penpheral joints
preceded all spinal symptoms or radiating pain ~ In these patients
the tume that ¢lapsed between the onset of peripheral involvement
and that of spmal involvement vaned between six months and 21
years (average, 7 years) We feel completely justified 1n asserting,
therefore, that there 1s a chinical peripheral phase of the disease,
the duration of which varies and which may sometimes continue
for many years

The figures which we have aited are probably less than they
should be, because, since we have questioned patients more closely
1o preparing our more recent records, we have ehicited this periph
eral onset much more frequently than before 1t 1s posmble that

more than a third of the cases begin with peripheral chnical mam
festations

These may consnist of

Transient episodes of polyarticular arthritis,

A polyarticular syndrome analogous to rheumatosd arthritis
(thas 1s exceptional)

Arthnitis of a few joints, or even of a aingle jont.

An unilateral or bilateral inflammation of the Achilles tendon

Algas,

Ints
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Onset with a Tranment Polyarticular Outburst. Five per
cent of our cases (10 cases out of 200) had begun 1n this manner

From a practical pornt of mew, thus resolving polyarticular 1nvolve
ment appears only at the beginning of the disease, and 1t often
precedes the spinal symptoms

These episodes last a few months (from 2 to 6 months) but m
certan cases involvement of one or several penpheral joints may
persst for a longer tme

These outbursts of penpheral joint 1nvolvement may be repeated
at widely scparated intervals before the spinal volvement de
velops

Therapeutic medication dummushes the duration of these bouts.
Gold salts arc indicated, and often from the very first injections
chmical improvement occurs  In these cases Sodium Salicylate 1
not as effective as 1t 1s generally known to be 1n acute rtheumaue
fever but it may be used as an analgesic

Three of our cases of Ankylosing Spondylins had begun with
polyarticular attacks identical to those of acute rheurmatic fever, and
associated with cardiac signs  One of the cases even presented a
chorea (Interpretanion of these associations, p 286)

Onset with Polyarticalar Syndrome (Chromic from the
Beginning) Peripheral symmetrical, acromelic and permstent
polyarticular involvement, smilar to that of rheumatoid arthntia,
1s rarely discovered 1n the phase of obvious diagnoms, and still more
rarely i the phase of onset persistent involvement of the phalan-
geal and metacarpo-phalangeal joints as a ugn of onset of the dis
ease 13 exceptional

Onset with Involvement of One Jownt or of Few Jomts In
this group we have gathered the cases 1n which five or less jounts
were affected The scparation between this group and the pre
vious ones 18 rather arbitrary It should be noted that the dutr:
bution of 1nvolvement 1s sporadic and not symmetrical and that
these oligo-arthriides or monarticular arthrindes are often chronic.

In 149 of our cases we have found them as the first symptom and
as the entire chinical precture of the discase.

ExaurLe or PrrrpHERAL, OLgo-ARTIOULAR, OneT  Mr
Ga aged 38 ycars. Butcher  July 19 1949 At the age of
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20 years, punful pvelhing of the knees that confined him to bed for a
month

At the age of 25 years, recurrence, but with lesa severe paln and
swelling

At the age of 31 yrars, swelling and pain w the left ankle, then in
the knees, and the pain continued for four years

At the age of 35 years, lumbar pam, followed by rapid extension
to the entire spine

Now, the patient having reached the age of 35 years, advanced
Anlkylosing Spondylitls, with typical involvement of the spinc and
pernstent involvement of the knees, with loss of extension of the Ieft
ankle both hips, and both elbows

Although these arthntdes may allect scveral jonts from the
beginning, the articular inflammation may often begin 1n a single
jomnt, producing a pucture of monarticular arthritrs for many months, or
even for years. Later other joints become involved, and we are
then 1n the presence of an oligo-arthritis  In other cases the picture
may be ohgo-articular from the start, but since the involved joints,
save one are affected by a resolving inflammation, a monarticular
picture may thus be obtained  Finally, we have observed 1n some
cases the alternating involvemnent of two symmetrical joints, pro~
ducing what might be called succesmive monarticular prctures

Thus, considering these different modes of evolunon, the diag
nostic problem may be to distinguish between a true monartcular
disease when involvement of other joints has not been present, and
a pseudo-monarthritis 1n which a carefully recorded hustory or a
systematic examination would reveal multple joint involvement.
This monarticular mflammation should be differennated from
tuberculous monarthnitis (Diagnostic Problems, p 225)

EXAMPLE OF A MONARTICULAR ArTHRITIO ONsET  Mr
Ro , aged 27 years  September 21, 1937 At the age of 18
years, right sero-fibnnous pleunsy

Three months later appearance of left pulmonary lenons (T B ?),
which were treated with oleothorax

At the age of 20 years, bilateral pulmonary lesions and at the same
time marked cffunon of the left knee with fever this pensusted for two
yean—patent coafined to bed.  Guinea pig inoculation neganive.

At the age of 23 ycars, mvolvement of the nght knee These
arthropathies continued until the age of 24 years when, after mmo-
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buization in a plaster cast, both knees became losed In
tended pomtion At this ime the pulmumrylcna;:)\m mbm

When the panent got up, he realized that he also had an ankylos
of both hups and of the spine  he thus presented the typical preture of
Ankylosing Spondylits

In brief, the patient was affected by an Ankyloung Spondy litls
which had started with effusion of the left knee that perdsted for
two years and was the only chinical symptom

TABLE OF UNIZATERAL AND Biratamar (Svsnacrwioar) Imvolvinexr At tie Br-
ovwinG oF TR Doxasx

(present as ar salated spmptom 3 21 sut of 200 caser)

Hip 4 cmcy
Koee 8 caser
Ankle Jcmar
Foot 2 cary
Shonlder 3 cases
Elbow 0 care
Wrat 1 cove
Hand 0 case

Onset with Inflammation of the Achilles Tendon  Thus form
of onset as an 1solated symptom 15 rare  we have observed 1t but
once !

ExaurLr oF Onser WrtH INPLAIDATION OF AN AcHiLiEs
TexooN Mr Ma physician  aged 26 years August 3,
1948 At the age of 20 years, progresuve inflaimmanon of an
Achules tendon with very severe spontancous pain.

On exammnation the tendon was shghtly swollen red, and slightly
punful  Treatment with rocntgen rays caused the tendmins to
retrogress

During the ensuing months, appearance of & sensation of spinal
stuffness and high dorsal pan

Now, after nx years of evolution, the patient prescnts a typleal
Ankylosing Spondylitls, with stiffening of the enure spine
Onsct with Algiss  Formerly and even today, for many wniters,

vague algiay represented the entire pre-spondylidc phase. A morc
careful analyns of the symptoms of onset has permitted us to venify
the fact that, 1 mast cases these are defimte objecnve manifest

’S&nccth:pubﬂc-!bncﬁhzﬁmchudlﬂm,wehmmmubcrm
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tions related to articular mvolvement  Nevertheless, 1 few cases
remain 1n which the onsct of the discasc consisted of more or less
vague almic manifestations

Exaurir or Owsct witit Awoias Mr So , aged 58
vears  Junc 7, 1939 At the age of 38 ycars, articular pain in the
foot, knce, and shoulder, without any swelling  Since then, erratic,
intermuttent pain

At the age of 55 years, appearance of lumhbar pain, and the patent
tends to become round-shouldered  Now, on cxamination, the
patient presents a typical Ankylosing Spondyhtis

Onsct with Intis  This was obsenved 1n only 1 5% of our casces,

and once the intis was the only symptom at the beginning of the
discase

Exampre or Oxser wrtn Irmmis Mr Ro , aged 55
vears. August 13, 1947 At the age of 25 yeans, attack of inus
m the nght eye  multiple recurrences alternating in one eye after
the other unul now At the age of 39 years, pain radiating to the
posterior part of the lower extremites and alternating from one
side to the other At the age of 46 years, pain In many joints, with
swelling of the ankles.

At the present time, aritis of the night eye, severe pain in the Ieft
shoulder moderate dorsolumbar involvement and marked cervical
stffnexs. The rate of sedimentanon is 20 mm (first hour) Roent
genograms of the sacroihac joints show bilateral and typreal changes

ONSET wrtH INVOLVEMENT OF SEVERAL GRrouPs or JomTs

The symptoms which we have described (Analysis of Symptoms,
P 128) and grouped according to their spinal or peripheral localiza
tions may be associated with one another and may form more or
less complex pictures which escape all attempts at clasufication
This mode of onsct 15 less common than mvolvement of a single

group of joints  We have observed it in one fourth of the cases
(69 out of 200)

First Exauprr or ONfET wWITH SPINAL AND PERIPHERAL
SvirtoMs  Mrs Er + aged 28 yearn. July 5, 1949 At the
age of 23 years, six manths after 2 trauma, attack of polyarticular
inflammation with swelling of the small jonts of both hands, and
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at the same time general pain i the spine and pain radiatng to the
postentor part of the mght thigh This attack was severe for onc
year, after which the patient continued to have sternal and sterno-
costal pain, and shght exacerbauons of pain i the ankles

Now the patient presents a typical picture of Ankyloung Spon
dyhins

Seconp Exauprr of ONsET wiTH Panv v THE PostERIoR
Part oF e Tmon asp Ilmms Mr L. O aged 53
years  July 27 1929 At the age of 41 years, attack of ints in the
right eve, and at the samc time pain 1o the posterior part of the left
thigh progresdve suffening of the lumbar spine alternating with
attacks of mus each year for the past nwelve years.

Now the panent presents a typical Ankylomng Spondyhto.

These examples illustrate the different ways 1n which, 1n a given
patient, and from the onset of the disease, extremely varied symp-
torns may be grouped



Modes of Evolution

Thc symptoms which have just been analyzed vary greatly in
therr numerous localizations and in their features which, 1in a
given peripheral joint or spinal segment, may be very different

In order 1o outhne the development of the discase, we have taken
as a basic clement stiffness of the spine, which has permutted us
to divide the evolution of the disease into three periods phase of
onset in which the suffness 15 not marked 1nd 15 confined to one
segment  the phase of obvious diagnosis or of defimte stiffness,
and the advanced phase in which the ankylosis 13 generally diffuse

duning this last phase, the inflammatory type of pamn 1s usually
absent, which indicates abatemnent in the actnity of the process

Now 1t seems advisable to describe the evolutionary features of
spinal involvement, which arc the classical elements of the discase,
and their relation to penipheral ivolvement,

The discase progresses for many years, and 1t 18 a chronic con-
diton 1n order to determine the treatment and the prognosis,
therefore, 1t 15 essential to be familiar with the modes of evolution
and to note and record the funcuonal and articular symptoms after
a pertod which we have arbitranly set at twenty years

EVOLUTION OF SPINAL SYMPTOMS

Involvement of the spine 18 often an early mansfestation (Modes of
Onset, p 169)  An analytical study of our cases has enabled us
1o speerfy three types of evolution 1n this situation

Ascending extentlon 2114
Sl o of !

or diffine involvement from the start 7%
Descending extersion (clinical) 3%

183
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AscENDING EXTENSION

This was described by Strumpell (208) 1 1884 as one of the
features of the disease  This mode of extension, 1n fact, 1s by far
the most common  we have observed it 1n 90% of our cases. Any
spwal syndrome which, although at first 1t may be confined to the
nferior segments, extends upward 1n the course of years, should be
suspected of being due to Ankylouing Spondylitis

TAaBLE OF THE DATE OF APPEARANCE OF THE SPIXAL SaoMs
(Statrstics from 200 cases)

Lombar Dersal Cerrwal
Years of Evaintion o) Inpeds P—
First symptom Mo 90 7
Up to onc year 518 16 0 13
Upto 5ycans 68 0 190 24
Up to 10 years 825 570 3%
Up to 15 yean 30 63 8 42
Up 10 20 yrars 95 5 3o 52
Persistent nvolvement () 870 45 66
{ ) The reduction In the fgures relating to the lumbar and dorual segments is explaioed
by the pr of resal Iavol

Ina'dcrmlutuwctt;:ﬁgumdthhubk,ilbmrymmﬂmntbctpiml
igns are not alwaya the fint to ocour

The spinal region most frequently affected at the beginning of
the disease 15 the lumbar region, after the disease has progressed
for one year, this segment 13 already found mvolved i more than
50% of the cases, while at the outset the dorsal and cervical seg
ments are affected mn about 109, of the cases !

The rapidity with which the upper segments become affected
varies greatly in different cases

After the discase has progressed for one year, the frequency of
involvement of the darsal region 1s 16%, and that of the cervical
region 15 139,

After 10 years, a distnct increase mn dorsal involvement up to
57% 13 observed  During thus phass of evolution, cervical involve
ment 1s more frequent, but 1ts increase 15 less distinct 36%

‘ﬂ:hﬁgmcd‘loﬁmu;xmd:dthm—mmuwith-cﬂﬂmcsplulcmluum&m
the start, oc to caees with & cervical omset.
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Percentage of
Involved Cases.

From 0to 109,
From 10 10 20%,
From 20 to 309,
From 30 to 40%,
From 40 to 50%
From 50 to 609,
From 60 to 70%,
More than 709,
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Figure 106 Diagram designed to illustrate ascending extension in Ankylosing
Spondylitit. The data which permitted the preparation of this diagram were
based on gur statstics from 200 cascs.

After 20 years, recent lumbar and dorsal involvement 15 rare,
while cervical involvement continues 10 increase until 1ts frequency
reaches 66%,

DiFruse AND EARLY INVOLVEMENT OF THE SPINE

Thus was found 1n 79 of our cascs, 1n three cases all three spinal
segments were simultancously affected

Forus oF Descenping CLinicaL EXTENsion

In 3%, of our cases 1n 2%, the discase had begun 1n the cervical
spine, and wn 19 1t had begun 1n the dorsal spine

RELATION BETWEEN THE EVOLUTION OF SPINAL AND
PERIPHERAL INVOLVEMENT

We have already called attention to the fact that peripheral 1n-
volvement may supervenc at any phase of the disease, and that 1ts
relationship to spinal involvement varies greatly

1 In 219, of our cases the disease had begun unth peripheral 1nvolve
ment which had antedated the climcal signs of spinal involoement (by from
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6 months to 20 ycars average, 7 years), that 1, the disease had
progressed for many years with purely peripheral chnical symptoms,
Usually this peripheral mvolvement pregresses miermutlently, with
Iong remissions

In these cases the diagnoss 1s parucularly ddFicult, at the outset
some have been regarded as cases of rheumatoid arthnbs. An
accurate diagnosis was not made until the clinical signs of spinal
mvolvement had developed

2 In 119 of the cases the penipheral symptoms had appeared
at the same ame as the spinal symptoms

3 In 40 5%, of the cases penpheral involvement had developed
during the progress of spinal discase

TYPES OF EVOLUTION

In order to classify aur cases we had to keep 1n mund ot only the
findings at the time of the first examnation, but also those collected
during the long years of observation Thus, for the purpose of
presentation, the different forms of evolution have been arranged
i groups

Taxrx or Tyras or Evorvtmy

Iatermtttent 7%
Intermittent, then continuous 16%
Progressive from the start 4%,
Latent 3%

IntERMTTENT EVOLUTION

In nearly half of our cases (47%) the disease had progressed
ntermuttently up to the nme of the first examination  The diseasc
bad developed by peripheral or spmal episodes which had often
occurred simultaneously  The scventy of these attacks had vaned
greatly and therr duration had ranged between two months and
one or even two

Thyzarpt‘:nods ofrum.::):, with return to normal of the sedupenta
ton rate, may extend from a few months to scveral years  Atten
tion should be drawn to the fact that remussions of five 10 15, and
even 20 years, are relanvely common

During the remissions, physical cxanunation may show a normal
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condition or 1t may reveal more or less pronounced sequelae, and
particultrly a certun suffness of the spie  These sequelac often
increase after each episode, but the patient, who no longer suffers
from pan, regards himsclf 1s curcd so long as he docs not have
marked functional tmpairment related to an extensive stiffness, or
still more to a defective posture of the spinc or of peripheral joints
But fram wh1t we hate learned by absernving our paticnts in whom
the disense had developed 1n widely spaced bouts, a patent who
happens to be 1n 1 remission should be made to understand that the
remnussion 1s only a temporary respite, and not a true cure

The intermittent recurrences of pain may continuce for many years
and throughout the course of the discase  the tll-defined and bemgn
forms often progress 1n this manner

INTERMITTENT, AnND LaTER CoNnTiNUOUS, EvoLuTion

After the discase has progressed interrmttently from two to 20
years, its progress may become continuous. In 169, of our cases
the disease had progressed 1n this manner, and usually this had
followed a severe episode in which several spinal segments had be
come affected

In a few cases this form of evolution scems to be related to de
formuties of the spine or peripheral joints

CoNnTiNuOUs EVOLUTION FROM THE START

Among our cases 349} have presented signs of continuous activity
(pawn, increase 1 deformity and increased sedimentanon rate)
In this category are found the severe forms (sec Severe Forms) in
which, in spite of a general ankyloss, the dusease has continued to
Pprogress

STUDY OF CASES PROGRESSING FOR MORE THAN 20
YEARS IN WHICH THE PATIENTS HAD NOT RECEIVED
REGULAR TREATMENT

Thus study 1s Interesting from a prognostic pownt of view, because

:it can show us the different modaltties 1n the spontaneous course of the
1sease
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Itubascdon40mscs,ofwluch33wcrcmmcnandscvmm
women, these figures corresponding to the proportion of our global
statstics  In these panents the discase had begun at approxumately
the same age as mn the other pauents included 10 our statistics

The pertod of evolution varied between 20 and 50 years (average,

24 8 years)
In only 12 cases, that 1, 1n one-third of them, was the rate of
sedimentation normal (less than 10 mm )

BeN1oN OR ILL DErFiNeD Type

Of ths type there were 16 cases, or 409,

Spinal Symptoms
Suffness of the spmne was more or less extensive

Suffness of all three scgments 2 coa

Saffoexs Lumbar and Dorzal 3 emses

Suffness Lumbar aod Cervical 2 cvex

Stiffoess of only one segment 8 carcs

Stuflness abwent 1 cme
Kyphosis was alwayz shght.

Penspheral Symptoms
On examunation, most of these patients did not show any jount
mvolvement 1n a few cases the mvolvement was shght.

Sedmmentation Rate

It was normal 1n half of the cases, and tn the others its increase
was usually shight.

These patients had preserved a normal or quast normal oawpe
tronal actrsty  Thus, even extensive suffness of the spine when 1t
15 not accompanied by a defecuve posture of the trunk and by
peripheral mvolvement, does not entail any noticeable degree of
disability

In the course of therr discase however a few of these pauents
had suffered severe attacks which had caused nearly complete, but
temporary, disabiity To have given a grave prognosis at the
(sme of these attacks would have proved an error  Before giving
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a prognosiy, therefore, 1t 15 necessary to follow for a long tunc
patients who are fflicted with Ankyloang Spondyhus.

A study of these caces shows that i 407, of the patients suffering
from Ankylosing Spondylitis the discase had a bemgn or tll-defined spontan
eous erolution this must be kept in mind 1f once 13 to judge the long
term results of any method of treatment Our personal impression
1s that the pereentage of benign cases is lngher among the patients
whom we have been able to follow from 10 to 15 yersand who have
been treated reqularly

Tvyer or Mipwnt Sevrrimy  wrtit PARTIAL Disaniirry

There were 14 cases of this type or 35%

Spinal Symptoms
Stiffness of the spine was marked and very often diffuse

Suffnens aflecting all spinal segments 11 cases
Stiffness affecting two spinal sepments 2 cascs
Suflnces affecting a single segment 1 case

In only one case did the patient have a normal posture and nearly
always the antertor inchnation of the head (occiput to-wall
dustance) was greater than 10 em (12 cases), sec the following

Normal posture 1 cane
Kyphods with occiput to-wall distance less than 5 cm. 1 case
Kyphoehs with occtput-to-wall distance from 5 to 15 cm. 10 cases
Kyphasts with occiput to-wall dostance greater than 15 em Zemes

Peripheral Symptoms

In eight cases the patients did not have any, or, when they werce
present, they were slight  1n four cases the patients presented more
or less marked involvement of the hip  In the two other cases
slight involvement of several penipheral joints was present  Except
for the four cases with hip mvolvement, therefore, peripheral 1n
volvement was etther shght or absent

Bate of Sedimentation

In most of the cases 1t was increased (11 out of 14) and 1t was
normal in only three cases.
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Our wformation on the socal actioity of these patients 15 incom-
plete  they were not confined to bed A few could carry on occu
pations that were not tinng, such as that of punching nckets or that
of watchman most of these patients did odd jobs at home

Severe TypE, WITH Disasiramy

Of this type there were 10 cases, or 25%,

The proportion of these cases 18 much higher than the 109 1n
dicated by our total statses which included cases that had been
scen at different times during the course of the disease  The reason
for this increase lies in the fact that not only the seventy of the cases
ncreases with the duration of the disease, but that it 18 chiefly the
severe cases in which the patents come for medical care.  They
encumber hospital services while a certain number of benign or 1l
defined cases often escape attention at an ordinary casual examuna
tion

Spinal Symptoms
Stiffness of the spins 1s not much greater than in cases of medium
severity  in two of our cases the patents had only lumbar suffness.
Sdffess of all three spinal segruenty ER=")
Stiffcsa in only one spinal scgment 2 emes
Nearly half of the severe cases had a marked forward iadination of
the head (ocaput lo-wwall distance) while an abnormal mnchnation was
present 1n only one-sixth of the moderately severe cases, and nont
1a the benign cases  marked kyphous, therefore, has a certam rela
nonship to the seventy of the ducase  As we have already men
ttoned we have observed 1n the cases with marked forward n
clination of the head a pronounced loss of extension of the hips

2 casex

Normal posture
Kyptu)ocpo:un-cwnJJtx:uput—to-w-l!dln-.cu:c}cudun:r'::m.1 ;asrl
botic t-to-wall distance between 5 and 15 e st
KEyp porture with accdpul 2o

Kvpbnncpmnntwﬂhwdput-to—wnﬂdmmma—ezbmﬂcm.

Peripheral Symptoms
TIn all the cases marked involvement of peripheral joints twas present
The hups were affected 1n nine out of 10 cases, and 1n seven of them
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the nvolvement was bilateral  The hips were cither ‘blocked”
or greatly suffencd n a faully posture usually with flecion deformity

The hnees were affected 1n wx cses, and the fect aind ankles i
two cascs

Sedimentation Rate  This was normal in three cases and 1n
creased 1n scven cases

Functional Capaaty The constant involvernent of the lower
extrermties mmade walking rery difficult or impossible  in five cascs, that
18, 1n half of them, the patients were confined to bed, and the five
others moved wath difficulty, erther with crutches or walking stichs
They were mcapable of domg any remuncrative work and they
often needed help to dress or to take nourishment

In bref the spinal involvement in these cascs was not distinctly
greater than 1n cases of moderate severity  The gravaty of these cases,
therefore, came not so much from the spine as from the snvolvement of periph
eral joints  Not one of our patients i whom only the spine was
affected was aninvalid  From a functional point of view this brings
out even more clearly the significance of peripheral mvolvement



Clinical Forms

A.ukylomng Spondylitis 1s a general, chronic and protean disease
which preseots innumerable clinical aspects. We will describe
oply the aspects that have a sufficient individuality because of the
absence of certan classical signs (the latent forms 1n which pain
the spine 13 absent) due to their benign or severe evolution, or be
cause of the ¢ terrain 10 which the disease anges and progresses
1n wornen, old persons, and perzons afflicted with psoriasss.

ANKYLOSING FORMS WITH PAINLESS SPINAL
EVOLUTION

We designate as latent forms those which, the duscase having
progressed for more than 10 years, present a diffuse ankyloms of
the spine, usually without tmportant changes 1n statics, which has
become established wnthout pan and without the patient having
become aware of 1t, at least as far ay the dorsolumbar spine 1s con
cerned

From thus category we have excluded cases with a latent evolu
tion 1n on¢ or two segments of the spine, 1n which the patients
subsequently bad pain in another segment, espetaally in the eervieal
scgment.

Mortover we have noted many cases i which only a thorough
nterrogation of the patents disclosed the occurrence of short
cpuodes of pan m the spine (Fig 27 bis) We have climinated
these from our study of the latent forms, but the chmcal problem
which they raise 15 the same as that of the true latent forms.

The perspheral snvolpement for which these patients had consulted
a physcian was often confined to the hips and knces  rarely did
they complain of ntercostal pair These manifestationy were
eunilar to those noted m otber cases of Ankylosing Spondylius
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In these patients only peripheral involvement raises therapcutic
problems, becuse the spine usually 13 completely ankylosed 1n a
satifactory posturc

In all the cases in which the sedimentation rate was determined
1t was normal or subnormal

Roentgenography of the spinal column shows cxtensive and pro-
nounced lesions that produce a very pecuhiar picture (Iigs 19 and
27) 1n three fourths of the cases, and 1n the remaining cases 1t shows
less advanced lesions of the same kind

In antero-posterior roentgenograms the spine has a cylindrical
and relatively homogencous appearance, because the syndesmo-
phytes are absent or only shightly prominent, the lateral contours
of the spinal column, therefore, are not undulant as in the classical
form 1n which the syndesmophytes jut out and produce the well
known appearance of a bamboo stem, 1n these cases the vertebral
bodies preserve therr rectiinear borders  The duscs are often
abnormally thin and appear to be ossified (Pathologic Anatomy, p
274)

Along the roentgenologic shadow of the column three paralld
rals stand out a central rail caused by ossification of the inter
spinous and supraspinous ligaments, and two other lateral rails
due to ankylosis of the interapophyseal articulations and probably
also to osmification of the higamenta flava

The bone structure 1s such that the images have a ¢ washed out”
appearance

In all the cases the sacrothac joints are completely fused (stage
III), which 15 normal at this advanced phase

These cases are surprising because this diffuse ankyloms and the
marked anatomic changes revealed by roentgenograms have ap-
peared without having been preceded by painful manifestations 1n
the spine.

We do not overloak the fact that cases occur 1n which a segmental
involvement of the spine may remain pamless and may not show
the roentgenographic features which have just been described, but
the fact that they are present 1n most of the latent cases leads us to

think that this pecuhiar roentgenographu
phic picture may be related
to the absence of pain P v e e
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TLIL-DEFINED OR RESOLVING FORMS

Here we are dealing with patients who, after the disense has been
actwe a long tume (we have included only patients who have been
afficted more than 20 ycars), present only a shight bmitation of
spinal motion and 1n whom penpheral involvement has been shight
or resolving  The sedimentauon rate 15 narmal, the general conds-
uon 1s good, and the patients physical acuwty 15 normal (Figs.
107, 108a, b and ¢, also Fig 67)

These cases are relatively rare  Therr study which has also
been carned out by Knutgon presents a double interest because

A normal or practically normal mobility, when the spinal column n
examuned must not lead one to discard the diagnosis of Ankylos-
g Spondylitis, even after many years of evolution and because
of the possbility of a spontaneous, benign or resolving evolution of
Ankylownng Spondyhtis

SEVERE ACTIVE FORMS

These forms are charactenzed by marked functional umpamrment
which reduces the patients to a bedridden existence or neardy s
(Fig 109), and by a continuocusly active discase which often
scriously affects the general conditon and which persists in sprte of
all therapcutic measures

This chmical picture has been observed 20 tumes out of 200 cases,
or a proportion of 109, this proportion mcreases to 257, 1n the
group of 40 cases 1n which the disease had been active more than
20 years (page 190)

Because of pain sufiness and deformuty of most of the peripheral
Jomnts and especially those of the lower extrenuties, these patients
are confined to bed all the time or half the nme

Muscular atrophy 1s diffuse and pronounced and 1t also contnb-
utes to the patients dsability

Because of the pathologic process itself and because of the pro-
longed confinement in bed  the general condition of these patients
1s very precarfous  they are emaciated  the sln i3 dry pale, and
yellowssh, and the nals undergo changes indicating a very bad
trophic condition  Digestive funcuon 18 sluggish and deficient,



Figure 107 Figure 1082 Figure 108b

-

Figure 108¢

Figure 107 Samc patient as in Figure 66  As may be recalled thus patient

presented an Ankylosing Spondylitis of 34 years duraton. Photograph showing
the normal satics of his

Figure 108 Samc patient as in Figure 107  the mobility of the spine may be

regarded as normal (the patients age was 51 years) a  Lateral fledon. b
Hyperextension  © Flewon,
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and respiratory function reveals is nsufficiency when the patent
fmu to make the slightest effort tachycardia and cyanons of the
egs

Sometimes the ocular complications that follow the recurnng
attacks of intis cause a high percentage of the patients to become
blind or half blind, and this increases the impression of phyncal
decay

The rate of sedunentatian always remains abnormally high, and
sometmes greatly 5o 60 to 100 mm at the first hour in spite of
medical treatment.

Thus chinscal picture may develop either rapedly from the start or1n
other cases after infermutlent and repeaied attacks which have gradually
become more and more severe

In these cases the therapeutic problem raies senous difficulties
phynical treatment, hot spring treatment, and treatment with
roentgen rayy often are not well tolerated  nternal treatment i
not effecuve and often gives nise to reactions or incidents  ortho-
pedic correction whether surgical or orthapedic, 18 made difficult
by the condinon of the skun, by muscular atrophy very frequently
by ostcoporosms tn bednidden patients, and by the involvement of
many Joints, and especially by the continuous actvity of the dis-
case without any period of remussion that would be necessary for ag
operation

On the one hand an attempt should be made to 1mprove the
patient s general conditton and on the other hand every cffort
should be made to prevent the aggravaton of deformiues, and the
condition of the skin should be closcly watched morcover radio-
active agents (Thorium %) and now hormonal treatment (Corts
one, A C.T H ) should be tried

EXTENSIVE PERIPHERAL FORMS

There 1 a severe form of inflammatory vheumausm which m
volves all the spinal or pertpheral joints and ends n ankyloses By
1 Foresticr this form has been individualized under the name of

¢ ensheathing panarthrits,’ and vas studied 1n Vulfermets
thesis (Lyon, 1940) (214) ¢ French edition of 1951

I 3 }
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Figure 109 Mr G aged 46
years.  Severe Ankyloslng Spondylius
which has been acuve for 22 years
complete  aokyloss of the spinc
involvement of a large num\xid;_!
peripheral jounts, with marked

pess and deformity the patient o
bedndden. Extreme  muscular
atrophy distinct mpairment of virual

acuity duc to atiacks of irus

as a severe form of Ankyloning Spondylhins  Since then, two of us
(237) have come to think that, in young persons, the polyarticular
arthritis may involve not only the joints of the extremities, but also
the sacroiliac joints and the interapophyseal joints, notably those of
the cervical region  they produce bony ankyloses of the same type
as those seen 11 Ankylosing Spondylinis, but 1n them we have not
found the sacroihac changes of stages I and I, nor the bone bridges
opposte the duscs or overlying them, which appear to be character
utc of Ankylosing Spondyliis  Therefore, this severe and diffuse
polyarthntis should be distinguished from Ankylosing Spondylitis
with extensive pertpheral manifestations

In this form the chimcal prcture of perpheral 1nvolvement 15 extremely
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severe, and it often begins severe

laxts of joints ant;nrapxd mlul:ctfxllnarn:amcg el oy
) trophy  the gencral symptoms,

fever and emaciation, are very pronounced

Thas pscture of perpheral involvemnent tends to mash the
of the chimeal ngns of spmal wvalverment, whu i

t, wiuch are often veded
The patents are soon immobthzed and confined to bed  After
they have suffered a series of succesuve attacks, these patients
present complete bony ankyloss of most of their joints and marked
atrophy of muscles The temporo-maxllary joints are often
affected and cating becomes dhfficult, thus increasing the emacia
tion  bendes this, we have noted fever as a mgn of general discase
During the period of obvious diagnoms, the patients can be truth
fully desctibed as “wooden men” because of thar complete rgrdity
Because the patents so rapidly become bedndden, a fact which
may also be responsible for the relatively slight pamn 1n the spine
vertebral ankyloms 13 not accompanied by marked kyphoss

During the termunal phase, trophic doturbances of the skin,
hair and nals, edema and emaciation when eattng 1 interfered
with by ankylous of the jaws, are hkely to supervene.  One of our
patients died of asphyxia in the course of an ordinary laryngo-
tracheits because he could not expel the mucus.

The most characteristic dirncal dament 15 the appearance, wn the

imees and less often 1n the other peripheral joints, of an ‘ armor
plating* of the affected joints  the penpatellar culs-de-sacs have
lost their suppleness and have been replaced by a hard, resstant and
Iigneous layer devod of elasueity which may be compared with
old indurated rubber every part of the affected jonts 1 enclosed
10 a resustant sheath (214)  Palpation and atterapts at mobshza
tion of these joints are extremely pafisl, even when they are anky
josed ‘
Roentgenograms of these ankylosed articulations show very fine
linear, paralici strands thrown acros, ike bridges, from onc
epiphyws to another, but they are often incomplete The combina
tion of all these strands forms a sort of veil which covers the arucufa
won  The articular space often prescrves a good width 10 spite
of the linear strands, the articular space 1s often readily vible but
somenmes it becomes opague because of ossification of the articular
cartilages (1n one case this was ventfied surgreally)
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Figure 110 Same patent as mn Figure 101 Extenslve peripheral form  roent

genogram of the pehis  picture of bony ankylons of the hips in an inconcervably

deformed attitude  picture of ankyloss of the interapophyseal jolnts (noteworthy

in the lumbar film, s the absence of syndesmophytes) ankylmis of the pubic
symphyss  diffusc osteoporoas.

In the extensive penpheral form these roentgenographuc images
have been observed especially 1n the hups (Fig 110), in the knees
(Fig 93), and much less frequently in other peripheral joints (Figs 111,
112, 113 also Fig 101) These pictures present the same features
as those found only tn the hips of typcal cases of Ankylosing Spondylitis
In the extensive peripheral form the diffusion of the ankylosing process 15 at 1ts
maximum

PSORIATIC SPONDYLITIS

A disunctly individualized vanety of Ankylosing Spondylitis
develops in patients who have been afflicted with psonasis 1 Of thus

! A report on Prociatic Rheumatam was pablahed by Pinol, Agusde, Barcelo and
Rotes-Querad (156).
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variety we have observed 13 cases which aeere nol included 1n our
statistics bearing on 200 cases The proportion of men and women
has been about the same 18 1n spondylitis without psoriasis 12 men
and onc woman -

The age of onsct varies between 12 1nd 51 years, the average age
bewng about 30 years.

CrinicAL CONSIDERATIONS

Cutancous Syndrome

The skin lesions do not have any chimical or anatomo-pathelogtc
peculiartties that would cnable one to distingwish them from thase
of ordinary psonasis.

However, there are 1) a marked tendency to atypical lesions, but
this tendency cannot well be descibed  2) a greater frequency of
psonatic involvement of the scalp and nails, and 3) a greater resmst
ance to treatment of the cutancous lesions

Chronologically the psonasis usually antedates the articular
volvement, as in rtheumatoid arthntis this was noted 1n six of the
eight cases in which 1t was posuble to record the ime of appearance
of the two kinds of nvolvernent  m the two other cases the onset
was smultancous  In the course of the disease the cutancous and

articular exacerbations have most frequently been concomutant, and
more rarcly alternating

Articular Syndrome

Modes of Onset

Six imes the onset was purely peripheral

Three times the onset was purely spinal,

Four tumes peripheral and spinal symptoms were associated

Peripheral Articular Syndrome This 1s characterized by 13
frequency, 1ts extension, and the sites of involvement. Penpheral
involvement, which permsted at the time of the first examination
was present 1n all the cases, while 1t was present in only 519 of the
cases of Ankylosing Spondylins without psoriasis

In our series of 13 cases penpheral involvement extended diffusely
(Fig 114a) We have noted the nearly constant involvement of
the shoulders, hips, and knees. The hands are mvolved in more
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[ Les than 2 teath. B Moxe chan a thind,

B More than 2 tenth. B More than a half.

B2 More then 2 fourth M More than 3/4 of the
k= -

Figure 114 Dustributan of peripheral artfcular frvolvement

in o Ankylonng Spondylits with peociasis. b Rbeums
todd arthritls with peoriasn.

than half the cases (B cases) involvement of the distal phalangeal
jomts, which was mentioned by Hench, s frequent (5 eases out of
13) and very charactenstic 1ts presence should lead one to ook
for psomasa.  Disurbances of the nads are often associated with
thus distal mnvolvement.  In one case there occurred an irnus wden
ucal to the inus that occurs 1n ordinary Ankylosing Spondyhus.

From a functional point of view these forms of mvolvement are
grave because of their generalization and ther localizauon 1 1m-
portant joints hips, knees, and shoulders, as well as becawe of the
marked stiffness or ankylons

The fumtional capacty of these patents 18 extremely reduced
one thurd of our patients were completcly bedndden one third
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were semt nvalids, that 1s, they could move with difficulty, and only
one third preserved a certain degree of functionl capacity which
permtted them to be independent and to do 1 Iittle work

Spwal Involvement  Iniolvement of the spinc with a clinical
cervicat onset and downward cxtension was noted 1n the history of
five cas=s, with the reservation that the lumbar and dorsal involve
ment may have been latent or may have gone unperceived by the
patient 1s well as by the physician because of the importance of the
penipheral disturbances, examunation of the spinc of a bedridden
patient 18 often difficult and the stiffness and the pain points over
the spinc may go unrecogmzed

It would be interesting to know if there 1s 1n thesc patients, any
relation between the psonatic involvement of the scalp and the
cervical onsct of the discase, which 1s more frequent than in
ordinary Ankylosing Spondylitis

As 1n the case of involvement of peripheral jotnts, tnvolvement of
the spine rapidly becomes diffuse 1 12 out of 13 cases all the spinal
segments were affected at the time of the first examination

ROENTGENOLOGY

Practically spealung  the sacroihac and spinal changes are 1n no
way different from those observed in ordinary spondyliis, but
because of their rapid progress, they are often pronounced fusion
of the sacroihiac joints (stage 111}, numerous syndesmophytes, and
lateral rais produced by ankylosis of the interapophyseal articula
tions (Fig 115)

The pelvis also may show unportant alterations 1n three cases
the pubic symphysis was fused, and 1n three other cases marked
proliferation of bone 1n the 1schia was present

In onc patient the structure of the entire pelvis had an altogether
peculiar appearance with readily visible inear strands against an
osteoporotic background, and these strands crisscrossed n all
directions.

Besides the bony ankylosis with fine linear strands m the region
of the ips (Fig 115), there may also be observed changes 1n the
joints of the wnsts, hands anlkles and feet, changes which are not
found 1n ordinary Ankylesing Spondyhius without psoriasis
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Figwe 116 Mr Lor aged
47 years, with Ankylosing Spondy hits
and proriasis of 16 yeas duradon
simultaneous onset of the cutncows

cupule, as well as thar disal locali
zations, are charactenistic of peoriatic
rheumatsm.
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In the jounts of the hands, where the changes have been carcfully
studied, they are pecubar because of thewr eardy wmralnement of the
distal phalangeal jonts while 1n ordinary rheumatoid arthnits io-
volvement of these joints occurs much later  Very charactenste
marginal noichings as of produced by a finger nail indent ke border of
the phalangeal epiphyses, esther mn the zone contiguous to the jowt or
at a short dsstance fromit.  As for the epiphyses and the viciouty of
the articular spaces, small, well circumseribed, rounded and Aallow
magses or areas are often vinble, and thesc, hike the erosions, may be
an element of the osteolyns.

When the crosions of the epiphyses (Figs. 116a and b) become
much more pronounced, they give to the epiphyses an sregular
contour  the epiphyms of the dutal phalanx facing the proximat
phalanx gradually becomes hollow and produces the ‘cup 1mage
mentioned by American writers, while the other extrermuty becomes
more pownted and produces the penal pomnt tmage. The two
phalanges are then separated by a wider space than the normal
articular space  In contrast to the observations which have been
made w rheumatoid arthritts, we have found 1n these pictures, not
an ymage of osteoporosyy, but on the contrary a shight increase m
density of the bone structure bardening on erosion  Subluxations
and luxations are frequent

A more severe degree of bone change 18 produced by a marked
ostealytic process swhich extends beyond the epiphysis and mvades
the diaphysis, of the phalanges only {ragments may remam
These are mutlating forms the jonts no longer exist and the artic
ular segments dangle and therr length has chmimshed {opera

lass )
8 nm and farsus show destruction of thewr articular borders,
wath fusion of all the bones and a greatly modafied structure often
including many small, circumscribed, rounded and hollow areas.

Sommary
In patients who are afficted with Ankylosung Spordylins and
the spmnal symptoms arc smdar to those of ordinary
Ankylosing Spondylus  On the contrary the acromelic jomnts,
especially the distal phalangeal jomts which, 1 ordmary Ankyl
onng Spondyhtss, are exceptionally mvolved are frequently affected
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1n these cases  In these jomnts peculiar roentgenographic signs are
observed margmal notchings, epiphyseal erosions, and mutilations
In our himited senies of 13 cases peripheral nvolvements were nu
merous and diffusc and most of these cases had to be classed among
the severe progresuve forms, someumes with greatly increased
sedimentation ratcs

Difference between the Psomatic Form of Ankylosing
Spondyhtis and the Proratic Form of Rheumatord Arthritis
We have been struck by the distinct chnical difference between the
cases of nflammatory rheumatism with spinal nvolvement and
those 1n which the spine has remained chinically unaffected

In the psonatic forms of chronic rheumatism, therefore, we can
Leep to the usual separation of the two mmn groups of rtheumate
inflammations  Ankylosing Spondyhtis and Rheumatoid Arthritis

It 18 true that, 1n patients who are afflicted with psoriams, some
of the features of these two groups are modified

1) Modifications common to both groups

Early involvement of the distal phalangeal joints
Roentgenographic changes in the hands and feet marginal
notchings, crosions,

2) Modifications pecubiar to Ankylosing Spondyhus

Greater extension and degree of peripheral involvement than
in Ankylonng Spondylitis without psonasu,

The fact that an inflammatory rheumatism, either Ankylosing
Spondylits or Rheumatoid Arthritw, should supervene mn a patient
who 18 already afflicted with psornians gives to these diseases addy
tional features, but 1t does not erase the essential climcal and
roentgenologic features by which they can be recognized The
scrologc tests that gwve different resuls 1n Ankylosing Spondyhus
and 1n ordinary multiple arthrins may perhaps furnish arguments
n favor of the co-existence of two different diseases 1n patients
with psonaxns.

Therapeutic Deductions  Clasucally, treatment with Gold
salts should be closely supervised because of the posubihity of
erythrodermua, but we have never observed 1t Treatment with
nmngdmaofCoppamltshasgwcnuswmcgoodrcs\ﬂtx,ud
sometmes unexpected successes  Thorium X also grves inconstant
results.  Treatment with hormones or with Cortisone and A C T H
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has a rapid, but transitory, action on the cutaneous lesions as well
23 on the articular element.  For the skin lesions as well as for the
rheumatic disturbances hot springs treatment preserves ity tradi-
uonal indications

ANKYLOSING SPONDYLITIS IN OLD PERSONS

In aged persons two groups of Ankylosig Spondylitis can be
distinguished

Those which, after the diwsease has progressed more or less
latently until a certain age, subsequently present an attack of pam
in the spine or m perpheral joints  Cases such as these were
recently described by M P Weil and Sichére (217) under the
name of rheumatc spondyhts with a slow evolution and a late
manifestation

These forms can be recognized by the disproportion between the
short duration of climcal progress and the seventy of the roentgeno-
graphic symptoms, moreover, sharp questioning often discloses
peripheral or spinal symptoms of short duraton which had
developed long before the recent symptoms that attracted the
attention of the patient.

The sccond group 1s composed of cases in which the disease really
began at an advanced age (more than 50 years) these arc veny
rare (39%,) and they do not present any clinical pecubanty that
would permit them to be distingushed from Ankylosing Spondyl
1t 1 young men  Here we find the same spinal and peripheral
evolution, but the roentgenographic pictures show slight differences
from those seen mn the usual form  the sacroiliac lesions are always
shight,
lgln atage | the zones of condensation practically do not exut, and
the fuston of bones (stage I1I) 1s not complete  In three cases there
was an increased denmty of the upper third of the articular space
corresponding te the fibrous part of the jomnt, but the Jower two-
thirds were stul easly vuuble

Given the frequency of disc degencration after the age of 50
years, the syndcymophyte curves around the protruding dh;
(Figs 28a, b, and c) and asumes an atypical appearance which
difficult to interpret  One must Jook carefully for syndesmophytes
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that present the usual features which may be found n other
vertebral spaces n which the discs have undergone less degenera
tion

Another diagnosis that may be made 1s scnile ankylosing verte
bral hyperostoss of Forestier and Rotes Querol (p 231)

ANKYLOSING SPONDYLITIS IN WOMEN

In our general statistics from 200 cases 187 of the patients were
women, but our study of female cases is based on 50 case records
and therefore, includes 14 additional cases.

In women the age of onsel of the discase ts the same as in men
(Curve of the Age of Onset, p 10)

An analysis of the symptoms does not reveal any sigmficant differ-
ences between women and men

SPINAL SvatpTOMS

Statics of the Spine Spinal deforrmties are less common
women than n men  and they are also less pronounced

Among 50 women lumbar lordosis had disappeared 1n 18 cases,
dorsal kyphosis was exaggerated 1n 22 cases, and a flat back was
observed m 13 cases  All these female patents, except four, had
an occiput to-wall distance less than 10 cm It may be recalled
that 1n men, on the contrary, marked or very marked increases in
the occiput to-wall distance are common

In women the lower frequency of disturbances 1n spinal posture
and their moderate seventy may be related to female morphology
and the ranty among them of occupations requining heavy labor

Downward extension of the discase also 15 as exceptonal 1n
women as in men

PERIPHERAL SvapTOMS

Thurty nine out of 50 of our female patients had peripheral in
volvement, while 56 out of 100 of our male patients were sumilarly
affected  Statsucally this difference 15 not sigmificant. In both
sexes the type of penipheral involvement 1s the same
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ROENTGENOGRAPHIC FEATURES

In this respect we have not observed any distinct differences
between men and women

Several of our patients have had a normal pregnancy and con
finement (p 251)

The diagnosis 18 often more difficult in women than 1n men
When faced with inflammatory rheumatic manifestations in wornen,
the diagnoss of rheumatoid arthrins should receive special con
sideration  In women, moreover, the spinal deformities are less
marked, and a systematic examnation 15 often necewsary to bring
them out.

Nevertheless and after thus study we are led to conclude that, in
spite of the sexual differences as these may be affected by the age
of puberty, the anatomy of the pelvis, and the type of respiration,
we have not observed, between the cases of Ankylosing Spondyl
1tis occurning i men and those occurring in women, any differences
sufficient to jusufy the description of a ferminine form of the dis-
case.



Diagnostic Problems

RULES TO BE FOLLOWED TO AVOID ERRORS

~ Tbc chnical picture of Ankylosing Spondylitis 1 the phase of
onset includes, 10 two-thirds of the cases, symptoms localized 1n the
spine or mn pertpheral joints, or pain corresponding to the distn
bution of the nerve roots (Modes of Onset, p 169)

These symptoms are extremely varied and, by themselves, they
present few features, or none, that would permit one to relate them
to Ankylosing Spondylins  for example, the symptoms found on
exarmunation when the knee 15 involved may be the same whether
the patient 1s afficted with a rheumatic discasc or with an early
tuberculous infection Generally the diagnosis 15 oniented by the
frequency of thus or that disease m a given joint  when the knee of
a young individual 15 inflamed, onc immediately thinks of a tuber-
culous 1nfection but, as we have tned to show 1n this book, 1n
flammatory rheumatism, and especially Ankylosing Spondy hitis, 1s
one of the frequent causes of inflammation of the knee  therefore,
this posibility also should be conmdered systematically and, wn
every patient who presents any kind of artrcular nvolvement, the follownng
steps should be taken

1) Carry out a complele examinatton of all the other joirts and
especrally of the spine

The patient should be examined without any clothing  Each of
the penpheral jomnts should be mpected for swelling, deformuty,
and vicious postures, palpated (sensation of lud, synovial prolifera
uon, and search for panful points), tested for mobility first by
active motion (the patient lumself shows what he can do), and then
by passive movement (range of motion and pain induced by this
mouon)

The spine 15 first examined with the patient in a standing pos:
tion  The posture of the spine should first be carefully noted from
the side, from the back, and from the front then the mobility of
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each segment should be ascertamed and recorded Then, by
palpation with the patient i the prone pomtion, the presence of
pawful ponts 1n the spine and the sacroiliac joints should be ay-
certained, these joints should alw be exammed by maneuvers
designed to deternine thewr mobility  The clinical exammation
should also include testing the reflexes of the lower and upper
exiremines

Determinanon of the sedimentation rate should be made In
every case  In these patients it 1s important to carry out systemat
1cally the sheep cell agglutination test

Perhaps 1t may seem useless to repeat 50 often the importance
of systematc examnation, but our expenence has unfortunately
proved that, when such an examination has been neglected by us or
by others, shocking errors 1n diagnons have been commutted, be
cause Ankylowing Spondylins 13 a localized disturbance only at the
very beginning of 1tz evolunon  In fact, the disease raprdly becomes a
diffuss process when fresh symptoms are pronounced, the patient
humself will call attention to them, but when they are slight, only
a complete physical exammation can reveal them

2) Moreover, Ankylosiog Spondyhas has the pecubanty of
revealing its presence by an extremely early wolvement of the saafiar
somnts which, untl now, should be consdered present from the very
onset of the disease and which expresses 1tself roentgenographcally
by charactensnc pictures, according to on¢ of us, this i the * key’
to early diagnosis  Also n eoery young patient who presents an artuwlar
syndrame, when physcal examnation does nat permet an aecrale etlogis
diagnosis, the local and general tion should systematically be com-
pleted by standard roentgenograms of the sacroac jonts Later the
association of different symptoms (hydrarthroms and inius, lumbago
and tendimtis j—an asociation which 18 characteristic of
Ankylosing Spondyliis—wall lead from the outset to the diagnoss of
Ankylosing Spondyhts, and roentgenography of the sacrothac
yowts will only seroe 1o confirm the cdlimcal diagnosis

Durnng the ducusnion of the diagnoses that may be made dunng
the phase of ensef, we will continue to repeat over and over 25210 the
two following points systematic chnical examnatnon and roent
genography of the sacroiliac joints With these clements the

diagnosss will usually appear evident.
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Sometimes, however, the problem may be more complex, either
because of the co-extstence of lwo common diseases {Scheuermann's
disease and Ankylosing Spondyhts), or because of the finding of
spinal inomalies (sacralization lumbalization, ctic) ‘Therefore,
the temptation to make too rapidly a “rocntgenographic’ diag
nosis based on obvious pictures of a common discase or of some
anomaly should be avoided, a systematic interpretation of the
films often enables one to discover less obvious changes which may
be charactenstic of Ankylosing Spondyhus, but which may be
‘ mashed ’ by 1mages that had caught the interpreter’s attention
during a rapid reading

When the paltent 15 seen dunng the phase of onsel, which, 1l must be
remembered may be quite long, two elements immediately help
onenting the ditagnosis  these are, on the one hand, the wery peculiar
mode of evolution of Ankylosing Spondylitis, of which the chief feature 1s
the wntermuttence of its mamifestations, whether these be due to peripheral
or spinal i\ olvement (sce Modes of Evolution), and on the other
hand, the multiplicaty of the affected jonts  Lattle by httle, i fact.
new sites of involvement have appeared, therefore, the process 1s
not a local disease, but a general one.  One pownt which must be
stressed 1s that inflammatory rheumatism 15 the most common
diffuse articular disturbance, while tuberculosis, which 1s one of
the great clasncal causes of articular disease, rarely develops in
many different sites  and thus 1t forms a sharp contrast to Ankylosing
Spondvhus

Duning the phase of obrious diagnosis, and wnth still greater reason
dunng the advanced phase, as these have been defined the patent
presents a distinct and extensive stiffness of the spine, this stffness
cither has been mentioned by the patient because of the pain which
accompanied 1ts development, or has been found 1n the course of a
systematic examnation of the spine when the stiffness had developed
without pain

In adolescents or young adults this preture of spinal stuffness, with
the usual defects in posture that accompany 1t, does not raise any
diagnostic problems, because not only the clinical signs are typical
but, 1 roentgenograms, the syndesmophytes and sometimes the
interapophyseal articular changes are present  In aged persons, on
the contrary 1t 15 sometimes difficult to make a pontive diagnoms
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of Ankylosing Spondylitis because, owing to the antecedent cond:
tion of the discs, the syndesmophytes are found superimpased an
the osteophytes, and because of this, they do not have their usual
features, 1t 15 therefore necessary to have made

1) Roentgenograms of another spinal region that may reveal
typical syndesmophytes

2) A roentgenogram of the sacroiliac joints which, save i al
together exceptional cases, show typical lesions.

In old persons, moreover, there exists an ankylosing discase, the
senule ankylosing hyperostasis of the spine of J Forestier and Rotes-
Querol which, thanks to its roentgenographic signs, may be du-
tinguished from Ankylosing Spondyhins.

DIAGNOSTIC PROBLEMS IN THE PHASE OF ONSET

‘We have shown that Ankyloung Spondyhnis at the beginning 15
2 discasc that may mamfest 1tself by 2 sngle group of symptoms.
We will now study scparately the different groups of ininal symp-
toms, and m connection with each group we will describe the diag
nostic elements supported by a reading of the roentgenographic
films

SPINAL SYMPTOMS

Lumbar Segment

Because of the absence of roentgenographic changes n the lumbar spine
that are charactenstic of the disease the clical manifestations during
the phase of onset are wnterpreted as symptoms of an infectious
discase (Pott’s dusease) or of a static dusturbance

Pott’s Duease (Tuberculous Spondyhtis)  In adults and even
1n children this discase may present a latent roentgenographic phase
(1 ar 2 years), and then shght roentgenographic signs may some
umes develop over a rather long period  So 1t 15 necessary to
specify the character of its first chmeal and rocntgenographic
syruptoms

DIFFERENTIAL CLNICAL StaNs  PotPs disease somenmes begins
by a period of invasion with general signs, fever and diffuse pain
Exceptionally, a sumlar picture may be observed in Ankyloung
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Spondylitis, but in the first casc the symptoms rpidly become
localized in onc spinal focus

Clinically the differential dragnosis that should be made belween Polt s
disease and Ankylosing Spondylitis in thar early stages 1s that of a spnal
“focal” disease and of a diffuse vertebral malady

The following symptoms favor the diagnosis of Pott’s discase

Localization of pamn on pressure over onc or two vertebrac It
1s known that, 1n Ankylosing Spondyhtis, pain induced 1 a single
vertebra 1s rare  usually 1t 1s diffuse or localized at many points
(Table of Pain Pownts, Fig 4)

The character of the pain caused by pressure over the spinous
processes 1s often very dull and 15 quite different from the acute
pain of Ankylosing Spondyhts

The marked segmental stiffness with muscular contracture differs
greatly from the diffuse stiffness of Ankylosng Spondylhitis

Since the rate of sedimentation may be increased n both dis-
casey, 1t 18 not useful for the differential diagnosis

Usually the first roentgenographic symplom of Pott s disease 1s thinning
of a single intervertcbral disc  1n Ankylosing Spondylitis thinning
of a disc may be observed, but 1t usually appears late and then 1t 1s
found at several levels.

In the phase of onset the other infectious forms of spondylitis
(staphylococcic or streptococeic) do not raise any diagnostic prob-
lem  the chinical picture of these conditions 1 very striking and the
patient 1s obliged to go to bed It should be recalled that these
infectious forms of spondyliis, which progress rapudly, yield
pictures of syndesmophytes affecting one or two parrs of contiguous
vertebrae (Fig 17 bis), which should be distinguished from the
syndesmophytes 1in Ankylosing Spondylitis.

Static Pain 1n Young or Adult Patients At the beginming the
spinal symptoms presented by a young patient who 1s afflicted
with Ankylosing Spondylins may be atypical

The pain 1s completely rehieved by sufficiently prolonged rest, but
1t may reappear when the patient stands or when he exerts any
effort.

Definite stiffness 1s absent 1n the standing pomition, and para
vertebral contracture 1s absent when the patient lies down  the
diagnosts of static ongin of the pain 1s envisaged and seems fo b¢ con



216 ANKYLOSING SPONDYLITIS

Jfirmed by roentgenography signs of loss of static halance (asym
metrical pelvis, increased lordoss, scolionis, spondylolisthens of the
usthmus?), and transitory anomahes (sacralization, Jumbalzabion,
spma bifida )

But when the usual treatment of these statie difficultiea does not
yield satsfactory results, the pauent should be completely re
examuined  that 1, the examuner should analyze anew the character
of the pain which may have changed and may have become more
characterstic of Ankylosing Spondylihs, and the patent should be
re-cxamined  Roederer’s phrase may be aited 1n this connection
‘“Here is a sacralization, now let us seck the cause of pam '

Dorsal and Cervical Segments
Practically speaking, as we have already seen, these loceluzatiss
had not presented themselves as tsolated ph When pain i the

dorsal region has made 1ty appearance we have always found stff
ness i the lumbar portion of the spine, of which the patient may nat
have been aware.  Too rapid an examinanon of the spine may have
allowed this sufiness of the Jumbar segment to escape the attention
of the examiner and may have led hum to request only a dorsal
roentgenogram  If this had revealed certain changes, these might
have been regarded as explaining the chnreal symptoms and might
have led to an error in diagnons

These 1mages are scen 1n Scheuermann s discase (187) which s
usually Jocalized between D-6 and D 11 and which 1s characterszed
by a wedge-shaped defornuty of the vertebrae and an uregulanty
of the vertebral plateaux Intraspongiosal hermas of Schmorl,
with reduction mn the thickness of the discs, may someames be
associated

For example, the diagnosis of Scheuermann’s disease would seem
quite natural especially when the young patient presents 2 kyphous
without the disappearance of lordosis, which sometimes occurs in
Ankylosing Spondyhus

We have observed many cases in which Scheuermann s dusease
was amociated with Ankyloung Spondyhus, or a calafied nxclens
priposus with Ankyloning Spondyhts. Roentgenograms should be
" Spandylallsthesit dur to kengthening of the troe frthimm  this Is @ congenital
anoemaly of the lumbo-excral trandtion sone.
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ematically read, and ong should bear in mind not only the most
arent rocntgenographic signs  Although the rule should be to
ribute different symptoms to onc discase and not to several con

ons, 1t should be remembered that some are so common that
tain associations may have occurred morcover onc should
ow that the pictures of osuficd nucle and of irregulanities in the
tebral plateaux of the dorsal spinc are very common and often
not have any chmeal mgmficance  In the presence of such images,
refore, one should systematically seek some other cause for the pan com

ned of by the patienl

These pictures may also represent a Kilmmel Verneuil syn

ome ! breakdown of the plateaux, body wedge shaped or with
:reased density or an unrecognized 1mage of fracture in one or
reral spinous or transverse processes, on the antertor border
the vertebrac  The problem 1s the same as 1n the mmages of
heuermann’s disease with, 1n some cases, the additional factor
traumatisrn on which the patient readily insists

Sometimes a differential diagnosis of wedge shaped vertebrae
ust be made, because these images may be produced, not only by
wumatism, but also by Ankylosing Spondylitis (Figs 32 and 33)

. the Kummel Verneuil syndrome there 1s often an irregulanty
one or more vertebral plateaux, results of the fracture, while 1n
nkylosing Spondyhitis the vertebral body presents only a wedge

aped deformity due to its pathologic plasucty

SACROILIAC SYMPTOMS

In thu phase of onset only the roentgenographic changes n the
croliac jomnts permut one to make the diagnoms of Ankylosing
sondyliis  When the symptoms were analyzed, we described
e features of these roentgenographic images, but they should be
stnguished from those of other discases when they are dight
iey may be mustaken for early pictures of other conditions (sacro-
malgia osteochondnins)  when they are marked, but shghtly
typical, they may resemble the 1mages of diseases such as sacro-
algia (pseudo-tuberculous changes of Ankylosing Spondyhtis) or
steitis condensans 1l

1 Poat. pondylitis. Thia condsth be called &
" F - i should ed “Kimmel-Verneutl.
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When, n spite of chnical symptoms suggesung  Ankylomng
Spondylitis, the roentgenograms of the sacroihiac jotnts are normal,

Dirramwmiar Sacaorizac Stans o AMxroexs SFoNDvLIT AND tv Sacko-Coxatai

Srmpioms

Sex.

Clinical
Severity of the sacro-
fliac syndrome
Abscen
Symptoms in other re
g

Sedimendatron Rate

Ryemigenagrephy
Unilateral tnrolvement

Bllateral Involvement

Bonc destruction

Juxts-ardeutar  con-
denmtion of booe

Scparatlon of the pubie
symphyshs

dutylasnng Spocipiis
Most frequent in men
Slight or moderate
Absent
Spinal oc peripheral very
frequent
Increased in 75% of the
cmaey
Rare aod only at the be
glanlog

Constant, except at the

Secroliac Twbaralens
Lqual frequency (n men

and women.

Severe,

Frequent.

Usually folated sacro-
Hiae syndrome without

Often Increased.

Almogt the rule.

Often very peonousced,
marked Joss of yubstance
with eroded coatoure.

Very rare.

Freqoent.

(Modified and completed from Brocher and Forestler )

The roentgenographic tmages seen during the onsct of sacro-

coxalga and of Ankyloung Spondyhtis may be sdentical We
have previously stressed the usually bilateral duirbuton of the
eacrodiac changes 1n Ankylosing Spondyhts  this bilateral dis-
tribution Is very tmportant, because we greatly doubt the existence
of bilateral mvolvement 10 sacro-coxalga S T Soholt (263),

1 Sacrailise tuberculosis.




DIAGNOSTIC PROBLEMS 219

however, claims to have seen bilateral involvement seven times in
75 cascs of sacro-coxalga

In rarc cases of Ankyloung Spondylitis the fesions may be
unilaternl at the outsct  but when certain 1mages are umlateral,
they cannot be distinguished from those of tuberculosis pseudo-
widening of the joint space, and irregular contour without definite
subchondral condensation  Then a differential diagnosis cannot
be made, the chimical element has enly a relative value, indeed,
the symptoms of sacro-coxalga, which are usually scvere, may be
moderate, and the sacrotiac symptoms of Ankylosing Spondylitis
may sometimes be very striling  In sacro-coxalgia 1t 18 the gen
erally continuous c/imcal progression of the disease which, in Ankyl
osing Spondyhts, is intermuttent, that s, interrupted by remissions,
or 1t 18 the romigenographc progresnion of the pathologic changes
{unilateral wmages of destruction 1n sacro-coxalgia, and bilateral
dustnbution and diffuse changes in Ankylosing Spondyhtis) which
make the diagnosms posuble In such cases, therefare, 1t 15 wise
not immediately to make the diagnoms of sacro-coxalgia and not
to undertake a grafting operation, which was done in many cases
which we subsequently examined

Mchtococec Sacroiliac Arthritis (254)

The usually stnking clinical sacroidiac symptoms of this form of
arthritis may not be marked in some cases  Or the bilateral roent
genographic changes which, in Mediterranean fever are rather
common are difficult to distungush from those of Ankylosing
Spondyliis  In regions in which Brucellosis 11 endemitc, therefore,
1t would be wise, 1n doubtful cases, to have serologic tests made to
chirninate the posnbility of Mediterranean fever

Osteochondritis or Sacroihac Epiphyntis

In 1935 Marc H Rogers and Edwin Cleaves descnbed 1n young
persons, under the name of * sacrothac syndrome 1n the adolescent”
an ostcochondrits localized in the sacroilac joints  Of this con
dition the clinical and roentgenologic features would seem to be
those of a resolving sacrothac syndrome without any charactenstic
symptom  The 10 cases cited by these writers had been fallowed
only for a few months  The epiphyses affected by osteochondritis
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be constant {actory, or less frequently to trauma, in a few cascs an
apparent cause cannot be found

Chnically 1t presents a sacrothac syndrome which 1s often severe
and consists of pan 1 the Joint, and in half the cases the pain
radiates to the posterior part of the thigh (100)  Pressure over the
sacroiliac joint spaces and attempts to mobilize these joints cause
pain in the very region of the joints  Thus syndrome 18 unilateral or
bilateral, but 1t predomnates on one mde. Other writcrs have
described latent cases (166)  Examnation of the spine yiclds neg-
ative results, and the patients general condition 15 not greatly
affected  The rate of sedunentation secerms to rernain normal

Roentgenography of the sacrothac joints (Fig 117b) shows a
uniform increase 1n density of the diac bone, 1n the zone adjacent to
the articular space  Ths increase 1n density 13 bilateral and sym
metneal, even in casesin which thechmcal involvement isunilateral
This zone of increased densmity has the form either of a rough
osceles tnangle, with s base a few mullimeters above the 1n
nomunate line, at the upper extremuty of the foot, or 1t has a rounded
form The imt between the normal and abnormal parts of the
bone 1s disunct. The supenmponition of the innermost part of the
thac wing and of the sacrum makes it difficult to be certain whether
the increased denmty belongs stnctly to the ihum or whether 1t
shghtly wvolves the sacrum. In antero-posterior rtoentgeno-
grams the Jower part, or foot, of the articular space 18 always sharp
The antenior or outer branch, on the contrary, which projects
over the area of increased denaity 15 difficult to wnterpret.  The
postenor, or mternal, branch, which often marks the wnner Limit
of increased density, 1s distinctly vismble. The articular space,
which 1s visible 1n oblique views or 1n tomograms, seems never to
be altered

Evolution  The progress of the disease 15 erther intermuttent,
with exacerbations lasting from several weeks to scveral months,
or continuous with exacerbations.  Its total duration may be very
long, but we do not have any data from cases that have been
followed long enough to have a defimte 1dea In no case has
an evolution toward ankylosis of the sacroihac joints or toward
extension to the spine been observed  Shupp and Haggart have
observed regression of the roentgenographic image



Flgure 117 Sacroiliac changes In Ankylotng Spondylitis and Ostelts Coo-
densans Ili a.  Bilateral sacroiliac changes in Ankylosing Spoodykitis (stage I)
greatly widened joint spaces wath irregular contours and marked subchondral
areas of condensatlon.  Same patient as in Figure 33 b, Ostatn Condensans

trk lar rone of cond situated In the middle portion of the Hlac
wing and adjacent to the sacroiliac joint space, the contouns of which are well
defined. Mn. Gr aged M years, presents a kit scroillac syndrome
which has been present for three years and which folowed a tranma  this patient
has been pregoant fwice  once six years ago, and the second time three yean
sgo  Examinatfon disclosed a potwot of very sharp pamn over the left sacrofllac
Jolnt every movement of the keft lower extremity caused pain in the same oint.
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The cases scen ih obstencal pracuce by James Young (221)
dunng or after pregnancy, in which the symptoms conusted of
sacrothiac or pubic pamn, sometimes with an abnormal mobitity
of the iha due to relaxation of ligamints, but without roentgeno-
graphic changes, should be followed tn order to determine if the
symptoms complained of by these patients might represent the onset
of Ostatis Cendensans It which the rheumatologist will be called
upan later to examune

From the pownt of view of pathologic anatomy, & report has been
published with a biopsy of tssut removed during a grafting opéra
ton (166)  This showed condensdnon of the ‘bone trabeculae, n
dependent of any neoplasmic or nflammatory process Thus
condition seems to be refractory to ordimnary methods of treatment,
to roentgen treatmient, etc:

This disease affects the thac bone, 1ts evolution, therefore, differs
from that of Ankylosing Spondylitis which, though for a time 1118
localized 1n the sacrosthac joints, may later become general

The roentgenographic changes occurnng in ostestis condensans
tu have dutinct features the articular space 15 not affected, the
increased dennity of bone i{s homogeneous, and the contours of
these areas of increased denaty are clean-cut (Fig 117b), and these
appearances are quite different from those seen 1 Ankylosng
Spondylits  'When condensanion bands border the sacrofliacTjoimnt
spaces, Ankyloding Spondyhitis should systematcally be guspected

Sacrailisc Osteoarthritis 4

The question of differential diagnoais between smafes of sacrothiac
osteoarthritis and the sacroiliac changes of spondylits does nbt anse
the sharp line of sclerons due to senescence, miting: an articular
space of normal width, should not be confused with the band of

condensation borderg a greatly widened joint space m Ankylosing
Spondyfhitiy

Rapiatmo Pamv

Pan Raduting to the Lower Extremutes

Monoradicular Scatien. A study of deep referred pamn n the
buttocks and in the posterior part of the thighs, which has a sac-
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rothac orgia, has made 1t possible for us to distingush this kiod
of pain from pan of radicular ongin

Thus root pan! (Symptoms of Onset, p 173) 15 rare, and as an
“isolated symptom * 1t 15 exceptonal, usually and from the outset
1t 13 associated with lumbar symptoms, the problem raised there-
fore 15 the ongin of the Jumbo-sciatic pain  The most frequent
cause of this pawn is probrusian of a sucleus pulposus, or at Jeast of an
intervertebral dise  But certan clinical features may Jead one to
make a diagnoms of Ankylasing Spondyhus

Pain chiefly at mght

Absence of lateral flexion of the trunk,

Increase in the sedunentanon rate,

Absence of roentgenographic mgns favoring hermauon of a
nucleus pulposus (in sciatica from this cause these aigns, in fact, are
rarely absent {193})

But, as wc have already mentioned n connection with the
dhagnosuc problems 1n the lumbar region, the tendency to aseribe
the lumbo-scratic pan to over-exertion of an intervertebral disc
should be avorded when an anomaly of the fifth lumbar vertebra
has been dusclosed

Deep Referred Paun  In the buttock and posterior part of the
lower extremmty (practically speaking of the thigh)

Thus kind of pam 1s common at the outset (Analyus of Symptoms,
p 85) Itsfeatures are paw m the buttock and posterior part of
the thigh, sometimes extending lower, but never reaching the foot.
It 1 & deep dull but usually moderate, pain which often appears
during the night and which tends 1o wcrease espectally when the
patent sits for a long tume, 1t 13 not accompanied by objective
neurologic ngns. This kand of pan should suggest a sacroshac
disturbance (diagnosuc problems of the sacroiluc syndrome, p
91), and one should look for clumucal symptoms and roentgeno-
graphic changes

Pan Raduating to the Thorax and Abdomen (Pacudo~viscers!
Forms of H Forestier)
For many years a few of our patients had consulted specialists

* Until now in Ankyladng Spoadyfith we have observed onfy sciatic pain with s
L5 dirtcibution.  We have never seent a case with an §-1 distribution.
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because of pamnful syndromes n the thorx and abdomen In
some cascs pleurisy, anfina pectors, or intercostal neuralgia had
been considered, and in other cases the paticnts had been treated
for a gastne duturbance, for cholecystitis, for appendicitis, or for
utenine disorders.

Example of the pscudo-visceral form, with symptoms suggesting
a renal disturbance

Mr D L. aged 40 years  This patient had been suffering
for five years  His illness had begun with pain in the nght hypo-
chondrium, and this had been regarded as a sign of hydroncphrosis,
more recently the pain had radiated to the groin and nght thigh.
Then a complete roentgenographic exploration of the urinary system
had given neganve results.  But two years later we found, on ex
aminanon a marked lumbar ngidity and pan on pressure over the
spinous processes of thus segment  We requested the pnvilege of in
specting the pyelographic roentgenograms that had been made two
years previously and m these we recognized the characterlstic sacro-
iliac changes of Ankylosing Spondyhitls, although the spinal skeleton
was normal

Thercfore, this was an example of those rather frequent cases in

which the radiating pain 15 considered as forming part of a visceral
syndrome.

PERIPHERAL SyrrTOMS

Involvement of the joints of the extremuties 18 often the reason that
leads the patient to consult a phyncan  only detailed questoning,
and especially a careful phymcal examination, can reveal sthffness
or ankylosis of the spme when the disease 13 1n the phase of obvious
diagnoss, or shight signs of sacroihiac or lumbar mvolvement when
the disease 15 still in the penod of onset.  But at the wry beginmng of
the disease clinical nvolvement 1s strictly penpheral 1n a rather high
percentage of cases (219)  The diagnostic problem varies with

the number of affected joints.
Monarticular Arthritis

A tuberculous osteo-arthritis or an inflammatory involvement of
rheurnaue type may, at the outsct, present the same symptoms
pain swelling, muscular atrophy, and even absence of adenopathy,
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be implanted 1nto the peritoneum of a gwinea pig 1 an attempt to
prove the presence of tuberculosis (Richard-Sotds)

Hydrarthrons of the Knce

At the outset of Ankylowung Spondylits, hydrarthrosis of ane or
both knees may, more than any other hind of involvement, remain
¢ 1solated” for many years, and 1ts mtermittent progression re
sembles that of other kinds of hydrarthrows.

When 1t 18 unilateral, which 15 rather rare, the first attack, as a
rule, suggests a traumatism  and putting the patient at rest will be
thought responsible for the disappearance of the symptoms  But
when 1t persists or recurs, and when 1t always remawns umlateral,
pain on movement and himitanon of mobility suggest a diagnoms of
meniscal lesons  In the event that the results of exploratory
puncture! and of pneumo-arthrography, when necessary, should
not confirm such a meniscal ongin, the diagnosis will then have to
distinguish between the effunve form of tuberculous arthritis and
cflumon meidental to inflammatory rheumatism  As long as the
climeal or roentgenologic mgns remain equivocal, the ongin of the
hydrarthrosis cannot be determined

But most frequently this effusive involvement becomes sumul
tancously or alternatingly bilateral  When repeated attacks of
bilateral dusease occur and when the composition of the flnd ob-
tained by puncture remains the same, an inflammatory ongin must
be consdered  but at the outset three rheumatic conditions may
be localized 1n the knees and may manifest themaelves by effunion
chronic polyarticular hydrops (I Forestier), theumatoid arthrits,
and Ankyloang Spondylitis  Only the evolution of the disease and

the appearance of new mites of involvement can permut one to make
the diagnoss 3

! In mechanieal hydrarthrosts articalar punchure (40 175) reveah & normal content
u(mndnnndg\mnnd.nhgh!}thuxdnumban{lmmqtu(mmsmk\m
ﬁ;{wub,.-‘ b of lympbocytex, while in infl y diseasen the mucln

ucose content Is reduced and the aumber of leucocytes b slightly Increased
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Chromic Polyarticular Involvement Analogous to that of

Rheumatoid Arthritis

From a practical standpont this problem docs not arisc at the
begnning 1t 1s only dunng the advanced slage of the disease that
peripheral involvement suggesung the diagnoss of rheumatod
arthrits 15 observed, but systematic examination will reveal the

DirraEnTiAL SoXs OF ANKVLOTING SPONDYLITIS AND OF RIEUMATOID ArTHRITIS

(Based o 200 cases of Axlylasing Spendylrits and 100 cares of Rhewmatond Arthritrs)

Climesl Festwres,

Sex
Spinal invalvement

Peripheral involvernent
found at the fint &
aminaton

Anlylesng Spondy ity

Not observed at extreme
ages

1n 82% of men
In 18% of women
Corstant and extersive

In 72.5% of the cases

Irits
Subcutancon nodules

Recxtgenalogic Feateres

Loterapophyreat
arthritides

Other  features  dis-
tinctly visible in the

Sereleguc Feateres
Bbeep  cell  aglatin-
atlon

Dimi
Cates
Predominant in shoulders,
hips, and krwer extremi
thex

Rarely affected and pever
systematically

8.5% of the cascs

Never observed

hed In 91% of the

Involved In all cases
Very frequent

Frequent

Evcluton toward boay

Negative

Rhewmained Arthnitis

Obscrved at any age even
in nursing infants and old
men.

In 20%, of men

In 80%, of women.

Only In the cervical re
ghon In 20%, of the casex
Constant.

Always normal.

Predommnant fn hands
feet and skull.

Usually systematically in-
valved.

In 0o emec.

In 15% of the cases.

Never Involved,
Never observed.
Cervical reglon in only
20% of the cases.
Bone destruction (often
with acctabular fuston)

Fuslon of epiphysa by
contact (adhesions).

Positive in 30% w0 409,
of the cascy,
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should not be employed in osteo-arthniis  Indeed, some allow
themselves to be influenced by certamn chinical signs modification
of the spinal curves, reduction 1n respiratory cxpansion, which are
common 1n old men, and wrongly to regard certain bone formations
as syndesmophytes the features of these formations must be care
fully analyzed (Diagnosis of Syndesmophytes and Osteophytes,
44

P In )the same way certain conditions, such as the diffuse, decalcify-
ing myelomatosis of Weissenbach and Lievre, Rechlinghausen’s
bone disease, and the osteoporoses, also produce chinical symptoms
of diffuse spinal disturbance 1t 15 also necessary to make a sys-
temauc study of the roentgenograms—a study which will reveal,
besides osteoporosis, other roentgenographic spinal signs that are
characteristic of Ankylosing Spondyliis and that, according to our
experience, arc always absent 1n cases of osteoporosis from other
causes. We wish to emphanze the difficulty of interpreung the
condition of the sacroiiac jounts 1n roentgenograms of an osteo-
porotic pelvis.

ANKYLOSING VERTEBRAL HYPEROSTOSIS OF THE AGED (81)

In old patients there exists an ankylosing disease of the spine, of
which we have recently attempted to make an enuty and which 1s
distinguishable from Ankylesing Spondyhiis by 1ts chnical, roent
genographic, and apatoruic features It scems legiimate to re
produce our descripnion of this disease.

We have found mn the iterature anatomic descriptions of necropsy
speamens which, to us, appear to be smuilar to those that we have
studied 1n this discase.  But no climcal and roentgenologic study
of the subject has been published

In 1904 A Lén (136) gave an anatomuc description of the spine
of a patient who was afficted with a disease which had been de-
scribed by Pierre Mane and Astic under the designation (which can
be enticized) of Bechterew’s heredotraumane kyphosis and which
could well be applied to the kyphosis observed in our cases  More
over, Leri’s old man presented an angulation of the spine of the
Kiimmel Vernewl type (post traumatc spondylitis), which had
developed after a fall

M Meyer and E Forster (147) gave a similar anatomc descrip-
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ton under the name of monthfarnt hyperostoms of the nght mde of
the dorsal spine

In 1942 Oppenhesmer (150) observed, m old persons, osuficateon
of the spinal ligaments without involvernent of the mterapophyseal
articulations  These patients had a reasonable degree of apinal
mobility and did not complamn of pain He regarded these cases
as belonging to the group of osmfications occurnng in Ankylonng
Spondylius

In 1949 J Lacapere (131), m a study of spmal esteophytous
based solely oa dry specimens, noted flowing csufied outgrowths
which he called “melorhecstose vertébrale’ , a term that may lead
one to confuse this condition with the dusease described under this
name by A Lért 10 1928 Except for this designation, Lacapére s
anatomic description cancides, 1n 1ts broad lines, with that of the
previous writers and also with our own  These flowing bony out
growths (coulees) were mentioned 1in the German literature by
Wenzell 1n 1824 (268) and by Rokitansky in 1856 (256) These
authory, as well as Jater Schmorl and Junghanns (189), regarded
these flowing outgrowths as osteophytes fused to a spinal column
stiffened because of fibross of the discs

Our study of mine clinical and roentgenologic cases, of two
roentgenologic records, and of two subjects that were dissected
the amphutheater, has cnabled us to group certan clncal,
anatomuc, and roentgenologic features, and to solate an entity from
the group of ankyloting discases of the spine.

Crivicar CONSIDERATIONS

Age

This discase has been observed only 0 patcents aged from 50 to
75 years (average, 65 years) This is i distinct opposition to
Ankyloung Spondylitis which 1s usually found n adolescent or
middle aged patnents. Except i cases in which a defirute ante
cedent wrauma may have played a part, the age of onset 19 difficult
tn determine because of the latent evoluvon of the ducase

Sex

{n our first communtcation we dealt only with men  Since then
. e L e £PEY rhliahed Ate Caue
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Symptoms

The paticnts present cascntially an ankylosts of the dorsal seg
ment, and often 2 marked sufincss of the lumbar segment  In three
of our cases (the 3 post traumatic cases) the suffness extended to
the cervical region The stiffness brought with it an awhwardnes
which was often moderate and well tolerated by the patients A
few of them said they had become aware of the increasing stiffness,
but tn other cases the stiffness had been discovered on examination

In general the suffness had become established without pain and,
therefore, 1t was latent  Only three of our cases had presented
crther a lumbago of short duration or sciatic pain At the time of
examination the patients had practically no pain in the spine

We have not found any pronounced modification n spinal pos-
ture In two cases there was only a shight dorsal kyphosis of the
type usually encountered in old men

Except 1n two cases 1in which the patients presented osteo-arthritis
of the knees, which 18 a comman condttion at the age of these
patients, the pertpheral jounts were not involved  Therefore, there
was no doubt that the disease affected only the spine

Given the advanced age of the pauents, their general condition
was satufactory  Six patients were notably obese while the weights
of the others were normal

The rate of sedimentation was normal m all the cases, except one
1 which the patient was afflicted with chronic bronchiis  In two
patients the alkaline phosphatases were determined by the method
of Bodanski, and they were 6 5 and 53 umts or approxsmately
normat

ROENTGENOLOGY
Lateral Roentgenography of the Spinal Column

It 15 this method of exammnanon which permits one to make the
diagnosis

Lateral roentgenograms of the dorsal spine furmish the most character-
150 picture

In these can be seen a confimuows but uregular, flowing band
(coulée) of mereased denuty which borders the antenor surface of
the vertebral bodies and discs of the dorsal spmne, and which extends
to the lumbar region  Its upper lunst usually hies at about the
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tton under the name of moniliform hyperostons of the right side of
the dorsal spine

In 1942 Oppenhetmer (150) observed, 1n old persons, ossification
of the spinal higament without v olvernent of the imtesapophyseal
articulabions.  These pauents had a reasonable degree of spinal
mobibity and did not complam of pain  He regarded these cases
as belonging to the group of osuficanons occurnng i Ankyloung
Spondylins

In 1949 J Lacapere (131) i a study of spinal osteophytoss
based solely on dry specimens, noted flowing ossified outgrowths
which he called ‘melorheostose vertebrale * a term that may lead
one to confuse this condinion wath the disease described under thys
naroe by A. Lers 1n 1928 Except for thus designation, Lacapére s
anatomic description coincides, 1 1ts broad lines, with that of the
previous writers and also with our own  These flowing bony out
growths (coulees) were mentioned in the German bterature by
Wenzell 1n 1824 (268) and by Rokiansky in 1856 (256) These
authors, as well as later Schmorl and Junghanns (189), regarded
these flowing outgrowths as ostcophytes fused to a spinal column
stffened because of fibrosis of the discs

Qur study of nine chinical and roentgenologic cases, of two
roentgenologic records, and of two subjects that were dissected 10
the ampltheater has enabled us to group certan chmeal
anatomc, and roentgenologic features, and to 1solate an entity from
the group of ankylosing discases of the spine.

Crivicar CONSIDERATIONS

Age

Thus disease has been observed only in pauents aged from 50 to
75 years (average, 65 years) Thus 1s 1n disunct opposition 10
Ankylosing Spondyhiis which 15 usually found adojescent oF
muddle aged patnents. Except wn cases in which a defimte ante
cedent trauma may have played a part, the age of onset is dafficult
to determine because of the latent cvolution of the discase.

Sex
In our first communicatton we dealt only with men  Since then
we have collected femunine cases  Ote (253) published one case
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Symptoms

The patients present essentially an ankylosis of the dorsal scg
ment, and often a marked stiffness of the lumbar scgment In three
of our cases (the 3 post triumatic cases) the stiffness extended to
the cervical region  The stiffness brought wath 1t an awkwardness
which was often moderate and well tolerated by the patients A
few of them said they had become aware of the mereasing stiffness,
but 1n other cases the suffness had been discovered on examination

In general the stiffness had become established without paun and,
therefore, 1t was lafent  Only threc of our cases had presented
cither a lumbago of short duration or sciatic pain At the time of
examination the patients had practically no pain in the spinc

We have not found any pronounced modification 1n spinal pos-
tute. In two cases there was only a shight dorsal kyphosis of the
type usually encountered 1n old men

Except in two cases in which the patients presented asteo-arthnitis
of the knees, which 18 a common condition at the age of these
patients, the peripheral joints were not involved  Therefore, there
was no doubt that the disease affected only the spine

Given the advanced age of the pauents, their general condition
was satisfactory  Six pauents were notably obese, while the weights
of the others were normal

The rate of sedimentatuon was normal 1n all the cases, except one
m which the patient was afflicted wath chronic bronchiis  In two
patents the alkaline phosphatases were determined by the method
of Bodanski, and they were 6 5 and 53 umits, or approximately
normal

RoENTGENOLOGY

Lateral Roentgenography of the Spmal Column

It 1s this method of examination which permits one to make the
diagnosis.

Lateral roentgenograms of the dorsal spine furnish the most character-
stic picture

In these can be seen a contimuous but irregular flowing band
(coufée) of mncreased densnity, which borders the antenor surface of
the vertebral bodies and discs of the dorsal spine, and which extends
to the lumbar region  Tts upper mt usually lLies at about the



234 ANKYLOSING $PONDYLITIS

fourth dorsal vertebra (Fig 118) 10 one case this band also covered
the cervical spine  Opposite the vertebral bodies 1ts thickness varies
from a few milimeters to a centimeter, and then the anteropostenor
diameter of the vertebrae scems to be 50 increased that the vertebrae
have a flattened appearance. More often the anterior border of
the bodies appears dustinctly vimble at the posterior hmut of the
band  Opposite the discs the band thickens into large blisters of a
few cenumeters  The discs have a normal thickness and they do
not project nto these blisters the density of which 1 homogeneous
(Figs 118 and 119)

Lateral View of the Lumbar Spme At the antenor surface
of the column the flowing band 1s again seen, but here 1t u often
discontinuous and broken vpposite the discs or as if pushed back
by the discs.  Then may be seen cunous and exuberant pictures 1n
the form of a ¢ candle lame ’, the tip of which may extend very high
m front of the overlyng vertebral body  Here the anterior surface
of the bodies forms a sharp line which permuts one to distingunsh it
from the band (Figs. 120 and 121)

When the spinous processes are visble 1in the roentgenogram,
they show an increased denmty of the supraspinous ligament,
thus 15 often very dustinet 1n the posterior portion, where 1t may form
a bridge from one spinous process to another

The structure of these bands 1s rather homogencous and s
texture 1s not apparent.

Lateral View of the Cervical Spine  In the twao cases in which
we have been able to study rocntgenograms of this scgment, we
have observed enormous bone formatons on the anteror aspect of
the vertchral bodies. These proliferations do not form a contin
uous band, but they are separated from one another by clear spaces
i the projection of the duc spaces. These formations are very
thick 1 the middle portion of the bodies which appear enlarged 1n
the anteropostersor planc

This duscontinuous appearance of the bony outgrowths 1s al‘::’l

o the appearance often scen o the jumbar region ¢
g;:ctthn, m Eontrast to the canttnuity of the band m the dorsal
region this discontmuity 1 the lumbar and cervical regions must
be related to the greater mobility of these two regions
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A
Figure 118 Figure 119
Figure 118 Mr Sil Lateral rocotgenogram of the dorsal spine  an

terlor flowing band of increased density beginoing at D4 This band covers
the ducs and vertebral bodics, but the antenior borders of the bodies can be
distinguished.

Figure 119 Mr Per Lateral roentgenogram of the domal spine
anterior band with large bluters opposite the discs  the blsters do ot project
into the dmc spaces.



236




Figure 122 Same patient as in Figures 119 and 121

Antero-posterior roentgenogram of the lumbar spine and

racrofluc joints demse and fieeey bone structure  of the

third fourth and fifth lumbar vertcbeae  This appearance

is duc to hyperosions of the anterior surface of the vertebeae
(Fig 121) The sacroiliac joints are normal.

237
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Antero-Posterior Rocntgenography of the Dorsal and Lumbar
Spine

The 1mages are [ess charactenstic and thewr interpretation 15 mare
difficult

Along the lateral borders of the spme the flowing outgrowths are
hardly visible, but sometimes they may appear in the form of small
bridges, especially on the nght side.  In a few cases, i the darso-
lumbar region, these bridges may be rather pronounced, and these
images may rescmble those of Ankylosing Spondyhitis. Never
theless, the contrast between the strong band vistble in the anterior
surface of the spine 1n lateral roentgenograms and the faintness of
the lateral bands 1n antero-postenior roentgenograms 15 very stk
ing, and this 1s one of the most important elements 1n the diagnoss,
In Ankylosing Spondylins, i fact, the syndexmophytes are much
more vistble 1n antero-posterior roentgenograms than mn jateral
roentgenograms

Another charactenstic appearance, which 15 a result of the
anterior pasition of the band, 15 “a foggmess of structure of the
vertebral bodies” which 18 visible i antero-posterior roentgeno-
grams and which 15 due to the superimpostion of the band images
over those of the vestebral bodies

The ‘atructure of the vertebral bodiey” assumes a fleecy more
or less dense and granular, aspect, and thus image may lead to
errors 1n diagnostic interpretaton  Paget’s discase, neoplaxmie
process, etc A lateral rocntgenogram reveals, mn the antenor
surface of the vertebral bodies, the supenmposiuon of a band
nearly 15 cm. thick which enables one to understand the appear
ance of ‘fogginess of stricture” noted 10 antero-pastentor roentgeno-
grams (Fig 122)

Antero-Posterior Roentgenography of the Pelvis

The sacrotltac jounts are vistble and free from pathologic changes
(Fig 122) In no casc have we found any mgn of fusion or any
image of arthnias  These pictures are 1n opposition to those of
the bilateral sacrailiae lesions found in patents who are afflicted
with Ankylosng Spondyhtus. The thac crests are wregular,
their contours appear to be thickened sometimes throughout
their Jength, backward from the posterior superior spinc of the
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\hum  The increased density of this part of the bone extends over
a thurd of the sacrothac jownt space and may give a false 1mage of
‘fusion

Roentgenograms of the hands and cxtremtties taken of patients
n an attempt to determine changes i the penesteum, which might
permut us to relate this discase to others that are better fnown and
that have penpheral mamfestations (pulmonary hypertrophic
osteoarthropathy, mélorhéostose, ctc ), have given completely
negative results

DirrERENTIAL DiaonNoss

Vertebral Osteo-Arthntis

The question of differential diagnoss does not anse in the dorsal
part of the spine, where the continuous flowing outgrowth, which s
vuuble 1 lateral roentgenograms, 1t mtuated at the antero-lateral
aspect of normal bodies and discs. This band differs from the
usually amall osteophytic beaks seen 1n osteocarthritis of the dorsal
sping, 1 which the discs have become abnormally thin and the
densnty of the vertebral plateaux has increased

In the lumbar region the continuous band can readily be dise
tingwished from osteophytes, but when the outgrowths are inde
pendent of one anather, in the form of flame like wisps, they may be
confused with osteophytes. They differ from them by the follow
ing features (Fig 18)

They have a wide base that extends throughout or over a Jarge
part of the anterior surface of the vertebral body

The formaton starts from the entire antertor surface of the verte-
bral body and a projection extends upward, there are never any
large flame-like wisps starting from the lower border of the vertebra
and extending downward

The thickness of the discs 13 usually normal,

The diagnoss 1s difficult because since hyperostoss develops 1n
old people, osteo-arthritic lesions may be present i addiuon to
hyperostons.  But 1n such cases lateral rocntgenograms of the

dorsal region show a conanuous flowing band which establishes the
diagnosis
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Ankylosing Spondyliis

DirramesTiaL - Stans

Berwimn  Anxviomwo  SroroyLm awp  Axuviowws

Hyrezostoan
Anlylanay Spendririic Andplastag Hyperestas
Clincal
In young or old men In old men,
Kyphows In 63%; of the cases Normal smation of the spine

Lumbar and dorsal ankylosls, frequent
wmvolvement of the cervical regfon
Marked pain 1o the spinc in nearly all

s

Peripberal jolnt involvement {n 72.5%,

of the cases

Invalidiam common

Incressed sedimentation rate in 75%;

of the cxses
Faens pemography

Syndk phytes visible

antero-posterior films

Omnlfication present only In the upper

and lower thirds of the vertebral body

Ity In

Stifincar of the spine  lombar and dor

sal  rerely cervical
No pain in the spine,
No {avatvement of peripheral joints.

No fupctronal Impatrment,
Narmal sedimentation rate

Visible band, cepecially ia latera! Gs.

Thick band throughout the verdeal
thickness of the vertebral body

Normal sacrmlac jolnte

adjscent to the dixc space
Sucrolllac changes

ANATOMIC STUDY

Our attention having been sumulated by our chncal and roent
genologic observatons, we agawn took up the study of anatomo-
roentgenologic records made hy one of us before the war on the
spines of old persons that had been obtatned at necropsy

After study and comparuson of the roentgenograms of thesc specr
mens with those of our clinical cases, we were able to connder two
of them as belongiag to the discase which we are considerng and
to briog together the anatonue, chinical and roentgenologic features.
Here 1s the report of one of these necropses

Specmen A
Lambar mobility 15 complete 1n all directions, but the entire dorsal
scgment 1s absolutely rgid
Apprarance of the Vertebral Column (Fig 123) A regulary
wavy bony plaque 1s mtuated on the night nde of the dorsal spinc
from D-2 to D-11 This plaque 15 continuous and embraces the
hollows and bulges of the spine and 1t 13 crossed by transvene



DIAONOSTIC PROBLEMS 241

Figure 123 s. Photograph of Specimen A from the front  bony plaque with
blisters sdtuated on the right side of the dorsal spine from D-3 to D-11  Note-
worthy are the transverse furrows that mark the passage of blood vessch Isuing
from the aorta. b. Photograph of Speamen A from the left side  the common
anterloc vertebeal ligament is pushed back toward the left side by the bony~
plaque  The tongue like, hyperostotic extersions of this plaque toward the left
side arc clearly viible, Opposite these the vertebral ligament can be easily
detached.

furrows that mark the pasage of vessels 1swing from the aorta
Thesc vessels are seen 1n the fibrous sheath (around the spine) which
had previously been reflected without difficulty with a periosteal
clevator  The bony plaque has the color and consstence of com
pact, pearly, white bonc comparable with those of the femoral
diaphyns. Here and there 1t 13 pierced by the nutrient vascular
foramina  Although this plaque 18 unilateral, 1t sends out tongue
hke prolongations at the level of the intervertebral spaces (D-7 and
D-8, D-8 and D-9 and D-9 and D 10)

The Common Anterior Vertebral Ligament (Fig 123b) This1s
readily visible  the bony plaque crowds 1t toward the left side, and
the small tongues referred to are smtuated beneath the ligament
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Thus higament, which adheres strongly to the vertebral bodies as
well as to the margins of the discs, can be canly loosened from the
transverse tongue like projections that have already been described

The costovertebral articulations, the interapophyseal articula-
tiony, as well as the sacroihac jomts, have preserved therr mobility

Roentgenogram of Speamen A LaTERAL ViEw OF THE DorsaL
Seve A well-defined flowing outgrowth extends 1n front of the
bodies and dises from D4 to D-12 It seems to hug the anterror
surface of the vertebrae, and a clearer apace 1s vistble between the
posterior part of the band and the antenior surface of the vertebrac
Fig 124)

Osuique ViEw of tiE Dorso-runsar Spine Here we find the
band already descibed  In this projecnion a sharp line separating
the anterior surface of the vertebra from the bone band 18 not seen,
but at certam levels it appears 1n this projection distinctly fused to
the vertebral bodies it cancellous layer 18 continuous with that of
the bodies (Fig 125) The contrast between the 1mage of a band
fugging the vertebral bodies, as seen in the lateral view and the im-
age of a band fused to the vertebral bodies, as seen n the nght
oblique view, seems to be explamed by the position of the hyper
ostoses of the vertebral bodies  In the present cases, indeed, the
hyperostoses are situated 1n the right antero-lateral scgment of the
circumference of the vertebral bodies.  In lateral roentgenograms
there are two tangential surfaces 1) that of the anterior surface of
the body 2) that of the anterior part of the hyperastons  In the
oblique projection only one hne 13 tangential to the beamof rays and,
since the hyperostons 1s the most antenor formanon 1t will produce
anmmage Thus, in this oblique projection, we see the seat of the
hyperostosu, and roentgenograms clearly show that, in this plane,
there 1 no line of cleavage between the hyperostous and the
vertebral body ~ The cancellous layer of the hyperostosis and that
of the vertebral body are continuous Thu explanation enables
one to understand the appearance of ¢ juxtaposiion  of the hyper
astoses over the lateral images 1n our roentgenologic records.

ANTERO-POSTERIOR VIEW OF THE DoRsaL Srine A flowng out
growth 18 seen to descend along the night ude of the spine st farmd
bridges and, beng superimpased over the vertebral bodzes, 1t 18
creases the apactty of thewr right half
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Figure 124 Figuare 125

Figurc 124 Necropey specimen A.  Lateral roentgenogram of the dorsal spine
the anterfor flowing outgrowth is situsted m front of the vertebral bodies from
which {t appears to stand out distinctly

Figure 125 Same specimen as in Figure 124 Right oblique rocntgenogram
here the flowing outgrowth appears to be distinctly fused with the vertebral bodies.
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In brief, from the pant of new of pathologie anatomy, this diseass i
characterized by the presence of bony excrescences that anse along
the entire sides of the vertebral bodies and pass in the form of bridges
over the disc spaces, apposite which they often present offshoots.
These hyperostoses have a bony steucture with a very thin cortex.
The layer of cancellous bone 1s continuous wath that of the vertebral
bodies

These proliferations of bone are usually situated 1m the dorsal
spine, but in some cases they may extend farther from the axs
down to the upper part of the sacrum.  They tend chiefly to cover
the right antero-Jateral portion of the dorsal spine, but n the
dorsolumbar and lumbar regions, they may also occupy the left
antero-lateral aspect, and even the median anterior part, of the
vertebral bodies

These prolferattons of bone appear to be mndependent of the
common anterior vertebral ligament contrary to the hgament,
they are, n fact, lateral rather than median  In our two anatomic
examunatons the ligament was normal and could readily be de
tached from the bony excrescences In one case in which the
hyperostoses were situated not only on the night nde of the spine,
but also at its anterior part, they crowded the anterior vertcbral
hgament toward the left nde

The large swellings or hyperostotic excrescences that often
develop oppostte the discs are not related to the salient margios of
the discs We have a few cases of hyperostons without any osteo-
phytes being viuble at other levels 1n roentgenograms  When the
spinal column presents large osteophytes, the bony proliferations
cover the ostcophytes and produce oppoute them an additonal
promunence, but the largest proliferations are often scen opposite
discs of normal thickness.

The co-existence of osteophytes and hyperostouc formatons,
which has just been described  has often led physicians to nterpret
this condition as an advanced form of vertebral osteophytoss
(osteo-arthriis of the spine) At the present ume, from a roent
genographic pomnt of view, we disungush the osteophyte from the
flowing outgrowth or band ~ But only repeated anatomic examina
uons will perrut one to say when a hyperostouce flowmng band 13 or
13 not related to degeneration of a disc
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Etiorocy

We do not have 1ny definite ideas on the ctiology af thus discase

One constant fact 18 the semlity of the pauents average age, 05
years  Age, thercfore, plays a role in the process

A severe trauma has been found three tumes at the beginning of
the discase, we consider this as perhaps the precipitating cause of
the climcal signs

The remaming difficulties presented by these patients must not
be given too much weight  these are people of advanced age who
present the visceral sequelae of the collective discases from which
they have suffered duning their enure life (cardiac nsufficiency,
bronchits, 1cterus)

Consequently we belicve we have the climcal, roentgenologic,
and anatomo-pathologic elements necessarv to permit us to 1salate
an ankyloung discase of the spine distinctly different from Ankyl
osing Spondyhitis.  For this disease we propose the designation of
semle ankylosing hyperostons of the sprnal column  this demignanon brings
into ane group 1) hyperastasis, which 1s the most obvious anatemo-
pathologic element  2) and two constant clinical features stiffness
of the spine and advanced age of the patient (average, 65 years)
Doubtless this disease 15 not rare but most frequently 1t occurs with
out being recognized or 1t 18 confused with other ossifications of the
spine.

We do not know the pathogenesis of this condition It should be
noted that this flowing outgrowth tends to develop especially 1n the
dorsal segment which, m old persons, already has little mobilty
According to some writers, this loss of mobihty may permut the
fuson of the osteophytes which usually remain independent

TuERAPEUTIC DEDUCTIONS

Since the stiffness nterferes very hittle with the acuvities of these
patents, and moreover, since they are old people, the problem of
treatment for the spinal discase rarely anses  Attention 18 almost

alwayz attracted by other organic disorders of old age or by add:
tional ostco-arthrnitic manifestations.
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A causes of Ankylomng Spondyliis the infections are most
frequently mentioned, but none of the different hypotheses which
have been advanced has been proved ! Therefore, we will only
menton the factors that may precipitate or favor the development
of the disease without being 1ts determimning factors.

Thewfections gonorrhea, Malta fever, dysentery, staphylococeic
or streptococeic infection, tonsilins, pharyngitis, scarlet fever,

Tuberculous

Icterus

Traumatism,

Cold, overwork, captvity

Pregnancy

Psonasis

Heredity

GONORRHEA

In our patients its presence has been systematcally sought, 1t
was found among the patients antecedents in 31 out of 200 cases.

Gonorrhea had immediately preceded the onset of the diseass 1n seven
cases, or 359, Itisinteresung to note that, 10 sx of these cases,
the first symptoms had been an attack of perspheral oligo-articular
or poly articular arthrins with a rather acute onset and that, 1
most of the cases, this attack had been followed by a long remusston,
the permstent wvolvement of the spine having supervened only
after many years (5 to 10 years)

Example of Onset of Ankylosing Spondyhtis with Gonorrhes

Mr Ch chemunt aged 41 years, seen 1n October 1949
At the age aof 25 years, he had contracted 2 very severe blennor

1 The possible relationships between acute rheumate fever rheumatold arthrith,
dered In the chapter on Clmification, p. 285
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and Ankylosing Spondylitis are
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thama with fever, and this had Isted six months  Eight days after
the onset of the gonococeic nfection pain and swelhng of the ankles
and knees  very sharp pain in the hups and in a few joints of the hands
The patlent had remamed in bed for six months after which he had
resumed hus normal work during a remuson that had continued for
three years.

At the age of 28 years, hmping and tranment pain in the right hip

At the age of 31 years, he was drafted into the army  after having
been stationed in a very humid trench, he had begun to fee! pain in
the hips and i the lumbosacral region A roentgenogram of the
spine, which was made at that time, showed dorsolumbar syndesmo-
phytes

Swnce then, the progresmon of the disease has been continuous
now he u bedndden and an invalid

In this example gonorthea hay a dustinct chronalege relanonship
to the onset of the duease which belangs to the febrle polyarcular
type then a complete remusion continued for three years  After a
penod of overworl, the patient had another spinal attack  a roent
genogram showed syndesmophytes, which proved that the disease
had been progressing for a long tune and that it onsct had been
synchronous with the articular attack at the age of 25 years

In the 18 cases in which an acute or chromic gonococcic infec
tion had preceded by many years the onset of Ankylosing Spondyl
1tis we have not observed a febnile onsct which had been 3o frequent
mn the previous series  a relationship between the two conditions
cannot be proved

In nx cases the gonorrhea had occurred after the onset of the disease,
mn two of these cases, after the blennorrhaga had abated, a fresh
exacerbation of Ankylosing Spondylitis had occurred

Thus there are a few rather distinct cases n which the onset of
the disease or a subsequent exacerbation 18 related to gonorrhea
These facts have been conndered m the study of involvement of the
sacroiliac jomts, a form of involvemnent which some regard as
gonocoecic but, to us, this idea scems to lack foundation

MALTA FEVER

We do not know a nngle case 1n which the duease has had 1t
ongin in Malta fever A report (95), which 15 often cited 1n the
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literature, was based on five cases, but the author did not furnush
any rocntgenographic evidence and, according to his comments,
1t 15 difficult to know whether these cases were examples of Anky!
osing Spondyhiis or of mehitococere spondylitis

TONSILLITIS, PHARYNGITIS AND OTHER PRESUMABLY
STREPTOCOCCIC INFECTIONS

These are rarcly found at the outset of the disease, and we have
found only three examples 1 our records  1n these cases a febnile
polyarticular onset had been observed  In two other cases these
conditions had developed at the beginming of exacerbations in the
course of the discase  thus the part played by streptococeic infec
tions 1n the onset or 1n exacerbations of the discase seems probable,
but 1t does not occur frequently

STAPHYLOCOCCIC INFECTION

A general furunculosis that had progressed for six years, and a
carbuncle that had lasted 45 dayy, had preceded the anset of the
disease

SYPHILITIC INFECTION

Four of our patients were spphlttics but we do not have any reason
to tncruminate the treponema i the development of Ankylosing
Spondylits.  Ths proportion of 2% 1s not very different from that
which we have observed 10 our rheumatic pattents as a whole and,
conndering the frequency of the disease we regard this as a mere
cowncidence

TUBERCULOSIS

In our patients we have not carried out any systematc mvestiga
tion of the visceral mandestations of tuberculosis  roentgenograms
of the lungs were made only occasionally ~We cannot give any
rdea of the frequency of this condivon m Ankylosing Spondylits
Many wrters have emphasized the important or prepoaderant role
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of hoch baoll in this discase but, in our opinion, they lacked
arguments and convincing statistics (179)

We have observed 1 few cases in which the pulmonary disease had
preceded or accompanted the onsct of Ankylosing Spondyhius (p 179),
1t 13 probable that tuberculosis had played 2 role in the develop
ment of Ankylosing Spondyhtis, but no onc could speak of tuber
culous spondylitis because we have not found, 1n the joints, any
tubercle bacilli or any lesions characteristic of tuberculosis, this s
proved especially by the large number of histobacteriologic exami
nations that have been made, especially since the practice of arthro-
plasues began  To us 1t would seem, rather, that tuberculosis
mught have a precipitating action that would modify the terramn

We have gathered two cases in which marked destruction of
two adjacent vertebral bodies (Fig 37) 18 present  this picture 18
stmilar to that of Potts disease, but this diagnosis could not be
proved  According to Romanus and Yden, this destruction may
be due to the mflammatory process of Ankylosing Spondylitis
Usually, according to these authors, only shght cromons of the
vertebral bodies are present—erosions which, 1in the few cases
aited by them, seem to have preceded the appearance of the bony

bndges 1n these cases destruction of the vertebral bodies was more
marked

ICTERUS

Jaundice, whatever may be 1ts ongin, extubits spectacular and
tranuitory remussions, which Hench especially has emphasized for
rheumatord arthnitis But also, and we have noted 1t m some cases,
the ficst symptoms of the disease, or of exacerbations when the
disease had been 1o a penod of remussion for a long tume, may have
appeared soon after the jaundice had dusappeared, and this s
probably due to a loss of resstance of the tssues  the general fatigue
that follows jaundice 15 a common phenomenon

TRAUMATISM

At the beginmng of (he disease we have obtaned clear evidence of
trauma 1n s1x cases, or i 5%, of our cases.
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Iiterature, was based on five cases, but the author did not furnsh
any roenigenographic evidence and, according to his comments,
1t 13 difficult to know whether these cases were examples of Anky!
osing Spondyhitis or of melitococcic spondylites.

TONSILLITIS, PHARYNGITIS AND OTHER PRESUMABLY
STREPTOCOCCIC INFECTIONS

These are rarely found at the outsct of the disease, and we have
found only three examples 1n our records 1n these cases a febrile
polyarticular onset had been observed  In two other cases these
conditions had developed at the beginming of exacerbations n the
course of the discase, thus the part played by streptococeic wnfec
tions 1n the onset or 1n exacerbations of the disease seems probable,
but 1t does not occur frequently

STAPHYLOCOCCIC INFECTION

A general furunculosis that had progressed for six years, and a
carbuncle that had lasted 45 days, had preceded the onset of the
disease

SYPHILITIC INFECTION

Four of our patients were sphlitics but we do not have any reason
to incrurunate the treponema 1o the development of Ankyloung
Spondyhus This proportion of 2% 13 not very different from that
which we have observed n our rheumatic patrents as a whole and
considering the frequency of the disease, we regard this as a mere
coiwncidence

TUBERCULOSIS

In our patients we have not carned out any systematic investiga
ton of the visceral mamifestations of tuberculosis  roentgenograms
of the lungs were made only occamonally  We cannot give any
idea of the frequency of this condition 1 Ankylosing Spondyhus
Many writers have emphaszed the important or preponderant role
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of hoch bacillt 1n this discase but, i our opimon, they lached
arguments and convincing statistics (179)

We have abscrved a few cases 1 which the pulmonary disease had
preceded or accompanted the onsct of Ankylosing Spondyhus (p 179),
it 1s probable that tuberculoss had played a role in the develop
ment of Ankylasing Spondylius  but no one could speak of tuber-
culous spondylius because we have not found, n the joints, any
tubercle bacill or any lesions charactenstic of tubcerculosis, this 1s
proved especially by the large number of histobacteriologic exarm
nations that have been made, especially since the practice of arthro-
plasties began  To us 1t would seem, rather, that tuberculosis
mght have a precipitating action that would modify the terrain

We have gathered two cases 1 which marked destruction of
two adjacent vertcbral bodies (Fig 37) 1s present, this picture 1s
similar to that of Pott's discase, but this diagnoss could not be
proved According to Romanus and Yden, this destruction may
be due to the inflammatory process of Ankylosing Spondylitis
Usually, according to these authors, only slight erosions of the
vertebral bodies arc present—erosions which, in the few cases
ated by them, scem to have preceded the appearance of the bony
bridges 1n these cases destruction of the vertebral bodies was more
marked

ICTERUS

Jaundice, whatever may be 1ts ongin, exhibits spectacular and
transitory remussions, which Hench espeaially has emphasized for
rheumatoid arthritis.  But also, and we have noted 1t 1n some cases,
the first symptoms of the disease, or of exacerbations when the
disease had been 1n a period of remussion for a long ttme may have
appeared soon after the jaundice had disappeared, and this 1s
probably due to 2 loss of ressstance of the ussues the general fat
that follows jaundice 1 a common phcnomcnor,n e

TRAUMATISM

At the bepinning of the disease
we have obtained clear
trauma in s1x cases, or 1n 5% of our cases car evidence of
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Thus very low figure, as compared with those gwven by other
writers, 11 explamned by the fact that we have deemed 1t wise to
elimnate many cases in which the patients themselves had related
the onset of their Ankylosing Spondylitis to a trauma, but 1o which
this cnologic noton did not stand up under criticism for one or
several of the following reasons

1) Close questioning disclosed clhimical signs of the disease befare
the date of the trauma

2) Roentgenograms made soon after the acadent, wdicated
lesons of long standing which could not have developed 1n a few
weeks or months

3) Sometimes roentgenograms made before the trauma had
revealed lesons typical of Ankyloung Spondyhtis, especially in
the sacroiliac jounts, but which previously had not been identified
as such.

Example of Ankylonng Spondylitts with Onset after Traums

Mr Ka aged 52 years. June 16, 1937

At the age of 17 years, fell from a bicycle on the right hlp  after
this fall pain in the postertor part of the right thigh some months
Iater, pain 1 the postenior part of the left thugh, then pain in the
lumbar region A duagnosis of Poti's disease was made and the
patient was sent to Leysm where he was treated for 18 months At
the end of hus stay there, the error was corrected and the diagnons of
Ankylonng Spondylins was made

At the age of 30 years, Intis appeared and this ocular disturbance
alternated from one eye to the other and recurred almost cvery year
At the present time the patent continucs to suffer from lus spine.

On examunation, bendes complete stiffness of the spine, he presents
slight wvolvement of the nght shoulder the sedimentanon rate
varies from 28 to 57

This example shows that trauma may play a precipitating role
1n the onset of a few cases af Ankyloung Spondyliis

Our cases have not presented features that would permut us o
group them into a disunctve chncal form  progresston of the
disease 1n the spine has been 1dentical to that of ordimary Ankylosing
Spondyhts 1nvolvement of peripheral jonts has occurred with
the same frequency as in cases without & traumatic onset
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Sometumes trauma has precipitated a fresh attack in a patient
who had been afflicted with Ankylonang Spondyhus for many years

FATIGUES OF WAR, COLD, OVERWORK

One of these factors played a part in mine of our cases, these were
i men who had been prisonere of war (8 cases) or who had fought
in the war (1 case)

In six of these cases the chinical onset had been noted during thesr
capuvity, and 1n three others an exacerbation had supervened n
the course of these phyncal tnals (Example, Chat , P 246)

PREGNANCY

In two of our cases the disease had begun after confinement (in
one case immediately afterwards, and in the other 6 months after
wards) In a third case an exacerbation had followed the patent’s
confinement  In a fourth case, in whuch marked stffness of both
hips had already developed, recourse to a Cesarian section had to
be made

In one case the disease had begun after hysterectomy, in another
patient an exacerbation and aggravation of the disease had occurred

after the same operation  From such meager evidence conclusions
cannot be drawn

PSORIASIS

We have collected 13 cases in which psoriasis had been asociated
with Ankylonng Spondylitis, they constituted a chinrcal form and
they were menuoned previously (p 199)  But if this dermatons
gves 1o Ankylosing Spondyhitis a special smpress, 1t does not appear
thatat can be regarded as an etiologc factor

DYSENTERY
We have not observed Reiter's syndrome in any of aur cases
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HEREDITARY FACTOR

We have found 1n our records 10 cases with fanulial antecedents
parents, brothers or sisters who had been afflicted with Anlylosing
Spondylitis  On two occasions we have examined two cases m the
same famuly, in which the patents did not present more common
features than two cases of Ankylosing Spondyhiss taken at random

Thus already ancient wdea of farmihial Ankylosing Spondylius, al
though 1t has been supported by few cases, has suggested that an
hereduary factor might have an mportant or essenual place n the
cuology of Ankylomng Spondyhits  But in order to study it, 1t
would be necessary to examune clinically and roenigenologically the
parents of each patient and not to imut one’s self to stmple mforma
tion obtamned by questioning, we do not have any defimite rdeas
on the passible importance of heredity as an enologic factor

Dunng the past few years, different writers have carned out
systematc studiey of famihes one of whosc members had been
afflicted with Ankyloung Spondylitis

In 1936 Clausen and Kober (37) examined the families of 10
patients who were vichms of Ankylosing Spondyhtis, and 1n these
10 famibes they found nine cases of the discase.  These patients
were distributed as follows three cases in one famuly two cases in
one famuly, and one case in each of four other families.

In 1948 B Rogoff and R. H Freyberg (173) examued the
families of 24 patients, these families being suspect because of 1n-
formation furmshed by the patents  The authors agmutted that,
out of 100 parents of patients affected with Ankyloung Spondy hin,
the percentage of thse affected was from 95 t0 13%,

In 1949 H F West (218) after having calculated the frequency
of the dusease (1 10 2000 nhabutants of the city of Bristol {400,000
inhabitants]), esatmated the frequency of the disease as 100 umes
greater 1o familes one of whose members was bemng treated for
Ankylosing Spondyhtis (9 cases of Ankylosng Spondylhins in the
families of 83 patients) than m the other famdics among this
population

These studics have been confirmed by Stecher (206) who, after
having examuned a series of parents of patients afflicted with Ankyl

osng Spondylits and a group of persons taken at random, found
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that Ankylosing Spondyliis was 70 times morc common among
the parents of patients suffening from Ankyloung Spondyhus than
1n the control scrics

Moreover, Stecher noted that, of 10 women who were afflicted
with Ankylosing Spondyhiis and who had brothers, the brothers of
four of these women were also affected by the disense

Stecher (206,264) thinks that ““The discasc 1s inherited as a single
chromosome dominant factor with incomplete penetrance (pene
trance the ratio of actually compared to expected affected)
Penctrance differs greatly between the sexes, being 73%, 1n men and
199 1n women  Spondylitis 1s not a sex hinked character  Pene-
trance 1n the family where there 15 2 woman with a spondylius 1s
100%.

Summanzing, different conditions, such as gonococeal infection,
tuberculosis trauma overwork, and surgical operations,
may comncide with the onset of Ankylosing Spondyhts or of 1ts ex-
acerbations. 'We regard these conditions, which are diverse and
not specific, as precipitating factors and not as specific causes of
the disease.

On the contrary, 1t 1s evident that there exists a dominant heredi-
tary factor  According to Stecher thus factor 13 more penctrating
m men than 1n women  To us the cases 1n which preaipitating
factors are or are not found and the cases mm which heredity 1s
evident (farmihial cases) do not seem to differ from one another
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STUDY OF DRY SPECIMENS

Lussar Rrcion
Thas study 15 based on seven dry specimens.

The Vertebral Bodies

The shape of the vertebral bodies 15 not altered, and therr
height 15 normal

From a structural pomnt of view, the external appearance of the
vertebral bodies in the zones where they are not covered with
syndesmophytes 1s normal  The vascular forammna are quite
visible (Figs 126a and b)

In a sagittal section of the spine the cancellous bone of a vertebra,
and especially 1ts central portion, sometimes appears to be rarefied,
the trabeculae are fine and their number relatively small  and
they may even be lacking

This rarefaction of the cancellous bone 1s readily vimble 1n
roentgenograms, and especially 1n lateral roentgenograms (Fig
127) thus generally appears in the form of clear zones which are
arranged 1n horizontal bands that occupy the middle third of the
vertebral body  the Havermian and Henle canals are often very
apparent. These pictures of rarefaction contrast with the generally
denser images of asteo-arthritis of the spine

The Bone Brnidges or Syndesmophytes, Their Sites and In-
sertions

The appearance of the vertebral bodies 13 modified by the
presence of bone formations  when these are 1 a stage of moderate
development they are nserted 1nto the upper or lower third of a
vertebra, and 1n the form of bridges they cross the intervertebral
space, where they present a swelling or bulge and insert themselves
into the lower or upper third of the adjacent vertebra

These formations are not evenly distributed over the entire cir-
cumference of the body they are very large over their lateral and
antero-lateral aspects, whle they are thin or absent over the an-
terior aspect  Thus the appearance of the lateral aspects of the
lumbar spine 13 greatly modified opponte the intervertebral discs
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P T

Figures 126c and d.  Same specimen a1 in Figurea 126a and b ¢, Roentgeno-
gram at a right threequarter apgle d.  Antero-posterior roentgenogram.

contrary, shows a widenung of the vertebral plateau which 1s ex-
tended by the osteophyte

In a few speamens that presented marked alteranons the bone
formations also covered the muddle third of the vertebral bodies,
and this was especially_true of their lateral aspects  When this
occurs, the syndesmophytes then form a continuous line, with
bulges and hollows and these bulges and hollows persist because
the syndesmophytes are always thinner opposite the middle third of
the bodies.  Even at this very advanced stage, the bone formations
do not extend beyond the postero-lateral angle of the body, and
they are absent from the posterior part of the bodies and discs

The bony outgrowths and bridges are whiter and smoother than
the vertebral bodies, and they contan fewer vascular foramina
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Figurc 127 Dnv apeamch of Ankylo-
sing Spondylius  Lateral rocntgeno-
gram of the lumbodorsal spine
thin anterror syndesmophytes  dises
of pormal thickness  osteopoross
of the bodies, especually In ther
mddle portion  ankylosis of the
interapophyseal jolnts  osuficaton of
the interspinows ligaments D-11 and
D-12.

fibers and the outermost fibers of the disc At a more advanced
stage the process of ossification also affects the latter fibers

The Interapophyseal Joints

These Joints present a bony ankylosis and form, with the articular
epiphyscs, a small continuous column ! In a horwzontal section s
found either a continuous layer of cancellous bone without hmut,
m which the vestiges of an old articular space can be recogmized or
more rarely a more or less long cleft nituated at the site of the former

! In ooc specimen the volume of the interapoplryseal joint had Increased, as i the
extremitics of the bone or the articular capsule had profifarated.
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articular space. Osstfication of the jant, therefore, begins at the pe
riphery

We consider cntirely justified the remark made by Giintz (98)
that the changes mn the soft parts of the interapophyseal jomts that
are seen 1n fresh speamens may disappear during maceration of
the dry specumen  The observation, o a dry spectmen, of ap-
parently normal interapophyseal jomnts should not lead one to
conclude that the specimen 1s not one of Ankylosing Spondylitis

The Ligaments Flava

In piace of the igamenta flava there 15 found a sheet of bone with
verucal stmations, the thickness of which may vary between 1 and
2mm In a few cases these bony sheets completely block the pos-
terior mnterlaminar apace

The Intervertebral Foramuna

In the lumbar region the intervertebral foramma appear to be
normal, they are bounded 1n front by the bodies and the discs
which, opposite the postero-lateral angles of the vertebrae, do not
present any prominence or ossification

The syndesmophytes that cover the lateral surface of the spmal
column behund stop at a certain distance from the intervertebral
foramna  1n a few cases, at a more advanced stage, we have scen
syndesmophytes extending as far as the postero-lateral angles of the
vertebrae but they did not encroach on the foramina

The postertor part of the foramen 15 lunited behind by the
ankylosed interapophyseal articulations, the increased smze of
which does not appear notably to reduce the caliber of the foramen
Nevertheless, the contiguity of these altered articulations to the
nerves runmng through the foramen may explain the radrating pain
of the nflammatory phase that produces ankyloss

Only the intervertebral foramina between L-5 and S-1 and be-
tween D-12 and L-1 present some peculianties which we will study

The Spinous Proccsses

Opposmite their posterior border and sometimes also at their
upper and lower borders, these processes present a bony thickening
In one case we found n place of the supraspmnous and interspinous



PATHOLOQIC ANATOMY 261

hgaments, a contnuous sheet of bone nituated between the spinous
processes, this sheet extended forward and joined the ligamenta
flava which were also ossified

The transverse processes are normal

DorsaL Reaion

We have studied 12 dry specimens of the domal spine (half the
specimens mcluded 12 vertebrae) of patients who had been afficted
with Ankylosing Spondylitis

Most of these dorsal spines presented a marked dorsal kyphosis

The Vertebral Bodies

Their structure presented the same alterations as in the lumbar
spine, but the bones had undergone even greater rarefaction,
frequently the layer of cancellous bone had disappeared

In roentgenograms the unsectioned specimen showed, in this
segment, clear bands in the nuddle third of the vertebral bodics,
and the canals of Henle were quute visble.

In two specimens we found, 1n the zone where the kyphoys had
started, one or two wedge-shaped vertebral bodies 1n which rarefac
tion of bone was very pronounced In these very advanced cases
the ankylosed spinal column presented a tubular appearance com
parable with that of a long bone.

The Syndesmophytes

These have the same appearance as in the lumbar region, but
therr distmbution 15 more extenmive In this zone, indeed, are
found prominent syndesmophytes that form real pads, not only on
the lateral surface, but also on the anterior surface, speaimens
with an aggravated kyphess these syndesmophytes on the antenor
surface are very marked

In two specimens, on the left side of the spine, beginning at D-6
there appeared a vertical impression that dewiated slightly in 1ts
lower part  In this zone the syndesmophytic pads were flattened
and more compact, and they presented a smooth surface Their
impression appeared to be related to the thoracic zorta
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articular space  Ossification of the jont, therefore, begins at the pe
riphery

ch consider entrely justified the remark made by Ghntz (98)
that the changes n the soft parts of the interapophyseal jonts that
are seen in fresh specimens may disappear during maceration of
the dry specimen The observation, n 2 dry specimen, of ap-
parently normal interapophyseal joints should not lead one to
conclude that the specimen 1s not one of Ankylosmg Spondylitis,

The Ligamenta Flava

In place of the ligamenta flava there 1s found a sheet of bone with
vertical striations, the thickness of whuch may vary between 1 and
2mm In afew cases thesc bony sheets completely block the pos-
terior interlaminar space

The Intervertebral Foramina

In the lumbar region the intervertebral foramina appear to be
normal, they are bounded 1n front by the bodies and the dnes
which, opposite the postero-lateral angles of the vertebrae, do not
present any promunence or ossification

The syndesmophytes that cover the lateral surface of the spinal
column behind stop at a certain distance from the intervertebral
foramina 1n a few cases, at a more advanced stage, we have seen
syndesmophytes extending as far as the postero-lateral angles of the
vertebrae, but they did not encroach on the foramina

The postenior part of the foramen 1s lumited behund by the
ankylosed interapophyseal artculauons, the increased size of
which does not appear notably to reduce the caliber of the foramen
Nevertheless, the contiguity of thesc altered articulations to the
nerves running through the foramen may explain the radiating patt
of the inflammatory phase that produces ankylous.

Only the intervertebral foramina between L-5 and S-1 and be
tween D 12 and L-1 present some peculiarities which we wall study

The Spwous Processes

Opposite thewr posterior border and sometumes also at thetr
upper and lower barders, these processes present a bony thickening
In one case we found, 1n place of the supraspinous and 1nterspinous
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higaments, a continuous sheet of bone situated between the spinous
processes, this sheet extended forward and jomncd the hgamenta
flava which were also osuified

The transverse processes arc normal

DorsaL Rearon

We have studied 12 dry specimens of the dorsal spine (half the
specimens included 12 vertebrae) of patients who had been afflicted
with Ankylosing Spondylitis,

Most of thesc dorsal spines presented 2 marked dorsal kyphous.

The Vertebral Bodies

Their structure presented the same alterations as in the lumbar
spine, but the bones had undergone cven greater rarefaction,
frequently the layer of cancellous bone had disappeared

In rocuntgenegrams the unsectioned specunen showed, 1 this
scgment, clear bands in the nmuddle third of the vertebral bodies,
and the canals of Henle were quite visible

In two specimens we found 1 the zone where the kyphosis had
started, one or two wedge shaped vertebral bodies in which rarefac-
tion of bone was very pronounced  In these very advanced cases
the ankylosed spinal column presented a tubular appearance com
parable with that of a long bone,

The Syndesmophytes

These have the same appearance as wn the lumbar region, but
ther dustribution 13 more extenmve In this zone, indeed, are
found promunent syndesmophytes that form real pads, not only on
the lateral surface, but also on the anterior surface, m specimens
with an aggravated kyphous these syndesmophytes on the anterior
surface arc very marked

In two specumens, on the left nde of the spine, beginning at D-6
there appeared a vertical impresion that deviated slightly 1n 1its
lower part  In this zone the syndesmophytic pads were flattened
and more compact, and they presented a smooth surface Their
impression appeared to be related to the thoracic aorta
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articular space  Ossification of the joint, therefore, begins at the pe-
Tiphery

We consider entirely jusufied the remark made by Giintz (98)
that the changes 1n the soft parts of the mterapophyseal jounts that
are scen n fresh speamens may disappear during maceration of
the dry spectmen The observaton, in a dry specimen, of ap-
parently normal interapophyseal joints should not lead one to
conclude that the specimen 15 not one of Ankyloning Spondylitts,

The Ligamenta Flava

In place of the hgamenta flava there 13 found a sheet of bane with
vertical stmations, the thickness of wiuch may vary between 1 and
2mm Ib afew cases these bony shects completely block the pos-
terior interlaminar space

The Intervertebra! Foramna

In the lumbar region the mtervertebral foramina appear to be
normal  they are bounded 1n front by the bodies and the ducs
which, opposite the postero-lateral angles of the vertebrae, do not
present any prominence or oasification

The syndesmophytes that cover the lateral surface of the spinal
column behind stop at a certan distance from the mtervertebral
foramina 1n a few cases, at a more advanced stage, we have scen
syndesmophytes extending as far as the postero-lateral angles of the
vertebrae but they did not encroach on the foramina

The posterior part of the foramen s limted behind by the
ankylosed 1nterapophyseal articulations, the mcreased size of
which does not appear notably to reduce the ealiber of the faramen
Nevertheless, the connguity of these altered articulations to the
nerves runming through the foramen may explan the radiating pan
of the inflammatory phasc that produces ankylosis

Only the mtervertebral foramina between L-5 and S-1 and be
tween D 12 and L-1 present some pecubartiies which we wall study

The Spious Processes

Oppostte their posterior border and sometimes also at thewr
upper and lower borders, these processes present a bony thickenng
In one case we found, 1n place of the supraspmous and interspious



PATHOLOQIC ANATOMY 261

higaments, a continuous shect of bone situated between the spinous
processes  this theet extended forward and joined the ligamenta
flava which were also ossified

The transverse processes arc normal

DorsaL Realon

We have studied 12 dry specimens of the dorsal spine (half the
specimens included 12 vertebrae) of patients who had been afflicted
with Ankylosing Spondylitis

Most of these dorsal spines presented a marked dorsal kyphoms

The Vertebral Bodies

Thesr structure presented the same alterations as in the lumbar
spine, but the bones had undergone even greater rarefaction,
frequently the layer of cancellous bone had disappeared

In rocntgenograms the unsecuoned specimen showed, i this
segment, clear bands in the middle third of the vertebral bodies,
and the canals of Henle were quute visible

In two specimens we found, 1n the zone where the kyphosis had
started, one or two wedge shaped vertebral bodies 1n which rarefac
tion of bone was very pronounced  In these very advanced cases
the ankylosed spinal column presented a tubular appearance com
parable wath that of a long bone.

The Syndesmophytes

These have the same appearance as mn the lumbar region, but
therr dutnbution s more extensve  In thu zone, indeed are
found promunent syndesmophytes that form real pads, not only on
the lateral surface, but also on the anterior surface 1 specimens
with an aggravated kyphous these syndestmophytes on the anterior
surface are very marked

In two specimens, on the left mde of the spine, beginnung at D 6,
there appeared a vertical impresion that deviated shightly in 1z
lower part.  Tn thus zone the syndesmophytic pads were flattened
and more compact, and they presented a smooth surface  Their
impression appeared to be related to the thoracic aorta
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Often the entire thickness of the discs had dimunished and they
were narrowed 1n front, especially 1n the zone where kyphos had
begun  The discs presented two kands of osafication

Anterior Fusion of the Vertebral Bodies This was found
cases 1n which the antenor narrowing had brought mnto contact the
two bony plateaux that had ended by fusing together, the cancellous
layer of the vertebral bodies extended without any break in con
tinwity

In these specimens the disc space no longer reached the anterior
border of the spinal column which was thus transformed 1nto a con
tinuous bone, with transverse elefts, rendues of the discs, and open
g behind toward the spinal canal

Osnfication of the Interior of the Duses  In certain specimens
1 which the discs had preserved a reasonable thickness (Fig 128),
we found in the discs small and more or less extenmve zones of
osufication with a cancellous type of structure, these ossifications
contrasted with those previously described, 1n which the disea had
become narrower

The Interapophyscal Articulations

Only 1n half the specimens had these undergone any alterations
In other dry specimens, where these joints were intact, syndes
mophytes were present 1n the dorsal region while mn the cervical
and lumbar segments of the same specimens changes in the intera
pophyseal jomts were present.?

The Interspinous and Supraspinous Ligaments

Here one finds an osufication of the supraspinous ligament,
which extends in the form of a bndge from one process to another
In the dorsal region we have not found any esufication of the inter
spinous ligaments.

The Costo-Vertebral and Costo-Transverse Articulations
We have noted an osnification of the igamentary apparatus that
unites the head the rib the vertebra, and the costal tuberosity to
the transverse process, and someumes also - fication of the
1 In serial roen! tscen + pophyseal Jolnts,
and then syndesmophytes,
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Flgm;:—lza Dry specimen of Ankylosing Spondyhins.  Lateral roentgenogram
of the dorsal spine  comification of the anterior part of the disas.
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cervico-transverse intercostal igaments.  Often enough, when the
rib 1s separated from 1ts insertion, the central rone of the costoverte
bral and costotransverse articular surfaces appean: to be mtact
On the posterior surface of the transverse process we have found
rather frequently some of the vertical steiations that were described
by Borellm (24)

In this region the mtervertebral foramina are difficult to examine
because of the postenor extrenunes of the nibs that have remamed
m place and because of the general ossification of the ligaments,
which thus form narrow clefts through which run the intercostal
nerver.  Thus was notéd from the intervertebral foramen between
D~4 and D-5 as far as the faramen between D-11 and D 12, where
the cleft between the dssified formations 15 very narrow

Cervicar. RegroN
We have examuined six dry specimens

The Vertebral Bodies

They did nat present any deformuties, and 1n the sections their
structure appeared to be normal

The Syndesmophytes

a In two dry specumens (Figs 1293, b ¢ d, and ¢) they
resembled thase 1 the lumbar regaon

b In three specimens (Fig 130a b and c), that present
nterapophyseal changes typical of Ankylosing Spondylius, the
appearance of the syndesmophytes 1 altogether peculiar, 1n fact,
they appear 1n the form of a longitudinal plaque applied to the
anterior surface of the vertebral bodies and discs  the posterior
surface of this plaque adheres to the vertebral bodies, and the an
tentor surface 18 Aat and smooth as if 1t had been palished with
sandpaper 1t laps over the lateral surfaces of the spine where 1t 13
much thinner  The upper hmut of thes mass 1s at about C-3

Sagttal sections of these three specumens show that it s bone
nssue with a superficial cortical layer, & deep cortical layer apposite
the discs, and between the two a cancellous fayer conunuaus with
the cancellows bone of the vertebral bodies. Thu formation,
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Figure 129 Dry specimen of Ankylomng Spondylitls. Cervical
Photographed from the front anterior lyndP;moyl;byta. b Phnstgénmphc‘é

from the dde  bony ankyloas of the § h 1 tero-
it o s
rocntgenogram.  d. Lateral roentg am. e jg!n : ‘:1:.. nl;u‘a:—.l;

5

quarter angle.
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therefore, 15 :dentical to the typical syndesmophyte but here the
syndesmophyte 1s much larger, especially 1n the muddle portion of
the vertebral bodies

This lamunated zone resembles the zone we have seen on the
left side of the spwal column, that 1s related to the aorta  the organ
1n contact with the spine 1s the esophagus which, conceivably by s
movements of degluttion, thapes the syndesmnophyte

The Interapophyseal Articulatrons

These joints present changes that are entical to those observed
1n the lumbar region  The ankylosed joints and the articular
processes form elegant little columns.

The Uncovertebral Articulations

They are fused 1n nearly all cases, transverse sections show an
ankylosis analogous to the ankyloss described 1n relation to the
mterapophyseal articulations

The Intervertebral Foramna

These are quite free  the foramuna through which passes the
vertebral artery arc not altered

THE SAcro-1L1AC JOINTS

In two dry specimens the lesions are much less pronounced than
one could have imagmed from the roentgenograms  the bones are
not completely ankylosed and the articular space 15 abnormally
thin, but between the two articular surfaces small clefts rbout 1
mm thick persist.

Agam we find bone bridges between the small wing of the sacrum
and the wing of the iium  the 1lsotransverse higament 1s gssified

Intervertcbral Foramen between L-5 and 5-1

Normally this foramen 13 narrower and longer than the other
foramma 1n the lumbar region  indeed, 1t forms a true tunnel
(30)
But i our specamens this foramen does not show any pathologic
reduction 1n caliber nevertheless, the presence of osnfication 1n
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the superior ihotransverse and tosacral igaments and of the syndes-
mophytes  fille’ the region

THE PELvIs

The thac crests (2 specimens) were thick, and 1n one case they
presented a thick edge from whuch hung bony spines that could be
compared with stalactites. On the outer surface of the pelvis
rugosities and small spines were situated along the muscular lines

In one case the descending ramu of the 1schia were shightly larger
than normal and roughened, especially at their lower border,
we found, 1nserted 1nto the 1schial tuberosities and at the sites of the
great sacro-sciatic ligaments, strong bony spines 4 centimeters
long the ascending rami were thickened and rough, but the cleft
of the pubic symphysis was preserved

Trz Hirs

b In three specimens the acetabulum was free from the head of the
femur It was deeper than normal because the margmn of the
acctabulum extended outward i the form of a rough, crrcular
excrescence (osufication of the acetabular nm)  the 1schio-pubic
notch was shightly narrowed by proliferations that were mgerted into
the anterior and posterior horns, the bottom of the acetabulum was
mvaded, n 1ts penpheral partion, by bony tisue from the sem:
lunar facet.

In a fourth dry specimen the head of the femur and the acetab-
ulum were ankylosed Judging from a roentgenogram, the contours
of the head and acetabulum had disappeared, the capcellous
bone of the head and acetabulum was continuous from one to the
other N

NECROPSIES

Necropsies have shown that the anterior longiindinal ligament of the
spine 15 free and independent of the syndesmophytes that Lie 1m
mediately beneath it (137) (55), only n cases with very advanced
disease did we find alight osuficanon of this hgament. The
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surgical findings of J J Herbert, in the coursc of vertebral osteot
omies (106), confirm the fact that the anterior [ongitudinal
hgament s free, 1n order to reach the syndesmophytes this figament
must be retracted  Fhistologic studies (89, 98, 41), which we will
present later, confirm these findings  We can, therefore, assert
that, 1n Ankylosing Spondylitis, the anterior longitudinal Jigament
18 not involved 1n the osifying process

But some clanification of the definition of the anterior longitudinal
ligament should be given

Classically and according to Poiner and Charpy, “the common
antenor vertebral higament 1s a long fibrous band or ribbon which
extends over the middle portion of the anterior surface of the verte
bral bodies from the basal apophysis of the occipital bone to the
sacrum. The fibrous fasciculi that compose the anterior vertebral
hgament extend longitudinally and run parallel to one another
The long, superficial fasciculi extend over the bodies of several
vertebrae (4 or 5), while the deep fasciculi, which are shorter,
extend from one veriebra to the next, and they blend with the
perosteum  When the igaments are separated by traction, which
1s pomble, the peniosteum of the vertebral bodies, which 18 it
mately blended with the higament, 1s torn at the same tume, 1t 1
found that this adheston or fusion, which 13 very strong opposite
the vertebrae, 19 weak over the discs” (159)

Fr J Raner (163) gives a different description, or more pre
ascly a different defimtion, than the one given by Poiner and
Charpy  According to this author, the column formed by the
vertebral bodies and disce would be surrounded by a fibrous sheath
that unites the vertebrac one to another Thus fibrous sheath 1s
composed of 1) The external elements of the dis, or fibrous rng,
and a sheath composed of short fibers that are inserted into two
adjacent vertebrae and thus pass in the form of a bridge over the
corresponding intervertebral space  This fibrous coat, which
Rainer calls  pert rachis”, completely surrounds the lateral and
anterior aspects of the vertebral bodies  2) A system of long super
ficial fibers that form the common anterior vertebral higament
These fibers are inserted not like the preceding ones mto adjacent
vertebrae, but mto vertebrae that are remote one from the gther
Thus hgament forms a sort of band which, 1n the lumbar region
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covers only the anterior surfaces of the vertebral bodies The
decper fibers of thus hgament are shorter and shorter and form an
mmpereeptible transition with the short fibers of the ‘pert rachis.’

We believe the osstfications that were descnibed i our study of
the dry specimens develop chiefly at the expense of what Rainer
describes as “penrachis disc ning and system of short fibers,
which are continuous with the penosteum of the vertebral bodies
Later the osnifying process may affect the middle fibers of the fibrous
coat, and very rarely the anterior longitudinal ligament.

This explains how 1t 13 possible to separate the common antertor
vertebral hgament, or the system of long fibers, from the short
fibers which, as anatomusts have found, are ossffied Syndes-
mophytes predomunate over the lateral aspects of the spine, where
the common anterior vertebral ligament 1s not present ! the
ossifications, therefore, develop at the expense of the short fibers
that cover the Jateral aspects as well as the anterior surface

HistoLooic STunieEs

The hustologic studies (199 82, 136, 98, 89, 41, 269 265, 228,
and 258) were based on a small number of cases.  Rarely did they
include the spine and the joints of the extremities of the same patient
which would have made 1t possible to compare the lesions by the
affected regions or joints

The reported cases may be divided 1nto two groups according to
the presence or absence of nflammatory signs  But, as Freund
(89) aptly remarked, different authors have not the same cntena
to define 2 rheumatic inflammatory leston  For fum the lesions
found 1 certain cases of Ankylosing Spondylitis and those found
1n rheumatoid arthritis are not identical.  Nevertheless, Freund be
lieves that the presence or absence of inflammatory signs perouts
one to divide the cases of Ankylosing Spondyhitzs into two groups.

We will analyze the different hstologic studies and present the
wnformation placed at our disposal by Professor Rutishauser (269,
258)

! Perhape the anterioc k dinal fig i1 respansibic for the slight development
of anterior syndesmophytes, because it exerts pressure on them
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The hstologre sections were obtained from the spine of a patient aged
41 years, who had died of chronic nephritis  In his case the Ankyl
csing Spondy hitis appears to have started at the age of 17 years wath a
polyarticular episode It was not until very late that attention was
drawn to the kyphotic deformity of the spinc and that a roentgen
ogram of the spine revealed the cxutence of Ankylosing Spondy lius
(latent form)  But i spite of the long standing disease, some of the
changes m certan regions had not progressed much

SPINE

The Dusc Changes, and the Bony Bridges Opponite and Near
the Discs

Not a single wmiter has found any mgns of inflammation in the
antenor part of the spine.  Most of the papers relate to the osufica
tion of the outer part of the disc which ends i the formation of a
bony bridge opposite the disc.

Ossificaion of the Dt We have drawn especially from the
wnungs of Rutithauser and his co-workers, and from those of Van
Swaay

“The fibrous ring loses 1ts fibro-cartilaginous character and
assumes a byalin aspect.  Then, around the cells of the aterstitial
substance, 1t gradually presents a calcareous unpregnation  Thus
impregnation beging in the region adjacent to the marginal border
and extends vertically towards the corresponding formation n the
wvicimty of the adjacent border This impregnation foretells and
directs the osufication which followsit.  It1sa question of metaplasia
of the disc nng 1n bony tissue  This bone undergoes a change
structure and becomes transformed into cancellous bone with 1ts
cavities continuous with those of the vertebral body

The formation 1t vertical and 1t occupies the place of the outer
most fibers of the disc ring The anteror longitudinal hgament 18
not mvolved in thu transformation  therefore, 1t 18 not affected by
the osufying process

As this bone bridge progresses toward the center of the dase, 2t
may become thicker, 1n very advanced cases the entire disc, even
18 posterior portion, may become omified  For a long time the
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cartilaginous plaques remawn free from this change  Signs of
mnflammation are not found at any stage (Rutishauser, 269)

Sections of Bone Bridges at their Outset, Their Sutuatron
Dusc between D-4 and D-5 At this level roentgenograms show a
normal mmage By contrast a sagittal secthon through this aren
discloses marked histologic changes.

The main lesion 1s found m the superficial layers of the fibrous
nng of the disc  Its central portion shows large foct of mucoid
degeneration with rare areas of regeneration beginning in the
fibro-cartilage of the disc A httle decper than the cortical layer
of the vertebra 18 found a sharply circumscribed cavity about t mm
in diameter, containng very large cells some of which resemble
fibrocytes while other parts are made up of cells with small, deeply
stained nucler surrounded by a clear halo, the cytoplasm 1 very
abundant and contains granulations that are fantly stained with
comn It 1s possible to follow the formation of these cells which
derive from the fibro-cartilage seeking to repair the necrosis,

In the sections that we have examined we have not seen any
vesszls  The mtercellular substance contains some edema flud
with very few fibrils

Between this lesion and the anterior igament there 1s another
pathologic focus, with ill-defined contours, and with masive
necross and mucowd degeneration of the fibrocartilage  In other
sections through the same dusc the two foct are fused (Fig 131a)

Similar Jesions are not found n the anterior ligament, but 2
few small foca of adipase tssue undergoing necrosis are seen between
the cortical layer of the vertebra and the anterior igament.

The great excess of caleium extending over 2 or 3 mm, 1n the
anterior part of the termunal cartilaginous laminae of the vertebral
bodies should be emphasized The fine calcareous granulations
are 1n large measure pericellular  In this particular zone, however,
they infiltrate the mterstitial substance and accumulate along 2
lIine with geographic contours opposite the posteror margin

Disa BeTweeN D-5 anp D-6 (Fio 1318) In this parn-sagittal
section we find, directly beneath the inscrtion fasacull of the
psoas muscle, a thin lamna of bone crossed by a few Haverman
canals. Above and below 1t rests on the cortical layer of the verte
bra Between this bone and the fibro-cartilage of the disc are seen
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Figure 131 a. Dic between D-4 and D-5 (3X magnificaion)  Sagittal
section.  Stain, hematoxylin and cosin 1 postenor part of the antenor long
tudinal Lgament 2. focus of mucold degencration and necrosls opposite the
fibrous nng 3 zone of fibrocytic prolferatdon with beginning regencration
4 mamive impregnation with calcium opponte the terminal lamina of cartilage.
b Disc between D-5 and D-6 (3X magnification) Para-sagittal sectson.
Stain, hematoxylm and ecnn ! lateral portion of the antenor ligament and
muscular fibers of the psoas muscle 2. syndesmophytes replating the fibcous ring
3 residuc of the degenerated and necrosed fibrous ring  small ulands of cald-
ficaion 4 doc proper (the gap between the necrosed fibers and the anterior part
of the dmc &8 an artefact)

a few areas of connecuve tissue derrved from the fibrous ning,
these are largely necrosed The orentation of these remdual
fibers 15 1n large measure modified, and a few of them are 1m
pregnated with calcium and stain deeply with hematoxylin

The same observations are to be made 1n the postenor portion,
but there osufication 1s less advanced

Opposite the disc proper only degenerative changes are to be
seen, and these should be related to the age of the panent

These two images, the carliest we have ever encountered, prove
that the imtial lesions occur in the fibrous ning of the disc and not 1n the
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ligament They would seem to begin by mucaid degeneration of
the fibers of the ning and to be accompanied by an excessve
deposition of calcrum at the level of the marginal border

Section of Bone Bridge 1n an Advanced Stage of Develop-
ment, Disc between D-6 and D 7 Sagattal section  In this area
a roentgenogram shows a thin bridge of bone connecung the
anterior borders of the two vertebrac and corresponding to the
clasucal description of the syndesmophyte.

Here we observe first that the anterior vertebral ligament 15 made wp of
parallel fibers stained a rose color by eosin and not taking hematorylin
nowhere 15 there any trace of celaum depont This higament presents
the same features as the antenor vertebral hgament of a healthy
spinc taken from a patient of the same age, which we have examined
histologically  But 1nstead of reshng against the fibrous ning of
the disc, 1t covers a compact band of bone which 1s continuous with
the cortical layers of the vertebral bodies above and below 1t, this
sheet of bone 13 1n direct contact, 1 1ts posterior part, with the
mtervertebral disc which 15 very shightly altered but no longer
has a fibrous ring At the ostcocartilagioous Iimut, which stains
mare deeply with hematoxyln a few small vascular buds are to be
scen (Fig 132)

Sections Showing the Extension of the Lesmions Toward the
Center of the Disc.  Disc between D-7 and D-8 Sagittal section
Here we find the same arrangement as in the previous section, but
the antenor bridge of bone 1s thucker It 1s the seat of a rearrange
ment of bone shown by the enlargement of the canals 1nto cavities
contaiming bone marrow and by the modified onentation of the
suture lines which are no longer parallcl to one another  Besdes,
the ossification follows the penctration of the vascular buds mnto the
mtenor of the disc (Fig 133)

Disc between D-8 and D 9 Sagittal secton  The antersor hirmt
of bone 13 formed by a thin, compact lamina, the remamnder of the
bone bridge being formed by arcolar bone in continmty with that
of the vertebral bodies 1t contains a mixed bone marrow  The
antenar part of the disc 15 slightly altered, but i 1ts median portion
there appears hyalin cartilage in contact with which 1 trabecular
bone nich in mixed bone marrow  Worthy of note 13 the normal
thickness of the disc and the perustence, opposite the ossification of
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Figure 132. Sagitta scction of a syndesmophyte (D-6-D-7) Stained with

hematoxylin and cosin. (5X magmfication) 1 lamellar cenfication of the fibrous

ring of the dise 2. intact anterior vertebral ligament (the separation at the top
fs artificial, as 13 also the nrultiple split appearance of the disc).

Figure 133 Sagittal sccnon of the dmc between D-7 and D-8 1 Penctration

of the vemels into the duc, leading to omfianon 2. Rearrangement of the

lamellar bone which gradually becomes areolar 3 Intact anterior vertebeal
lgament.

the median zone, of two bands of cartlage (upper and lower)
these are nearly straight and they indicate the hrmts of the disc 1o
process of ossification (Fig 134)

Disc between L-5 and S-1 Sagittal secion  Two thin bands of
hyalin cartlage mark the himuts of the transformed disc. The
antertor portion 18 formed by cancellous bone with rather dense
trabeculae  Behind, the bridge of bone 1s thinner, but it has the
same features as the anterior part. In the center of the greatly
transformed disc 13 noticed a very large area of fatty marrow meas
unng 12 X 6 mm n diameter bordered 1n part by incurving
trabeculae and in part by the remdual cartilaginous bands. This
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Flgure 134 Stgralmmno!thcducbcmD—BlndDﬂ shcwingbcg'lnn]
d of

omificauon of the latter  The & phyte 1 ye

fatty tissuc 18 undergoing masuive necrosis, and this 1s accompanied
by the appearance of fibnnous deposits opposite the walls of the
necrosed fat cells. In the antenor part as well as 1n the posterior
part the ligamental fasciculi are found intact (Fig 135)

Comments!

In the discs we find nearly all the stages of their transformation,
from the lamellar ossificatian of the fibrous ring only to csaficanon
of the entire disc

We wish to draw attention to the fact that this osnfication at the
outer border of the disc corresponds, from the roentgenologic point
of view, to an 1mage like a bony bndge which practically does not
project beyond the hine of the vertebral bodies.

Moreover, we have observed that, in these cases, the vertebral
bodies have a square shape To Romanus and Yden (257) this

1 The case studicd by Riotton and Wettstein was one with a latent evolation  the
roentgenogram s gimilar to that shown in Figure 27 In this latent form the disc
changes appear much more diffuse and prooouanced than in the other formy in which
the disc has preserved its normal thecknese.
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Figure 135 Sagttal sccton through the disc between L-5 and 51 Hema
toxylo-cosin smin  (Magnificalon  3X ) 1 Anterior vertebral ligament
pushed back by the bone bridge 2 Cartilage resdues cotresponding to the
upper and lower limits of the dic 3 Active fod of enchondral omfication
4 Partal owification of the fibrous nng in the posterior part of the duc 5
Large focus of neerons in the midst of the medullary adipose tissue, with deponts
of fibrin (to be noted is the absence of bone throughout this entire zone)

would scem to be due to a destruction of the vertebral angles by an
inflammatory process, we are not famihiar with the histologic data
of thete authors.

Osufication adjacent to the Disc.  There 1s another roentgeno-
graphic image (Figures 8, 8bis, 9, 10, 12, and 14) in which the osm
fication begins in the upper or lower third of the lateral aspect of the
vertebral body  We have found this type of bone bndge 1n some
of our dry specimens. Freund has shown hutologic sections
m which the bony ocutgrowth had developed beneath the pent
chondrium or the penspinal periosteum.  The esification may ex
tend erther inward toward the disc or outward and very rarely
toward the median fibers and the longitudinal igament

Changesin the Interapophyseal Joints ~ As we have previously
mentioned, the reports may be divided mnto two groups according
to the presence or absence of inflammatory signs.
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Figure 136 \'cruc:lmiun!hmugh
the posterior articulation between L1
and L-2.  Hematoxylin-<osin stain.
(Magnification  3X) 1  Inner
Lmlt of the ossificd capsule 2. Pro-
greslon of ankyloals by enchondral
omfication (o trace of inflamma
ton) 3 Preparatory perichondro-
cytic calcification 4  Subchorndral
osteosclerons 5 Mucokd degenera-

multuplication of the cartilage celb.

—

ANkyLomis BY ENcHONDRAL OssiFicaTioN The majonity of
Joints examined by Riotton and Wettstein had already become
ossified  therefore the onset and the ossification of the capsules
could not be observed The ankylosts progresses centripetally
from the joint capsule, where 1t begins, toward the center of the
jomnt This 1s a clasuc enchondral ossification without any trace
of inflammation

Sections of Interapophyseal Joints  Not a smngle articulation s
absalutely normal A vertical section through the are D-2 and
D-3 shows, at one point of the inferior apophyms, a few myelogenous
buds penctrating the cartilage and accompanied by a few round
cells of ymphocytic type  The carulage 1s relatively well preserved
The resdues of the supenor diarthroms, limited at each extremity
by trabeculated bone that has invaded both capsule and cartilage,
no longer show any arucular cleft

In a vertical section at the level of L-1 and L-2 (Fig 136) differ
ent lunds of changes n the cartilages are observed  The upper part
of the jont 1s invaded by cancellous bone with mixed marrow
which, beminning at the outer margin of the now osufied joint
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Figure 137 Horlzontal  section
through a postenor articulation be
tween D-10 and D-11  Hema
toyhn ard cosin staln (Magnl
fication 3% ) Complete bony ank
ylosis. 1 Onified articular capsuke
2. Normal ligamentum flavum.
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Figure 138 Central part of the peeviows secion  (Magmification
10X ) Cartlaginows rests in proces of omificaton

capsule, stops abruptly against the remdual carulages Here
many changes are seen  There are large areas in which the
cartilage cells have prolferated and one may see as many as 12
cartilage cells piled one aganst another and surrounded by a
diffuse, bluish halo At other points, especially at the two ends of
the subchondral zone, fine deposits of calcium surround the car
tilage cells  Small myelogenous buds extend toward these arcas
some arc even bordered by bands of a rosy substance corresponding
to osteod  The arucular cleft persists and oppowite the cartila
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gnous surfaces, there 18 mucoid degeneration with expasure of the
fibers  beneath, may be scen wide bands in which the cells have
duappeared  The subchondral bone, which 1 distinctly more
dense than normal, sends a few rare myelogenous buds in the
direction of the.cartilage

A horizontal section through the vertebral articulations between
D 10 and D-11 shows a marked bony ankyloss. In this area there
are still a few 1slands of cartilage impregnated with fine granules that
stain deeply with hematoxylin and that correspond to calcareous
deponits which nearly always surround groups of cartilage cells.
These cartilaginous rests, which occupy the center of the former
articulation, are here and there eroded by small, vascular, myelo-
genous buds that do not contamn any mflammatory cells At
certain points one can recognize the former articulation only by the
onentation of the thuchened bone trabeculae  elsewhere every trace
of the jont has disappeared, and the trabeculae extend without any
break 1in conunuity from one articular process to another (Figs.
137 and 138)

A vertical secton through the articulation between D-11 and
D-12 shows sull more advanced bony ankylosis without any areas
of cartilage

In the other nterapophyseal articulations that we exammned we
found the same 1mages as those which have just been described

Van Swaay (265) found a mmuilar process of omification He
stressed the pomnt that the obliteration of the articular cleft is due
to proliferation of the two cartilages which invade each other
and thus results i a cartilaginous ankyloms  Subsequently, accord
10g to fum, an enchondral type of ossification develops.

FiBrous ANKYLOSIS FOLLOWING AN ARTHRITIS  Stven, Fracnhel,
Guntz, and Freund found inflammatory lewons lymphocytic
nodules, pannus beginning in the capsule and gradually destroying
the carulage The three first authors regarded these lesions as
wdentical to those of rtheumatoid arthritis, but Freund does not
share this opinion

Glintz, and Freund, make a disunction between the inflamma
tory lesions in the interapophyseal joints and the enchondral osifi
cation of the disc  According to them the latter is due to the loss
of spinal mobulity resulting from ankylosis of the interapophyseal

jomnts,
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Figure 139  Frontal section

through the scroilac reghon

Complete  bony  ankylosis.

Only rarc blands of cartilage
remain

Figure 140 Section through the hip of 2 woman, yeans Ankylasin,
Spondylhits.  Destruction of the nordegencrated ;‘rel‘illsgsc by ﬁ:&ﬁammn :
panms  (Section furnuhed by Prof E Rutshauser) o
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Flgure 141 Section through the hip of & patent aged 25 years,

with Ankylosing Spondylitis  Lymphocytic Infiltranron with a few

plasma cells in a pannus covering and absorbing the articular

cartilage of the femoral head  (Section furnithed by Prof E.
Rutishauser )

Changes mn the Costovertebral and Costotransverse Jounts
Wettstein and Riotton have observed ankylosis by enchondral
ossificaion  Swven, on the contrary, observed destruction of
cartilage by a destructive process

CHANGES IN THE MANUBRIO-STERNAL Jornts  Sawill studied
five manubriosternal joints  he did not find any signs of mflamma
tion but he thought the replacement fibrous tissue which he
described was similar to that found 1n advanced rheumatod

arthritis
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Figure 142 Secuon through the hip of 2 man aged
29 years, with Ankylosing Spondylitls. In thu section
the contour of the femoral head, as well as that of the
acctabulum, are only shighty altered. The artcular
cartilages are replaced by porotic bone in conhnuty
with that of the acetabulum (small, close meshed
trabeculac in the upper part of the section) and of the
head. In the supero-internal quadrants of the old
artcular space small bands of fibrous tmue persust,
In the head the bone is porotic ard oneote.  Hemato-
potens begins only at the level of the femoral neck
(Section furnished by Prof E. Rutishauser )

SACRO-1LIAC JOINTS
Van Swaay while studying a case with recent lesions, found,

the sacroihac joints, the same type of enchondral osufication as in
the interapophyseal jonts
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Jomnts oF THE EXTREMITIES

AThe hips have been most frequently studied because of ther
more frequent mnvolvement on the one hand and, on the other hand,
because of the tissue removed 1n the course of arthroplasties §

Most wnters found inflammatory mgns characterized by a
pannus that destroyed the cartilage  Cruickshank (228) found this
n the 13 cases which he studied, and Rutishauser (258) 1n three
out of four cases The histologic lesons were dentical to those
found 1n rheumatoid arthritis  Nevertheless, except in one case,
the destructions observed in our roentgenograms are much less
pronounced than mn rheumatowd arthritis and they do not change
the shape of the femoral head

The fourth case studied by Rutishauser showed osufication of the
cartilage 1 this case the articular space had preserved 1ts normal
width, as was shown by the vestiges of the joint surfaces As we
have already mentioned, (p 133), we often find a roentgenographic
wmage of bony ankyloms with an articular space of normal width,
this picture corresponds to this type of lesion  Unfortunately, we
do not have any histologic sections made dunng the imtial stages of
this bony ankyloss

~pSummanuning, 1n Ankylouing Spondylitis two kinds of processes
have been described 1) An enchondral osufication featured at the
outset by calcareous deposmts around the cartilage cells, without
any trace of inflammation  This kund of osufication has been
observed 1n the intervertebral discs, the wnterapophyseal joints, and
the sacroihac joints To us 1t seems that the bony ankyloss of a
hip studied by Rutithauser must have been a result of thus process
2) An inflammatory process with formation of a pannus that de
stroys the cartilage and may end in fibrous ankylosis Thus has
been observed 1n the joints, and especially in the ups  As far as
the hups are concerned, the inflammatory lesions are sumilar to those
of rheumatord arthritis.

At the present time 1t 1s imposnible to say whether or not these
dlﬁ'cr(:n?typm of processes are assocuated m the same patent 1f
they should be, their character would then depend on their situa
tion Neither can 1t be claimed that there are two anatomic forms

of Ankylomng Spondylm.a)(



Classification

In the chapter on Euclogy we mentioned that the cause of Ankyl
osing Spondylhiis 1s unknown Iifferent hypotheses have been
proposed, but these lack substanual foundations  In this chapter
we will first present the clinical 1nd anatomice features pecubiar to
Ankylosing Spondylitis, then we will set forth the relationships
between Ankylosing Spondylins and the other nflammatory
rheumatic syndromes.

Comments on the Characterstic Features of Ankylosing
Spondyhtis

If an hereditary factor 15 admitted, the part which 1t plays in
the disease 13 not understood  From the analyss of the symptoms

and from their development certain ideas emerge which help to
understand the discase

Clinical Features The sacroihac joints become involved early
and constantly  Nearly always ivolvement of the spine extends
upward Peripheral involvement develops in an unregulated
manner, and this 1s 1n contrast to ascending involvement of the
spine  Perpheral involvement affects especially the joints of the
hands and feet, and those of the lower extremitics

Anatomic Features Ankylosng Spondyhitis involves essen
tially formations derived from connective tisue the locomotor
apparatus and the irs. It may end in ankylosis by osmfication of
the jomnt elements capsule, cartilage, fibrocartilage (dusc), and
tendon insertion

In the jonts and discs this ossfication develops centnpetally,
beginning at the periphery 1t may reach the center of the articular
cleft or of the disc

The presence or absence of inflammatory signs observed in early

285
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Jonrs oF THE EXTREMITIES

AThe hips have been most frequently studied because of therr
more frequent involvement on the one hand and, on the other hand
because of the tissue removed 1n the course of arthroplasties, y

Most wnters found nflammatory mgns characterized by a
pannus that destroyed the cartilage  Cruickshank (228) found ths
i the 13 cases which he studied, and Rutishauser (258) in three
out of four cases The hustologic lemons were 1denncal to those
found 1 rheumatowd arthnitis  Nevertheless, except in one case,
the destructions observed 1n our roentgenograms are much les
pronounced than i rheumatoid arthritis and they do not change
the shape of the femoral head

The fourth case studied by Rutishauser showed csufication of the
cartilage 1n thus case the articular space had preserved 118 normal
width, as was shown by the vestiges of the joint surfaces  As we
have already mentioned, (p 133}, we often find a roentgenographic
image of bony ankylosis with an articular space of normal width,
this picture corresponds to this type of lenon  Unfortunately, we
do not have any histologic sections made during the 1mual stages of
this bony ankylosis
Summanzing, 1 Aunkylosing Spondyhts two kinds of processes
have been described 1) An enchondral asafication featured at the
outset by calcarcous depomts around the cartilage cells, without
any trace of inflammanon Thus kind of osaficanon has been
observed 1n the intervertebral discs, the interapophyzeal jomnts, and
the sacrothac jownts. To us 1t seems that the bony ankylous of a
hip studied by Rutishauser must have been a result of this process
2) An inflammatory process with formation of a pannus that de-
stroys the cartilage and may end 1n fibrous ankyloss. This has
been observed 1 the joints and especially in the hips.  As far 23
the hips are concerned, the inflammatory lesions are sumilar to thase
of rheumatord arthnts

At the present tume 1t is impossible to say whether or not these
dlﬁ'cn:n?typc of processes arc associated n the same patient, i
they should be, their character would then depend on therr situa
tion Nesther can it be claimed that there are two anatomuc forms

of Ankylosing Spondyhius X



Classification

In the chapter on Luology we mentioned that the cause of Ankyl
osing Spondyhtis is unknown Different hypotheses have been
proposed, but these lack substantial foundations  In this chapter
we will first present the chimical and anatomic features peculiar to
Ankylosing Spondyhitis  then we will set forth the relationships
between Ankylosing Spondylitis and the other nflammatory
rheumatic syndromes

Comments on the Characterutic Features of Ankylosing
Spondylits

If an hereditary factor 1s admutted, the part which 1t plays n
the discase 1s not understood  From the analysis of the symptoms
and from their development certan ideas emerge which help to
understand the discase

Clintcal Features The sacroilac jomnts become nvolved carly
and constantly Nearly always mvolvement of the spine extends
upward  Peripheral mvolvement develops 1n an unregulated
manner and this 13 1n contrast to ascending 1nvolvement of the
spinc  Peripheral involvement affects especially the Joints of the
hands and feet, and those of the lower extremities

Anatomic Featores Ankylosing Spondyhitis nvolves essen-
tally formations derived from connective tusue the {ocomotor
a:pararus tlmd the s It may end 1n ankylous by osufication of
the jont clements capsule, cartilage, fibro-cart:
the Jount cleme ge, lage (disc), and

In the jomts and discs this ossifi
beginning at the peniphery,
cleftor of the dise

cation develops centripetally,
it may reach the center of the articular

The presence or absence of inflammatory signs observed 1n carly
285
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lesions makes the rare hustologic reports contradictory This
contradiction may be only apparent, and 1n this event different
kinds of anatomic changes may occur

Buologte Features. Untl now biologic rescarch has yielded
only negahve data.absence of streptococcic antibodies which are
present 1n cases of acute theumatc fever, ahsence of streptococcic
agglutination phenomena and of agglutination of sensitized gheep
cells which, i contrast, arc present in a high percentage of cases
of rheumatowd arthriis.  Acid and alkaline phosphatases and blood
calcium are at normal levels  Only changes in sedunentation rate
and 1n proteins are found, but these are not specific.

Thus osufying process, which most frequently develops n young
men, may continue throughout their lives The cause of this
process 15 unknown The hypotheses advanced to explamn the
mitial mvolvement of the sacrotiac jomws (J Forestier) have not
been proved, the same 1s true of the part played by the lymphatics
(I Forestier) or by the Venous System (Batson) 1n tryng to ex
plain the ascending progresuon of certamn spinal condiuons

RELATIONSHIPS BETWEEN ANKYLOSING SPONDYLITIS
AND OTHER FORMS OF INFLAMMATORY RHEUMATISM

At the present time acute rheumatic fever rheumatoid arthrits,
and Ankylosing Spondyhts are only chnical syndromes, some
writers, basing their claims on the differences between these three
syndromey, regard them as dsunct conditions, while others contend
that they are difficult to disunguish and that they are really one and
the same disease that can produce a vanety of chmeal pictures
We will now present the arguments of these different writers

ANKYLOSING SPONDYLITIS AND AcuTE Rueumamic  FEVER
(BourLLaup’s DuseAse, Rurniatic FEVER)

The 1dea of relationship between these two chinical entities 13
based ementially on the observaton, m paucents afflicted with
Ankylosing Spondyhits, of symptoms which, 1 pnneiple, are
characteristic of acute rheumnatc fever, thats
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1) Transtory attachs of articular inflammaton at the beginning
of the diseasc,
2) Cardiac lenions

Transitory Attacks of Articular Inflammation

At the beginming of the discase, these attacks have been recorded
by different wniters (35, 54) and especially by Fischer and Wuntz,
who found them in 149 of their cases of Ankylosing Spondylitis
(58) We have observed these symptoms or noted them in the
hustories of 8 59, of our cases (Onsct of the Disease, p 178)

In our opimon, although the articular attacks are similar to those
of acute rheumatic fever, they differ from them by

1) The pam and swelling remain confined to the joints that are
affected at the beginning

2) The frequent mvolvement of the joints of the fingers and toes,
and of the cervical spine,

3) The tendency of the disease to persist 1n one or more articu-
lations.

It 18 obvious that these are only climical shadings and that
differentiation between an early attack of Ankylomng Spondylitis
and one of acute rheumatc fever may be impossible, but we do not
believe this to be a decisive argument 1n favor of the identity of the
two processes  In fact, 2 polyartcular syndrome with swelling
and transitory pain may be observed 1n infectious discases, such as
Malta fever and streptococcic infection  Nothung  therefore,

Justifies one 1n classifying any transient attack of articular inflamma
tion as acute rheumatic fever

Cardiac Manifestations

During these past few years, anglo-saxon writers have studied
the cardiac lemons of “rheumatord arthring from a clinical and
anatomo-pathologic point of view (177, 14, 171)

Their reports indicate that 1) i “rheumatord arthrins” the
frequency of clinical involvement of the heart would seem to be low
or rare (171) 349, that'is, about the same proportion as that
found m a series of control®cases (29)  2) anatomuc lesions of the
heart are found 1 a high percentage of cases of “rheumatord
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arthring” (177)  The writers do not agree on the pont of Lnowing
whether these anatomic lesions are smilar to those of acute rheu

matic fever or whether they are clearly different (Bennett, 14)  In
these studies the cases of Ankylosing Spondylitis were not separated
from those of rheumatoid arthnts.

In Ankylosing Spondylins krebs and Wurms (125) often found
mnvolvement of the myocardium or endocardium  this involvement
would scem to be more common in cases with an acute poly
articular onsct.  Bernstein and Broch (17) while reviewing 352
cases of Ankylosing Spondyhts, found clinical 1nvolvement of the
heart in 16 cases or 1 4 3%, of the entire series  these included
aortic msufficiency with ar without stenosis (6 cases), mutral stenoms
(4 cases) heart block (2 cases) pencardins (2 cases), and auncular
fibnllanon (2 cases) In these 16 cases polyarticular mvolvement
had been present at the outset of the disecase  Out of 190 cases 1n
which clectrocardiograms had been made, abnormalities had been
found 1n 47 cases, and 62%, of them had had disturbances of con
duction (increased P-Q interval) The peripheral rheumatic
syndrome had been found twice as often in patients with abnormal
electrocardiographic findings.

In bref, 11 9%, of all cases had either clinical signs or electro-
cardiographic deviations The authors realized that the acute
peripheral rhrumatic syndrome plays a very important part in the
enology of cardiac symptoms in Ankyloming Spondyhts (17) In
thus discase the cardiac manifestations are benign, even 1n cases
with valvular defects, even in aged persons, the aigns of myocardial
msufficiency are not very proncunced

In our patients electrocardiographic examinations were not
made, but working 1n the environment of 2 spa with hot springs, we
have been led to a careful chinical examination of the airculatory
system before subjecting them to treatment.

In our 200 cases of Ankylosing Spondylitis we have found but
three cases of cardiac involvement  two of these had mitral stenons
10 the third case 1t was ympossible to determine the type of lemon
present, but among the patient’s antecedents chorea was present.
In all three cases the involvement was benign 1t was always well
compensated and did not raise any therapeutic problems. These
patients tolerated the spa treatment without fatigue  All three
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patients had had transient attachs of artrcular inflammation at the
beganning of the discase

Concermng the ongin of these cardiac lesions several hypotheses
may be consdered 1) Ankylosing Spondylitis atselfl may produce
cardiac lesions  2) Ankylosing Spondyhtis and acute rheumatic
fever are but different manifestations of onc and the same discase,
3) 1n one patient the presence of Ankylosing Spondyliis and acute
rheumatic fever with cardiac disturbance was a mere coincidence

Present knowledge does not yet mahe 1t possible to solve the prob-
lem of the posuble relationship between acute rheumatic fever and
Ankylaung Spondylitis, but from a praciical point of maw, several facts
should be considered

The chinical features, the evolution, and the treatment of the
two diseases are completely different  In a case of Ankylosing
Spondylitis, even with cardiopathy, the clasucal treatment of
acute rheumatic fever (treatment wath salicylates) does not appear
to be indicated  the treatment 1s the same as for the arthrindes in
general,

In Ankyloung Spondylitis the cardiopathies seem to be bemgn
and do not rase any particular therapeutic problems A reserva
tion must be made that patents with severe cardiopathies should
preferably be referred to a cardiologist  so we have had an oppor
turuty to observe only benign cases

It 1s wrong to conuder the polyarticular attacks at the onset of
Ankylesing Spondyhins as a symptom of acute rheumatic fever, m
our opinion, these are smply acute and tranment exacerbations of
a type of chronic inflammatory rheumatism

ARE ANKYLOSING SPONDYLITIS AND RHEUMATOID
ARTHRITIS TWO VARIETIES OF THE SAME DISEASE, OR
ARE THEY DIFFERENT CLINICAL ENTITIES?

In favor of the first 1dea the following arguments may be cited

Peripheral articular localizations of mflammatory type are
})mnt n a very large proportion of cases of Ankylosing Spondy
108,

The constitutional and general symptoms, as well as the increase
n the sedimentation rate are observed equally in the two diseases
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The pathologic changes that develop m the interapophyseal
articulations during the active period of the discase resemble
those found 1n the penpheral joints in rheumatord arthrits.

These arguments have seduced American writers and have
caused them to accept the idea of a single disease  hence the name
“Rheumatord Spondylitis’ which has been given to Ankyloung
Spondylitis

On the contrary, we believe—and this 1s the opinion of the major-
1ty of French and, we think, of European writes—that the &o
diseases are really two different dimcal entitzes (Table, p 229) and that
they should not be confused  Here are some arguments in favor
of this opinton

The dustribution of the disease in the two sexes 13 inverted since
Ankylosuing Spondyliis 18 more common among men, while rheurna
toid arthritis 1s more common among women,

Ankylosing Spondylitis never begins during early infancy or in
old age, rheumatod arthritis may develop 1n infants and 1n old
persons,

Peripheral wvolvement 1n the course of Ankyloung Spondyhus
has a sporadic, ohgo-articular distribution 1t almost never causes
duslocation and, as far as the large joints are concerned, 1t leads to
bony ankyloses 1n the most extensive forms (the panarthrinc form)
bony ankylosis reaches its maximum  In rheumatord arthritis, on
the contrary penpheral mvolvement 1 systematic, symmetncal,
dislocating and causes deviation, but 1t rarely ends in cltnrcal
ankyloses of the large joints. In rheumatoid arthnus the lumbar,
dorsal or thoracic ngns are not found (in this disease we have noted
only 20%, of cervical nvolvement),

Meynet’s fibrous nodules are never observed even in advanced
cases of Ankylosing Spondylitis, while they were found in 159 of our
cases of rheumnatod arthritis

Espectally in Spondylits, ankylons by osfication of the articular
elements 13 common (ankylosis of the sacroiliacs, syndesmophytes,
ankylous of the hips), while 1t does not occur in rheumatord arthritis
1n which, on the contrary, stffness by eontact of the ulcerated bony
surfaces and more or less marked osteolytic phenomena are nearly
constant



CLASRITICATION 291

The inflammatory muscular nodules (88, 90), which consist of
pericapillary collections of lymphocytes alone or associated with
plasma cells, emithehoid cells, and sometimes eosinophiles, seem to
be charactenstic of rheumatoid arthntis (207), because they have
not been found in patients who are affhcted with Ankylosing
Spondyhus

In conclumon, we should regard the three great rheumatic
syndromes as different chinical entines  Laboratory studies may
perhaps confirm these climical data



Treatment

Ankylosmg Spondylitis 18 a chromc disease  over many years 1t
progresses (study of cases with more than 20 years’ evolution, p
187) usually in spurts scparated by more or less long periods of
spontancous stabilizatton  Because of this the physictan should 1hen
dealing unth a patient who 15 afficted unth Ankylosng Spondylitis, follow
ham regularly all Ins hife

A close cimical study, according to a scheme that has already been
described (p 16) and repeated every six months or every year, 1s
essential, 1t should be completed by a bialogic examination of the
blood (rate of sedimentation) and, when necessary, by a roenigenc-
graphic check which should bear cluefly on the lumbodorsal region
and, whenever necessary on certain joints such as the hips and
knees i

The purposc of this observation 1t, essentally (o defermne dis
turbances in spinal posture that 1, kyphows, and faulty postures of the
articulations of the lower extremilies, and everlastingly to repeat to the patient
the rules of orthopedic fygiene that allow the inflamed joints to rest in
good position, that 1s, 1n the position of function

But thus observation docs not necessarily 1mply continual thera
peutic medicattion  Phymcians should have the same attitude as
specialists 1n syphilis and diabetes who have acquired the notion of
chronic discasc and the way to treat 1t. Chemotherapeutic pro-
cedures, radicactive or hormonal agents should be used with dis-
cnmination because they have rather definite indications according
to the phases of the discase, the signs of 1ts progress, and also 1ts
localizing smgns.

We will dnvide the treatment of Ankylosing Spondylitis 1n the
following manner

1) Rules of postural and orthopedic hygiene to prevent de
fective postures and deformuties,

nan
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2) Bawic treatment treatment with rocntgen rays and medicines
to which should be added treatment with genertt thdioacine
agents by njection

3) Heat treatment.

4) Caorrective orthapedics

5) Surgery

Then we will present a plan of treatment to deal with different
eventualities

RULES OF POSTURAL AND ORTHOPEDIC HYGIENE TO
PREVENT DEFORMITIES

Except in cireumstances that will be mentioned later or except in
a severe attack of progressive disease, there 13 no value n recom
mending rest in bed  The patients have every advantage m carry
ing on moderate phymcal acuvity, which should be regulated as
much as possble for each panent, this should include short
active periods interrupted by frequent periods of rest

In Ankylosing Spondylius a stniet rule should be for the patient
to take his rest in the recumbent pasition. Durning these rest periods,
care should be taken to put the affected joints 1in physiclogic post
tions  the disappearance of the inflammatory phenomena wall
thus be favored, and suffoess 1n a faulty poution will be avoided
m a patient who has merely been advized to remamn n bed during
a period of active disease, the physician will be greatly surprised
when the patient resumes the standing position, to note ankyloses
n a defective ponition, which themselves will cause disability  Rest
1n bed, therefore, should be carried out under certain conditions

The resting positron of the jornts 15 the position of fumction  for the spme
and the large joints of the extremities we will indicate the defective
postures that may develop and that the phymician must combat.

The Spine The patient tends to become round shouldered
when he goes to bed, therefore, he should he in the dorsal position
and the bed should not be too soft and should not become hollow
m the center  To avoud this a hard wooden board should be placed
between the box spring and the mattress  This board should be
large enough to cover the entre length of the box spring and the
width of the trunk (hard bed minumoum 120 m. by 060m ) The
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camphorated alcobol and hept warm mn order to favor the circula-
twon Thewr rooms should be light and well ventilated, and if
poasible should be orented toward the sun ?

When, at certain periods of the disease, rest in bed is indis
pensable, 1tz prolongation entals certain undesirable effects
anorexta, constipation, muscular atrophy, and a tendency to stiffen
ing  For these rensans the patient should not be required to stay 1n
bed any longer than 13 necessary  He should be kept 1n bed as long
as severe nflammation of the jomnts of the Jower extrermties or a
markedly defectve posture of the hips and knees persists

Resumption of the standing position and of walking should be
done very gradually, at first for a few minutes, and then for a few
hours This period of rchabiitation may conttnue for many
months or even for many years Dunng thus pertod the patient 18
frequently tempted to rest in an casy charwr for many hours our
experience has convinced us that, as a general rule, no patient
should be allowed to rest in a situng posttion for more than one
hour, i he works 1n a stting pomtion, he should, from ume to
tume, rise, attempt to straighten as much as possible, and take a
few steps. It should not be forgotten that we have observed more
frequent and more marked defective postures of the lower extrenu-
ties in sedentary patents who, for instance, worked at a desk than
in patients who had done bard phyaical labor

When the patent resumes his profesnonal or household activitres,
he should take, as long as the discase shows signs of progression,
ten or twelve hours sleep at night, and his day should be broken by

~Test n the honzontal position far at least half an hour a day

GurTEr SPLINTS OR Praster SHELLS (210, 211, 68, 73)

Simple rest 1 bed is not sufficient when marked inflammatory
wnvolvement with a tendency to defective posture is present. At
the beginning this 1s not always manifest chimcally but, at the tune
of periodic examinations, a systematic search for it should be made

'hmgmuﬂbdimmpydmnotlppﬂrmhvemythu—nprudcv:}ncw}m

it bs practiced without medical LT
i s N 30 commonty trye at the present time,
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The circulnr cast should be rut 1nto two halves and thus made
removable, only the postenor half will be used as o shell, and thia
will permut daily mobilizauon of the joint

At first the extremuty should be tohen out of the shell for a few
runutes each day, and active mobslzaton should be practiced
Thus, thanks to (s immobilization nterrupted by exercises, the
panent will obtain, not ankylosis, but freedom of the jomnts.

Postrions ™ WencH THE DirrEReNT JOINTS Suoutp B IuMoBILIZED
AND THE Dhesgrent Types oF Casts Trat Suouro Be Arruiep

The Spine

In Ankylosing Spondylitis the spinal column has a tendency to
bend forward  To prevent thus all that 1s necessary 18 to place the
patient on a hard bed  To preserve lumbar lordeus a pillow may
be put under the back at ths level.

Rarely and only 1 a few very painful cases, we prepare a plaster
bed consisung of a large plaster shell This should be moulded
with the panent lying on Ins belly, and 1t should extend from the
sacral regon to the shoulders

Swum Corset with Sternal Support. Weanng this corset 1
the best way to mamntamn or to improve the pontion of the spine,
1t will be consdered with the methods of correcting defective
pastures (p 327)

Lower Extremitses

The Hips Flexion, with adduction of the hips, 15 the positon
that hips affected by Ankylosing Spondylins tend most frequently
and spontancously to take

The functional posture of these jownis s exicnsion, an intermediate
posttion between external and internal sotaton, and the inter-
mediate position between adduction and abduction  In cases with
bilateral involvement 1t 1s preferable to place the hups 1n a position
of abducton rather than in the intermediate position, that 1, with
the fower extremities parallel, because the mtermediate pasttion
would make walking impostible and would embarrass the visceral
functions ta the maximmum degree

The plaster shell conusts of a large gutter enclonng the pelvis and
the two lower extremuues down to and wcluding the feet. This
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cast 13 also employed after the hip has been replaced nto a good
position under general anesthesia, a procedure which we have had
httle occasion to use in Ankylosing Spondylitis.

The Kneces  The chuef danger 13 loss of extension, which inter
feres with walling or makes 1t imposuble  This jomt, therefore,
should be immobilized 1n the pesition of manmum extension

The cast should nclude the lower extremuty from the crotch to
and 1ncluding the foot. Usually gutters that stop above the
malleols are not well tolerated, the lower edge presung disagreeably
on the Tendo Achilles and on the projecting malleolw.

The Ankies and Tars. When an ankle 13 affected by an
inflammatory process, it tends to assume a posmtion of plantar
flexion with equimsm, 1if care 18 not taken, the weight of the foot
and of the coverings will increase this deformuty Laterally the
foot tends to deviate either in varus or, more frequently, 1n valgus
When the vertical pomtion 1s resumed, the patient wall find 1t very
difficult to walk.

Therefore, the position of the ankle 1n the cast should be a shght
plantar flexion, at a 95° angle or, at most, at an angle of 90°,
the foot should be 1 a pomnion mtermediate between abduction
and adduction

‘The cast should support not only the ankle but the entire foot
down to the ends of the toes, and 1t should extend upward as far
as the upper third of the calf

To correct deformuties of the toes 15 difficult, and at the present
tiume we have not yet found a sansfactory solution of this problem.

Upper Extremmties

The Shoulders The functional ponition of the shoulder 15 1n
abduction to 45° and n slight external rotatton  The mflamed
shoulder, on the contrary, tends to rest in adduction and mternal
rotation  Almost never do we attempt to apply plaster casts to
shoulders affected by Ankylosing Spondylhiis we confine our
measures to putting a pilow between the thorax and the arm 1n
order to try to preserve abduction

The Elbows The upper extremuty serves for prehension (carry
ing the hand to the mouth and head in eating or combing the
hair), and these movements depend on the mobility and position pf
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the elbow  To preserve this function, the elbow must be 1n a post
tion of flexion at less than 90°, loss of extension, on the con
trary, intederes very littde with this function Inflammatory
discases tend to fix the elbow between complete extension and a
night angle, thus entmhing a large measure of disability (the patient
must depend upon others to eat, to shave, ctc )

In order to obtain 2 good result the clbow should be placed 1n
flexion at an angle of 85° or 80° and at the same tume the forearm
and hand are placed 1n sem: pronation, with the palmar surface
turned toward the thorax.

The cast extends upward to the upper third of the arm, and
downward to the styloid processes of the radius and ulna, these
processes serving as points of support to provide a good immobiliza-
ton Over the outer surface of the arm and the upper surface of
the forearm the plaster shell should be open 1n such a way that, when
the elbow 1 1n the sphnt, 1t will be prevented from performng
movements of flexion and extension

The Wrsts  The funcnonal ponitions of the wrists are many,
but the posiion which, to us, scems most useful s one of slight
hyperextension, a patient with the wrt stiffened 1n this pesition,
without lateral deviation, can still use his fingers.

The Metacarpo-Phalangeal and Phalangeal Jonts These
being rarely involved i Ankyloung Spondylitis, they should be put
in alight flexion to facilitate prehension  In these cases the cast
should not be circular 1t should conmst of a curved shell including
the palmar surface of the hand and extending from the ends of the
fingers to the upper third of the forearm

Mebicar. Exercise

The fear of “articular ankyloms” leads the patients not to reat 1n
bed and even to ‘walk’ on mflamed jounts.

Nowadays, with a reasonable system of bed exercises, thus fear 18
completely unwarranted when the principles of “‘rest and move
ment’ are applied, not only 1s jomnt mobility preserved but a favor
able action on the mflammation of these Joiwnts 15 also obtained,
henee the importance of regular excreises for all bedndden patents.
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Prinapal Physologie Actons

a. Exercises mamntamn a normal amplitude of movement by
rendering the capsule more supple and preventing the formation of
adhesions

b They maintain muscular trophism and prevent the retraction
of muscles and tepdons.

¢ This 1s the best means of preventing decalcification of bones,
which does not seem to be influenced by 1njections of calcium and
of other so-called recalcifying treatments

d The patient preserves a good general condition from 1m-
provement 1 the blood and lymphanc arculation as well as
pulmonary respiration

General Prinaples of These Exercuses

a  The types of exercises that should be employed 1n Ankylosing
Spondylitis are

Exercises of static muscular contraction,

Active asuisted exercises

Active free exercises

b They should be practiced two or three times a day from
five to 10 minutes, and they should be done on a hard bed

c. A small number of very sumple movements (a maximum of
3 for each jont) should be prescnibed At first each movement
should be repeated five times, and then the number should grad
ually be increased to 15 to 20 imes

d They should be done slowly, to the full extent, but without
force

¢ When at the end of the exercises, there 18 an increase in
pamn swelling or suffness, they should be reduced or suspended for
a few days, and they should be resumed two ar three days later,
but in more moderate fashion

f At the beginning the exercises should be taught and super
vised by a physician or a medical assistant

The patient 1s gven definite wntten instructions concerning the
different movements to be executed

Spwnal Exerases  Postural Exeraises

The patient 1s stretched on the back, without any pillow for the
head but with a pillow under the thorax, another pillow under the
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knees  the hands are crossed back of the head, the clbows tending
(0 touch the planc of the bed  This poniuon should be muntamed
from 20 to 30 minutes after cach mea! (position 1)

The patient 1s made to lic an the belly with the legs extended, the
arms over the head, and a pillow under the abdomen  After this
exercise, he should be required to hold this pesition from 20 to 30
minutes twice 2 day {posivon 2)

Resprratory Exerases  The patient beng i positon 1, he
should take a full mspwration and, ramng his chest, he should expire
as completely as possible.

Every weeh, the patient’s respiratory capacity (expansion) should
be measured 1n centimeters.

Ortner Exrroases ror THE SeINAL Reclon  Lying on hus belly,
the patient should contract the gluteal muscles and mamtain this
contraction for a few seconds, and then relax

Lymg on hus belly, with the thorax and head guste flat, the
patient should raise the legs with the knees extended

Lying on his belly, with hands on hups, he should rane the head
and shoulders from the plane of the bed and keep this position for
a few scconds

Exercses for the Hips

The patent should stretch flat on the belly on a hard bed momn
g and mght for 10 to 15 minutes

Every morning the patient, lying flat on his back, should make a
few imbening movements of the hups

a  Flexion and extension of the thighs on the pelvis.

b With the knee and hip seru flexed and wath the heel resung
on the bed, the pagent should separate the thighs and should bring
them together agan

©  With the lower extremuty extended on the bed the patient
should rotate the lower extrenuty and foot mward and outward

Each of these movements should be executed slowly and com
pletely from 10 to 15 tumes.

Exerases for the Knees

With the patent aitting on the edge of his bed, hus fect dangling
and hus arms crossed over hus chest, he should successively raue one
foot and then the other while trying 1o obtan maxumum extenston
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of the knee This puts his quadrceps muscle to work without
‘crushing” the wnflamed articular surfaces.

Indications Between acute attacks and for all bedndden
patients these exercises should be practiced and gradually mcreased

For patients in plaster shells these exercises should be compulsory,
they should be started three days after the application of the shell,
and they should be continued until the patients resume therr
achvity

Exercises in Water The exercises may be facilitated 1if the
patient 13 wholly immersed 1n warm water, this can be achieved

espeaally 1n pools of warm water

Massace

Massage has a limited role m the treatment of Ankylosing
Spondyhitis It should be entirely muscular, 1t should not touch
the affected jonts and 1t should be avoided during painful episodes.

Thus massage may be useful to combat muscular atrophy, but
it will only serve to complete the acttion of exercise for which 1t
should never be substtuted

ANALGESIO AGENTS

They provide good rest for the affected joints and facihitate their
¢ derusting, ’ that 1s, thanks to their use, orthopedic precautions and
exercises can be pracheed more effectively

Aspirin

Usually we prescribe Asprnn mn tablets of 0 50 g without any re-
stncnion on the quantity to be taken generally the patients take
one tablet in the morning, before rising, to facihitate mbering the
1ots, and one tablet at night for better sleep

When Aspirin 1s not well tolerated by the stomach the patent
should take a denvative of Acetylsalicylic acid or an alkaline mix
ture which the stomach 1s mare likely to tolerate

Armdopyrine
Patients seem to tolerate this drug well  We use 1t 1n doses of
030 g three or four mes a day ~ Since this drug tends to accum-
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ulate slightly 1n the body, it should be given interruptedly during
the week for example, five days a week, followed by two days of
rest When gwven 1 this manner the drug may be admimstered
for months or ycars We have not obscrved certan ill-cffects n
the blood (agranulocytosus) which have been reported from the
United States  Because of the possbility of an idiesyncrasy to this
drug, the phyncian should first mahe surc that the pauent will
tolerate st well  In one mstance which, fortunately , was an isolated
case, a few drops by moxth were sufficient to provoke an immediate
and severe syncopal condition

Butazohdne and Irgapynne

These drugs are much used because they render great service
during exacerbations of pain  They appear to act not only on the
pan, but also on the inflammation  They may be combined wath
Gold treatment for, when they are given at the beginning of a
course of treatnent with Gold salts, they bring about rapid 1m-
provement

Irgapyrine (a solunion of Phenylbutazone and Pyrarmudan) s
gven by way of the digestive tract (capsules or suppesitaries). or
wamuscularty  For the last a 209, solution 18 employed The
usual inyection of 3 ¢ ¢ 18 gven dasly or every second day A series
compnses from 10 to 12 igjections.  Before starting the treatment,
the physician must axsure himself that the kidneys are functioning
normally and that the blood count s normal

Butazohdine (Phenylbutazone) may be employed by the same

routes as Irgapyrine It has the advantage over Irgapyrine of not
contarnung Pyramidon

Other Analgescs

In a few cases n which the pam 18 very severe it 18 necessary 1o
prescribe more energetic analgescs  Codeme 1 doses of 0 02 g
in cach capsule, with or without Amdepyrine, and Dolosa! sub-
cutancously (2 cc. m 2 or 3 daily snjectiom) or wn the form of
suppositories Thus 13 well tolerated even when given over long
peniods.

As in all theurmatic diseases, the use of Merphine should be strictly
forbrdden.  When one has observed a few cases of Spondyhits or
of Rheumatoid Arthnitis in which some phymician was weak enough
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to prescnibe morphine, he 13 bound to have for 1t a profound horror
The prolonged use of morphine 1n a disease that does not il 1ts
victims, brings on a state of stupidity and depression of personality
which every physician should regard it as a duty to avod at all
costs

BASIC TREATMENT

Since the object of internal treatment 13 to stabihize the disease,
1t should be carried out as long as mgns of progression conunue.
But present-day methods of treatment cannot be employed con
tinuously for months or years  they should be given n mnterrupted
series, that 15, with a certain rhythm When drugs or other
medication are given 1n this manner, they are well tolerated and
may be conuinued longer than when the treatment 15 continuous
These remarks are as valid for radiotherapy as for medicinal prod
ucts,

Since the usual progress of Ankyloung Spondyhtis 1s punctuated
by exacerbations of variable duraton, 1t 13 very dufficult to judge
the, effectiveness of any given medicauon  We will mention here
only therapeutic agents that have proved their value, and espe
cially those whose effects we have personally followed for many
years. Cortisone and A CTH as they are now employed, have
a spectacular action, that 1s, an immediate and pronounced, but
wansitory, acaon  Only experience will perout us to determune
the mast effective dosage and their indications.

RADIOTHERAPY

In 1930 Kahlmeter was the first to observe the effectiveness of
roentgen treatmient 1n three patients who were afficted with Anky
lomng Spondylius (114) In 1935 G Scott (190) explaned s
technic of roentgen treatment with “large ficlds® and the good
results that he had obtained 10 cases of Ankylosing Spondyhts  and
1n subsequent communications he drew attention to this method

Stnce then other writers have published the results obtained with
roentgen treatment. In 1941 Smith, Freyberg Peck and Lampe
(204 205) adopted this method and gave details about the results
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obtamned, after having carried out clinical and blologic examina
tions before and after treatment

At the present ume roentgen treatment 13 considered as one of the
most effective methods of treatment for Ankylosing Spondyhtis

Technic

The techmies vary greatly, cach therapeutic radiologist applies
tus own method, and this diversity of technics has had something to
do with the rather lmited wse of this method  Nevertheless, on
the whale, three types of rocntgen treatment may be disunguished

Semn-Penetrating Roentgen Treatment with Large Fields
(Seott’s Method) (192)

PenetraTiON 100 to 120 KV, 4 milhamperes.

Fierer 3 mm of Aluminium

Distance 50 cm,

Fewn At one seanion of a course of treatment the upper half of
the trunk 1s irradiated, then the lower half

Dose. 60 roentgens are given to each of these two ficlds (only
30 roentgens are given at the first sesaons)

Ruyrns oF THE Sessions oF TrReamsent  Once a week for six
weeks, with a total dose of 660 roentgens at each ecourse of treat
ment

The course of treatment may be repeated after three months’ rest.

Semi-Penctrating Roentgen Treatment directed toward
Localized Ficlds over the Panful Segments

We give here the technic now used by Freyberg and which, to
us, scems one of the best planned methods (91)

PenerraTion 140 KV, 10 milliamperes

Frrer 05 mm of Copper and 1 0 mm of Alumiium.

Dotance 50 em

Fews  Sacoliac fild 12 X 18 cm.

Lumbar fidd 18 X 16 cm
Lumbar fidd 18 X 16 cm
Cermcal field 14 X 12 cm,

Adchtional fields are treated 1n cases wath involvement of the
fup or shoulder
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to prescribe morphine, he 1 bound to have for 1t a profound horror
The prolonged use of morphine, 1n a disease that does not Lill its
victims, brings on a state of stupidity and depression of personality
which every physician should regard it as a duty to avoid at all
costs

BASIC TREATMENT

Since the object of internal treatment 1s to stabilize the dusease,
it should be camed out as long as mgns of progression continue,
But present-day methods of treatment cannot be employed con-
tinuously for months or years they should be given n interrupted
serics, that 18, with a certain rhythm. When drugs or other
medication are given in this manner, they are well tolerated and
may be continued longer than when the treatment 15 continuous
These remarks are as valid for radiotherapy as for medicinal prod
ucts.

Since the usual progress of Ankylomng Spondylitis 1s punctuated
by exacerbations of vanable duration, 1t 1s very difficult to judge
the, effectiveness of any given medication.  We will mention here
only therapeutic agents that have proved their value, and espe
cially thase whose effects we have personally followed for many
years Cortisone and A.C.T H, as they arc now employed, have
a spectacular action, that 15, an immediate and pronounced, but
tranmtory achon Only expenience will permit us to determine
the most effecuve dosage and their indications

RADIOTHERAPY

In 1930 kahlmeter was the first to obscrve the effectiveness of
roentgen treatment 1n three patients who were afflicted with Anky
lonng Spondylits (114) In 1935 G Scott (190) cxplaned hus
technic of roentgen treatment with ¢ large fields’ and the good
results that he had obtained in cases of Ankylosing Spondylius  and
in subsequent communications he drew attention to this method

Since then other writers have published the results obtained with
roentgen treatment. In 1941 Smuth, Freyberg, Peck and Lampe
(204 205) adopted this method and gave detals about the results
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obtamed, after having carried out clinical and biologic examina
tions before and after treatment

At the present time roentgen treatment is conaidered asone of the
most effective methods of treatment for Ankylosing Spondy litis

Technic

The technies vary greatly, cach therapeutic radiologist applies
fus own method, and this diversity of techmics has had something to
do with the rather hmited usc of this method  Nevertheless, on
the whole, three types of roentgen treatment may be disunguished

Sermi Penetrating Roentgen Treatment with Large Fields
(Scott’s Mcthod) (192)

PenetrATION 100 to 120 KV, 4 milllamperes

Frter 3 mm of Alumimum.

Distance  50cm

FiEtp At one session of a course of treatment the upper half of
the trunk 1s iradiated, then the lower half

Doze 60 roentgens are given to each of these two fields (only
30 roentgens arc given at the first sessions)

Ry oF THE SEssions oF TREATMENT  Once a week for six
weeks, with a total dose of 660 roentgens at each course of treat-
ment

The course of treatment may be repeated after three months’ rest.

Semt-Penetrating Roentgen Treatment directed toward
Localixed Fields over the Punful Segments

We give here the technuc now used by Freyberg and which, to
us, scems one of the best planned methods (91)

PenerraTiION 140 KV 10 muliamperes

FiLtTER 05 mm of Copper and 1 0 mm. of Alurmnium

Distance 50 cm

FieLps  Sacraliac fild 12 X 18 cm.

Lumbar fidd 18 X 16 cm
Lumbar fidd 18 X 16 cm
Ceroreal fidd 14 X 12 cm,

Additonal fields are treated 1n cases with nvolvement of the
hip or shoulder
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THe Dose Per Fero (measured i ar) 150 roentgens at each
sesmon, cach field 15 irradiated three tmes and thus recesves dunng
each course of treatment 450 roentgens.

RuvTior or THe Sesstons  The sessions are repeated every two
days, and at cach sesuon two fickds are exposed

At the first, third and fifth sesstons, fields 1 and 3

At the second fourth and sixth sesvons, fields 2 and 4

Each course of treatment requires two weeks

Rererrmion of THE Courses A second course 1 given after
five weeks rest, with smaller doses 100 X 3 = 300 roentgens to
each field  In the event that pamn should recur later, more sesuons
of treatment, with a dose of 100 roentgens to each field, are given.

It should be mentioned that this technsc 1s but a modification of
the techmic previously employed by Smuth Freyberg and Lampe
(205}, which, becawse of excesnve doses, was sometimes not well
tolerated  In ther new technic we find a tendency to use 1) a
lower voltage (formerly 220 KV, and now 140 KV), 2) larger
fields #0 as to rradiate the paravertebral muscles  3) smaller doses
(formmerly 600 roentgens, and now 450 roentgens at each course)

Roentgen Treatment of the Pelvis  This 1s employed only 1o
men by J Forestier and P Robert.  To these authors it scemed
mdicated that the true pelvis, which 15 contiguous to the sacroiliac
jownts (the first spinal jownts to become nvolved), should be ir
radiated  The roentgen tube 1x aimed 1n such a way that the rays
“lose themselves’ 1n the true pelvis (base of the bladder, scmma&
vescles, prostate gland)

PeneTRATION 160 to 180 KV, according to the obenty of the
patient

FiutratioN 05 mm to 1 0 mm. of Copper

Dose 100 to 180 roentgens at cach sesuon of treatment.
Sessions repeated every two or three days

Nusmer oF Sessons  Eight, the total dose 1n cach course of
treatment 18 thus from 1500 to 1600 roentgens.

In cases 10 which the spinal mamfestations arc pronounced,
irradsation of the pelvis may be combined with wraditon of the
spinal column with a techmic approxunating that which has yust
been described
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Tolerance

For the pauent deep roentgen therpy may be accompanied by
disturbing or even dangerous sccondary effeets,

According to Smuth, Freyberg and Lampe (205), the most 1m
portant of these effects 18 lawcopea Thus usually supervenes after
too Jarge doses or dunng 2 second course of treatment A shght
and tranment reduction 1 the number of leucocytes 18 common
Marked leucopenia is rare, of 52 treated paticnts only three have had
very low leucocyte counts 3,400, 1,700, and 1,000 white cclls  In
no case did the leucopema have any serious consequences, and the
number of white cells returned to normal within a month  No case
of leucopema below 3,000 leucocytes was noted with Freyberg's
technic of small dases (91), which we have descnibed

When the lumbodorsal region was wradiated, digestive disturbances
conmsting of anorexia, nausca and vorutng were ohserved
Usually these symptoms begin from four to six hours after a session
of treatment, and they completely disappear in two or three days.
‘With the moderate doses now used they have occurred much less
frequently than herctofore.

Cutaneous accidents have not developed  Pigmentation of the
skin 1n the treated fields 15 observed and, according to P Robert
thut 18 more marked than m patients who are not afficted with
spondylhitis A temporary loss of hair may be noted when the
cervical region 1s wradiated It 18 wise, therefore, to wradiate

whelow the scalp line

In women large doses applied over the hips may result n an
arrest of menstruation {the ovanes are mtuated near the bottom of
the acetabulum) and may be followed by sterilizaton  Irradiation
of the sacroihac jonts 18 less dangerous  In women, by all means,
a total dose of 300 roentgens over the sacroiliac Jjomnts should not
be exceeded 1t 18 even wiser to Lt one’s self to smaller doses  In
men secondary reactions wn the gemtal organs do not occur

Incidents or accidents, therefore, arise from too large doses at
cach sestion, from too long a course of treatment, or from courses of
treatment repeated too often  As far as we are concerned, we

have observed only shght incdents, and this only 1n a small pro-
portion of cases.
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Wwho were treated only tyep deep Foentgen thcrapyu that of Robyy

ore the Course of treatmen, 55 Patients yp, had beepn
followeg for foyr five, ang Dine Years, were divideq N0 three
Broups according ¢ the exten; of the rocnrgcnugraphnc changey
Group 1 18 patiens Presengeq romtgcncgmphm changes thay
were confined ¢4 the Racroiac Jomts Gmup 2 24 batients pagq
dorxa] 1volvemen, Group 3 13 Patients hag 8cneral
the spine
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Group! outof 18 paticnts cight obtatned a complete remission,
some for eight years, others for five years  Seven patients had re
currences and were agun treated successfully  Objective improve
ment 1n suffness was obtained n 13 pients Nevertheless, serial
rocntgenograms indicated definite progression of the dscase i
more than half of the cases

Group 2 out of 24 paticnts, 11 obtained a complete subjective
remission and 7 others obtained incomplete reliel from pain Mo-
bility of the spine improved 1n 15 paticnts  defimite progression of
the roentgenographic changes was found n 21 of 24 patients

Group 3 out of 13 patients, 11 obtained a certain degree of
rehief from their symptoms  1mpros ement i mobihity was noted 1n
only three patients  An increase in the roentgenographic changes
was found 1n all cases. The vanation curve of the sedimentation
rate was not recorded

Thus detatled study demonstrates that, tn sprte of the remussion of
the pain syndrome that may rapidly be obtained wath this method
of treatment, the disease contnues to progress anatomically, and
this 15 proved by scral roentgenograrms of these patients

This would scem to prove that roentgen therapy has an especially
analgesic action  The rapid suppression of pain permits these
patients to perform gymnastic exercises which tend to preserve
the mob:lity of joints, and even to carry on some socal acuvity
Indications

This kand of treatment 18 indicated in all cases in which pamn
the spimne 1s a prominent feature

In cases with local pain i the spine, treatment through & single
fiedd may be sufficient Thus ficld should not be confined to the
painful region but should also mnclude the adjacent segments  In

cases with diffuse pamn 1n the spine roentgen treatment should be
directed through 3 or 4 fields

THorwy X!
Thortum X, which was first used by Lén, 1s a radicactive agent

A general review of radi ik In the of th coodi-
Don:h-ndolluM\vupuhthdhl‘?ﬂbyF Coste (48).  This review includer
an shundant bibliography Frumlhhcmnmun}c.dmwvhnmmkmnkwuccrph.
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the ossifying process, cither in young persons or 1n cascs of patho-
logic ossification, henee its therapeutic uscfulness

Mode of Employment

In an 1sotonic aqucous solution, 1t should be njected intrave
nously or, if this cannot be used, intramuscularly In order to
eliminate any danger of local reactions, the injections should be
deep, and the points of 1njection should be changed

In two patients who had recenved injections of Thorum X
without these precautions having been observed, we have noted a
arcular dermants 1n the buttock, where the injections had prob-
ably been made too superficially

Another patient who, when Thortum \ first came 1into use, had
grven 1o mmself, without a preseription, about twenty subcutancous
mjections of large doses 1nto the outer surface of the thigh and
always at the same spot, developed a radio-dermautis with ulcera
tion, which has persisted for 15 years with only temporary remissions,
Dosage

We give a weelly injection with gradually increasing dases

50 ug twice

100 ug  twice

150 g twice

200 gg from two to four umes, making the total dose for the
scries 1,000 to 1,300 pg

Shorter senes of 1,000 g or longer senies of from 1,500 to 2,000
#g may be given according to the seventy of the discase  Thus,
n one case with few painful symptoms, a series of from 1,000 to
1,200 ug may be given In severe cases with marked symptoms
stronger total doses of 1,200 to 1,500 pg may be employed
Courses of treatment with a total dase of 2,000 pg should be grven
only in cases that have proved very resstant to other forms of
treatment and that, although the patents’ general condition 15 good,
have shown, in previous courses, sansfactory tolerance of the
product

After each course of injections, a rest period of four months
should be allowed, that 15, the patient may receive, at most, two
series of injections a year
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doses than those that are usually employed  In two of the reported
cases Thormum \ could not be found 1n the necrosed bone

Osteosarcoma  There has not been a single casc of ostcosarcom
that could be attributed to Thorium \ (48)

Since 1937, no cases of accidents have been reported

To sum up, Thonum \, 1 moderitc doses, may produce a
slight leucopenia, a reduction n the number of erythrocytes, and
sight general fangue  Radiodermatitis 1s a possible complication
in cases 1n which Thortum \ 1s injected intrimuscularly with a
bad techmc Bone necrosis duc to Thornum X has not been
proved We believe these rare late accidents may be due, not to
Thorum X 1tself, but to the presence of Mesothorium, which 1s a
product with 1 long life  The casc obscrved by Mme Laborde
(128) 1 very strihing, and 1t scems very difficult to obtan pure
preparations of Thortum X

Personally, we have admumistered this substance, during the
past 20 years, to more than 200 patents (usually 1n several courzes),
and we have never had a single accident  on the contrary, we have
noted a few transient ncidents

1) A temporary return of pamn may be observed after each in
Jection, this return of pain has never been marked and has not
interrupted the treatment  On several occasions (6 or 7 tumes) we
have noted an exacerbauon of irus after the first injection of
Therium X 1n patients who had already had irins,

2) General fangue sometimes rather marked has been noted
after a course of treatment, and this has continued for a few months.
In spite of this fatigue, since blood counts showed only a shght
leucopenia the treatment of these patients has been continued with
good results

Results

We have treated more than 200 patients with one or more courses
of Thorium X

Out of 41 cases 1n which the patients were treated exclusively
with Thonum X and 1n which they were followed from two to 10
yeans, we have noted

Improvement 1n 32 cases transient improvement (from 6 to 9
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months) 1n 10 of these cases, and permstent improvement m the
others

No improvement 1n nme cases.

Thorium X has brought about improvement 1 three fourths of
the cases which we have treated  But 1t must be admitted that,
in these cases, the intensmty of the disease varied and, as was shown
on page 186, 1t 13 posuble that the improvement of some of them
may have coincided with a spontancous remission, the duration of
the attacks varied considerably, and the treatment was spread over
many months.

The improvement manifested 1tself by

1) Pan 1n the spinc and radianng pam dimimshed or dis-
appeared  Often, after an 1mprovement of from six to nine months
followng the first course of treatment, a fresh attack of pain super
vened, this imdicates that the second course of treatment should
be gwven soon enough after the first course to prevent these re
currences

2) Suffness of the spine  when this was related to muscular
contracture which, 1n turn, was related to the pam, the stuffness
improved but most frequently the stiffness continued or increased,
even 1n cases 1n which the pain had diminished or in which the
general condiion had improved

3) The involvement of peripheral jomts 1s only shghtly in
fluenced by treatment with Thorium X.

4) The patents’ general condition has often been favorably in
fluenced, with recovery of the lost weight and appente.  This 1m
provement scems to be related to a direct action of the medication
on the disease process and 15 not a sumple consequence of relief
from pain

5) The sedimentaton rate has improved, i some cascs, 1n
proporton to the clinical symptoms, but 1n other cases this rate
has not improved n the same way

Indications

Thoraum X 15 mdicated 1n all cases of Ankylosing Spondylius,
and especially in those with pain i the spine or with radiating
pain Ithasa]sogwcnusgoodrmxltsmmofAnkyloslng
Spondyliis with psoniass.
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It 1s contra indicated only in cascs in which the general condt
tion 18 very bad and the blood count abnormal, and 1n those in
which the patients’ antecedents show some duscase that could have
wealened the hematopoietic system

Rapon

Radon 1s an inert gas that results from the dimntegration of
radium It 15 i the form of a solution that radium salts most
readily hiberate radon

Its half hfe period 1s 3 25 days, 1t 18 therefore similar to that of
Thornum \, which1s3 64 days  Radon gives off 929, of « rays, and
8%, of B and v rays  Thercfore, 1t differs from Thorium X which
emits only « rays.

Vaugeowss, under d’Arsonval s direction (2), found the most
practical way of obtamning radium emanation, or radon, to make 1t
injectable 1in a gaseous aumosphere and to utthze it in medicine
Instead of a solution of radium, whuch 1s difficult to handle outside
of a laboratory, a solid emanation source of small volume has been
utihzed Thu emanation source, which 15 composed of a radium
salt encased 1n a porous colloidal masy, 1s enclosed 1n a metallic
tube  This tube enuts, 1n urut ume, the quantty of emanation for
whuch it 1s denigned

At each end of the tube 1s fixed a valve the gas in the tube be-
comes charged with radioactive emanation while the valve 1
closed A table enables one to know the quantity of emanation
that has accumulated 1n the tube during a given period that the
tube hasbeen closed  To one of these valves 1s fitted a syringe with
a capacity greater than that of the emanation tube (in practice,
20 cu mm.), and this 1s charged with air, at the other end of the
tube 1 fitted a needle for subcutancous injections  after the needle
has been inserted and after the valves have been opened, the gas 13
slowly mjected

Sometimes the mitrogen of the air 18 not well absorbed by the
tusues and a prolonged subcutancous emphysema resuln  In ths

event the atmospheric air should be replaced by oxygen or by car
bon dioxide o ’
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Dosage

Usually we use tubes which, after being charged for 24 hours,
contain 10 mycrocurnes of radon

A subcutaneous injection 1 given every two days, with a total
of from 10 to 12 ipjections at each course of treatment, or from 200
to 240 mucrocuries at each course  In general 2 maximum of two
courses of injections are given cach year

Tolerance

Radon undergoes transformation into a succession of products
with a very short fe (a few minutes) radium A, radwm B, radium
C the first products with a long lfe which 1t emts are radium D
and Polonmum Radon does not combine with any other sub-
stance and thus does not yield any 1nsoluble compounds.

Four hours after an injection, traces of 1t are no longer found 1n
the blood It 1s elmmnated through the resprratory tract. In
practice we have never observed any accumulation of radon or of
1ts denrvanves with a long Wfe The theorencal pasubiity has been
calculated, and 1t 1s mmgmficant  Its toxicity mught arse from ats
rapd destrucoion but this 1s tempered by 1ts rapid chmination
Radon in the doses which are usually injected 1s completely
harmless

We have not observed any signs of intolerance.

Results

‘We have used radon m about 100 cases. Since most of our
patients have received, at different umes, either radon or some other
radicactive treatment, 1t 1s tmpossible for us to report definite long
term results

We have noted a definite influence on pain and on the general
condition In these respects improvement may be transitory (a
few months) or persistent  We have not been able to determmne
its influence on the sedimentation rate It has not scemed to have
any action on peripheral mnvolvement

Indications

The indications for radon seem to be the forms of the discase in
which pam 1n the spine 1 an outstanding factor, n which the pain
18 refractory to other kinds of treatment and m which the rate of
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scdimentation 1s normal or nearly <o 1 or reasons of comvemence
we have alternated the uee of radon wath that of Thonum X

Goin SatTs

The usc of pold salte which was introduced by J Forestier for
the treatment of rhcumatod arthntis, has been tried by him in
other forms of inflimmatory rheumatism 1nd espeannlly in Anky
losing Spondy i, onginally 1t was employed tn cases with marked
penpheral manifestations, and Iater in cases with spinal involvement
alone

Usually we employ organic <alts contuning from 30% to 509, of
the metal either water soluble 1) thiopropanol sulfonate of gold
and sodium (allochrysine), 2) 1wuro-thio-malate of sodwm
(Myochryune), or 1nsoluble salts to be used in an oily suspension
(oleochrymine, myoral), more rarely mineral salts that are soluble
in water thiosulfate of gold and sodtum (sanochrysinc)

We prefer the water soluble organic salts, because gold salts 1n
an aily suspension may cause abscesses, because of the case of in
Jection, we prefer the intramuscular route . We reserve the mineral
salts, (sanochrysine), which must be injected intravenously, for
@scsin which the organie gold salts do not scem to have any effect.

Donage

The doses are the samc as those used 1n the treatment of rheuma
toud arthritig

Dose at each injection 010 g (0 05 g should be given at the two
first 1njections of the first course of treatment)

One mjection each week,

A total of 10 or 12 injections, that 15, 10 g or 120 g of gold
:JB at each course  Practically speaking we do not modify this
¢ Paticnts who have received several courses of this treatment
;’:dl who have tolerated 1t well but in whom the gold salts seem to
3 acuve than previously, receive weekly doscs of 020 g, a
course of treatment consisting of only six mjections, in such a way

that the total dose per course remains the same, but 1s given 1 a
er tume,
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The interval between the first and second courses of treatment 1
six weeks  the intervals between the subsequent courses of treat
ment are two months, as long as signs of progression- continue
Later, mawtenance courses will be interrupted by an interval of
three or four months. -

Tolerance

Innearly a third of our cases of Ankylosing Spondyhus, 1n which
the patients have been treated wrth gold salts, these have not been
well tolerated, but since, 1n eight cases out of 13, the incidents were
transttory, the gold treatinent was resumed later .

Cutaneous and mucous incidents 1tching, eruptions, eczema,
aphthae, gingivins  Save m two cases of scvere Ankylosing
Spondy Litzs, the eczemas have been local and of short duration,

Digesuve incidents colic, diarrhea,

Hepatc incidents,

Renal madents  transient albuminuna,

General fatigue (unpresston of exhaustion)

Blood accidents (agranulocytoss, purpura) are possible, but we
have never opserved them 1n our patients who were afflicted with
Ankylesing Spondyhtis. -

Precantions to be Followed

Before starting gold treatment, the physician should

1) Look mto the patients pathologic anteoedents from the
pomnt of view of the blood the kidneys, and the liver When
these have been present, laboratory examinations should be made
blood count, platelet count, bleeding ttime and coagulation time.

2) Systematcally examung the urmne for albumin

3) In pauents who have had cczema or urticana, before a
course of gold salt mjectons 1s started, from 5 to 10 ampoules of
from 2 to 5 c.c. of total hepauc extract should be yected pre
ventively, and besides, on the eve of each injection of gold salt, an
intravenous or intramuscular imjection of sodwum thiosulfate
should be given

During the Treatment



In'the event that an alark gymptom develops, [urther injections should
nat be given, their repention under these cucumstances may be
responsible for more serivus accrdents

Most frequently the simple fact of stopping the medication causes
a more or less rapid disappearance of the symptoms of intolerance
tagold In severe cases two drugs arc now available 1) sodm
thiomalate mtramusculady { ampaule of 2 ¢ c. of a 509 solution
13 jected once or tinice a day'during the next few days, then the
injections are gven at longer utervals when the symptoms begm
to recede  “When the product 15 given mtravenously, 1t 1s diluted
in five times i3 volume of water distilled, and injected slowly, 2)
the Brniush anvlewisite (BAL) Ths product, the 2-3 di
mercapto-proparol, bas the property of combining 1n the body with
metallic gold and of formung a stable complex which 1s not toxie,
and thus of rapidly stopping an intoxication  The dose s calculated
according to the patient s weight 2.5 mm of BA L (0025 c.c. of
solution) to the kalogram. An mnjection 1s gsven every four hours,
that 1, from four to ux mjectrons a day during the next three or four
days, then two injections a day during the next three or four days,
and then a mngle injection danly for four or five days. The com-
plete treatment should continue about 10 days Symptoms of
mtolerance may appear malame, vomiting, and especially local
symptoms pam at the pomnt of myection, pamnful nodules” asephe
abscesses, sometmes with secondary ibfecion  These complica
tions arc such that this method of treatment should be reserved for
serroms aceidents.  But in these cases it should be employed early

BResults of Gold Treatment

We have treated 36 caser exclusvely with gold salts, and they
have been followed for at Ieast two years

We have observed

Transient improvement (a few months) or perustent unprove-
ment at subsequent examnations 1 15 cases,

A stagonary condition wn 16 cases,

Aggravation of the disease 1n five cases

Thus seres s oaly roughly comparable with that of

patients

treated with Tharum X, becauss the gold salts were given espe

cially to patients who presented Al Spondylitis
. ° nkylosng Spondylits with pe
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The mmprovement which was noted 1n a third of the treated cases
consisted of a reduction or duappearance of swelling and pain 1n
the penipheral joints, more rarely of a reduction or disappearance
of pain m the spine, and of improvement 1n general condiion  On
the whole, the results are less brilhant than 1n rheumnatoid arthntis
but they are not neglgible, as have claimed American wrters
who, doubtless, had not used this kind of treatment with a sufficient
number of courses and with sufficiently strong doses.

Indications

Experience has taught us that gold salts should be employed 1n

Cases with involvement of peripheral jomts

Cases with a distinct increase in sedimentation rate

Cases in which the disease 18 rewustant to radicactive agents or
to roentgen treatment.

CorpER SALTS

We have employed two organic salts the copper content of which
13 different

1) Sodwum cupro-allyl thiouree benzoate (Cuprilene) (76)

Thus salt contains 199, of copper, 1t 1s used only mtravenously mn
doses of 0.25g  the rhythm of the mjections 1s two or three a week,
the quantity of copper salt given at each course of treatment 1s from
3 to4 g, that, from 12 to 16 injections,

2) Methylamine cupro-oxyquinoline sulfonate (Dicuprene)
7

Ths salt contans 6 5% of copper and 13 slightly less active than
Cupralene, but 1t can be given intramuscularly generally the 1n
jections do not causc pain but 1t 18 preferable to add to this product
2cc of 29, Novocain

The inyections (0 50 g 1n each ampule) are given at the rate of
three a week for six weeks (18 0 g at cach course of treatment)

The interval between the two first courses of copper salt 15 from
four to six weehs, and from two to three months between the sub-
sequent courses, that 1s, intervals similar to those allowed between

the courses of gold salis.
The tests of copper salts which we have made in Ankylosing
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Spondylitis have not been very encouraging  mast frequently they
have appearced to be mactive  In a few cases, ncvertheless, we
have obscrved some 1mprovement, 1n Ankylosing Spondyhus with
psoriasus fine results which, unfortunately, were tnconstant, were
obtamed

Copper 2alts seem to be indicated 10 cascs of Ankyloung Spondy
11tss with psonasis and 10 other cascs with involvement of penpheral
joints, but only after other basic methods of treatment have failed

CorTisone aNp ACTH
Cortsone (102, 103, 227)

In 1948 the first adminwtrations of Compound E (11-debydro-17-
hydraxycorticosterone) 1n cnormous  doses were given Intra
muscularly by Hench to patients afficted with rheumatord arthritis
or with Ankylosing Spoadylitis

Our own expenence 1z based on about 10 cases which have been
observed over a period ranging from six to eight months  Doses
of Cortisone averaging from 100 to 150 mg daly were given over
periods of 20 to 40 days  Our results were the same as thase ob-
tained by the Amenican anthors,

The wraprovement 1o the spinal symptoms of Ankylasing Spondy
hus s lesa spectacular than the tmprovement obtained 1n the jounts of
the extremuties, which are affected either by rheumatod arthnits
or by Ankylaung Spondylitis, perhaps because these joints are more
readily accesmble for examination

To us, however, 1t has seemed that, wn cases with effunon of
the knees, weatment with Cortisone did not have a favorable effect
while the other symptoms of the disease umproved Exacerba-
tsions of 1ntis may supervene even during treatment with Cortnone
by the general route

Alfter the treatment has been stopped, the symptoms usually
have returned  Thus 13 obaerved after an mterval varying between
a few days and two or three weeks  Different writers have tried
prolonged, contnuous treatment with maintenance doses varying
from 50 to 100 mg daily (the oral route 1s best for thiy method of
treatment)  But we do not know what may prove to be the remote
sccondary effects of this hormonal treatment wath large doses
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To us Cortisone seems to be mdicated 1 very severe cases and
cspecially in cases that present perustent peripheral nvolvement.
Moreover, by relieving pain treatment with Cortisone has facilitated
the orthopedic straightening of the spine  at the present time,
however, we lean toward Butazohdine instead of Cortisone. This
form of treatment 18 contra indicated before bloody orthopedic
operations, because 1t reduces the patient’s remstance to surgical
shock  but 1s indicated after operation because, by attenuating the
mflammatory symptoms, reeducation 1s facilitated

Cortisone apphed locally, or more recently Hydrocortisone
(Compound F) (243) does not appear distinctly to have improved
the results of arthroplasties which, as 1s well known often end 1n
fresh ankyloses

Besides the employment of Cortisone during the post-operative
penod, 1t may be indicated 1n cases in which inflammatory symp-
toms 1n one or two joints peraist while, 1n order to reduce or abolish
the sevenity of these local symptoms, large doses of Cortisone by
the general route would have to be used

ACTH

The adrenocornicotropic hormone or hypophyseal cortico-
stumulin 1s given in daily doses of 40 to 60 mg , because of its raprd
elunmation, four injections are given eachday  The joint effects are
sumular to those of Cortisone and the therapeutic problems are the
same.

Summung Up  The mtroduction of Cortisone and of A CT H
for the treatment of a certmin number of diseases, the hormonal
onigin of which 1s not apparent, constitutes an important step 1n
medical progress

The discases which are strongly, but temporanly, mfluenced are
not cured by these drugs which act on the pathologic mechanism of
the symptoms and not on their causes These hormones, un
fortunately must be employed 1n considerable doses in comparison
with their physiologic level in the body and, when they are given
continucusly they may be responmble for grave conscquences.

In the present state of medical treatment these preparauons arc
interesung means of experimentauon and not practical methods of
treatment.
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MeTHODS OF TREATMENT ADVOOATED As Basic Treamment BuT,
AccorpiNg To Our ExpERIENCE, oF DounTFuL Erricacy or None

Shock Treatment (Fever Therapy)

Thus conssts of a senies of five or six shocks induced by injecting
intravenously gradually increaning doses of a heterogencous vaccine
or peptone  The vaceines most often used for this purpose are
anntyphod vaccine, antigonococcic vactine, or a polyvalent
vacane (propidon) The doses should be sufficient to cause a
bout of fever between 39 and 40° C.  The njections should be
given at intervals of three or four days, so that the temperature will
have returned to normal before the next shock

We have made hittle use of this method, 1ts value 1t open for dis-
cussion and, moreover, 1t causes the patients great fatigue, 1t also
forces the physician to wait two months before giving one of the
other basic treatments for example, gold salts, when given 1m
mediately after shock treatment, have caused hepatc accidents,
such as icterus, more frequently than usual

Tuberculn Treatment

‘Whatever may be the technic employed {cutaneous, intradermal,
or subcutancous), tuberculin treatment may cause slight focal re
actons, without any obvious therapeutc interest

Bogomoletx’s Serum, or Antireticular Cytotoxic Sernm

Small doses of this serum are claimed to cause sttmulation of the
reticulo-endothehial system, and the doses used 10 France are 0 10
020 and 050 cc intradermally  As far as rheumatology 13 con
cerned, 1t has been used chuefly for rheumatoid arthnitis, the few
cases of Ankylanng Spondylins that have been treated wath this
serum have not given encouraging results,

Vitamun D, 1in Large Doses

This has been used 1n doses of 600,000 units two or three times
aweek., This method of treatment has fallen into discredit because

of the cases of intoucation that have been published, and also
because of the absence of demonstrable results
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To us Cortisone scems to be indicated in very severe cases and
especially 1n cases that present persistent peripheral nvolvement.
Moreover, by rehieving pain treatment with Cortisone has facihitated
the orthopedic straightening of the spine  at the present nime,
however, we lean toward Butazolidine instead of Cortisone. Thu
form of treatment 15 contra indicated before bloody orthopedic
operations, because 1t reduces the patient’s remstance to surgical
shock, but s indicated after operation because, by attenuating the
inflammatory symptoms, reeducation 18 facilitated

Cortisone applied locally or more recently Hydrocornsone
(Compound F) (243) does not appear distinetly to have improved
the results of arthroplasties which, as 1s well known, often end 1n
fresh ankyloses.

Besides the employment of Cortisone during the post-operative
period, 1t may be indicated 1n cases in whuch mnflammatory symp-
toms 1n one or hwo joints persist while, 1n order to reduce or abolish
the severity of these local symptoms, large doses of Cortisone by
the general route would have to be used

ACTH

The adrenocorticotropic hormone or hypophyseal cortico-
stimuhin 15 given 1n daily doses of 40 10 60 mg , because of its rapid
elimination, four injections are given eachday  The jomnt effects are
simular to those of Cortisone and the therapeutic problems are the
same

Summing Up  The mtroduction of Cortisone and of A.CTH
for the treatment of a certain number of diseases, the hormonal
ongin of which 1s not apparent, constitutes an important step in
medical progress

The diseases which are strongly, but temporanly, influenced are
not cured by these drugs which act on the patholegic mechamsm of
the symptoms and not on their causes. These hormones, un
fortunately must be employed 1n considerable doses 1n companson
with therr physiologic level in the body and when they are given
continuously, they may be responsible for grave conscquences.

In the present state of medical treatment these preparations are
\nteresting means of expenmentation and not practical methods of
treatment.
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MeTHops OF TREATHENT ADAOCATED At Basic Treanest Bu,
AccorpING To QuRr ExPERIENGE, OF DounTruL ErFicacy or NoNe

Shock Treatment (Fever Therapy)

Thus consists of a sertes of five or six shocks induced by injecting
intravenously gradually increasing doses of a helerogeneous vacone
or peptone  The vaccines most ofien used for this purpose are
antityphord  vactine, antigonococic VRCCIng, or A polyvalent
vacane {propidon) The doses should be sufficient to cause a
bout of fever between 39 and 40° C. The iyections should be
given at intervals of three or four dayz, so that the temperature will
have returned to normal before the next shoch

We have made hittle use of this method, 1ts value 1s open for dis-
cussion and, moreover, 1t causes the patients great fatigue, it also
foroes the physician to wart two months before giving one of the
other basic treatments for example, gold salts, when given um
mediately after shock treatment, have caused hepatic accidents,
such as scterus, more frequently than usual

Tuberculin Treatment

‘Whatever may be the technic employed (cutaneous, intradermal,
or subcutanecous) tuberculin treatment may cause shght focal re-
actions, without any obvious therapeutic nterest

Bogomolets’s Serum, or Antireticular Cytotoxic Serum

Small doses of this serum are claxmed to cause sumulation of the
retculo-endothelal system, and the doses used 1 France are 0 10
0.20 and 050 c.c mntradermally ~ As far as rheumatology 13 con
cerned 1t bas been used chiefly for rheumatod arthring, the few
cases of Ankylosing Spondylitis that have been treated with this
scrum have not given encouraging results,

Vitaman D, 1n Large Doses

'I'huhasbcmumdmdoscaoféO0,000unmtwoorthmcumu
aweek.  This method of treatment has fallen into discredit because

of the cases of intoxication that have been
published, and also
because of the absence of demonstrable results, ’
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Sulphur Preparations

In medical practice the use of Sulphur for the treatment of artic
ular diseases 1s very widespread, and we often have the expenence
of seeing patients afficted with Ankylosing Spondyhitis who have
been treated for a long tume wath preparations of sulphur

Now 1t can be stated that these preparations do not have any
value for the treatment of Ankylesing Spondyliis and of other
forms of inflammatory rheumatism It 15 uscless to prescribe them
to pauents

Penucillin and Sulfonamides

Some, who believed in the imfectious ongm of Ankylosing
Spondylitis, have used first Sulfonamude or some of 1ts denvatives,
and later Pemcallin, Streptomycin, or Aureomycin  The results
have not been striking and we do not feel justified in following this
method of treatment.

Synthetic Oestrogens

‘When these substances have been employed 1n cases of Ankyloung
Spondylitis in men, their efficacy has been very inconstant,  More-
over, this method of treatment 1s accompanied by a few troublesome
symptoms, such as a scnsation of tennon in the breasts with increase
in therr volume and 1mpotence

Sodium Salicylate

Thus drug has been greatly used 1n all forms of rheumnatism that
are accompanied by articular swelling  In Ankylosing Spondyhitis
1t has only an analgenc effect, like Aspirin, with the duadvantage
that, when 1t 15 given mtravenously, 1t causes sclerous of the veins
and thus prevents the use of other linds of medication that can be
given only through the veins

TREATMENT OF THE GENERAL CONDITION

The general condition of the pauent plays an important part in
the evolution of the discase 1t 15 therefore necessary that 1) the
patient should be placed i the best possible living conditions 2)
that nfectious focr (dental abscesses, pulmonary diseascs, gental
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infections) should be sought for and climinated, 3) that, when
the patient presenis a condition of general defieiency, he should
recen ¢ treatment to mcereasc his abihty to take basic treatment

Calaum Gluconate

Gnen intravenously in a 10% solution, 10c.c,

10 to 20 injcctions n one course of treatment, at the rate of three
or four injections a week,,

One or two courses of this treatment should be given between
each course of basic treatment,

Calcum gluconate may be combined with Vitamin C, of which
2 cc may be ijected 1n the same syringe as the gluconate, or it
may be combined with Vitamin D 1n doses of 600 000 umits given
orally every eight days as long as the course of calctium gluconate
continues.

With this treatment a certain degree of 1improvement in general
condition (weight, sleep, appetite) 1 observed

Blood Transfusion

In severe forms of the discase we give small transfusions of 150
c.c, which are repeated twice a week, 1 order to improve the
patient’s general condiion

A recent study (198), bearing on 60 cpses of theumatoud arthrins
shows that blood transfusion has a transient effect on the rate of
scdimentation, on the hemoglobin content, and on the cellular
volume Twenty-eight days after transfuson, the pauent’s conda
tion returns to what ithad been prior to all these laboratory exanuna
tons  Six months afterwards, the patients who have been treated
with blood transfustons may be distinguished from another series
of patients who have received the same treatment without blood
transfustons by an appreciable improvement in general condition

SPA TREATMENT

At all times so-called rheumatic diseases have been one af the
major indications for hydromineral therapy or crenotherapy It
was natural that patients who were affected by pamful diseases
of the spine should seek, at hot springs, rehief from their museries
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The hot springs that are wseful 1 the treatment of Ankylosing
Spondylitis have a temperature higher than 35° C , and the tem-
perature often rses to 50° or even higher, usually these sprngs
contamn mmple water or water with a small percentage of chlorine
or sulphur

Amang the hot springs i France we wall mentuon  Aux les-Bans
(massage under water, Berthollet stcam bath, and bath 1n suspen
sion) Dax (hot mud), Bourbonne les-Bains and Bourbon I'Arch
ambault (medicated baths and showers)  In Italy, applications of
hot mud at Acqu and at Abaao, 1 England the medicated baths
and pools at Bath and Harrogate, in Switzerland, Baden

Sometimes the different technics utilize water as such bathsina
pool, showers and affusions, massage under water and somctimes
steam the Berthollet steam baths at Aix  sometimes vegeto-
muneral muds for local or general applications. In a general way
the techmes employed 1t Ankylouing Spondyhus should be sedauve
percussion jets, violent massage, and brutal vanations in tempera
ture must be avoided

The modes of achon have not been cluadated  Heat 15 the
essential element of thus kind of treatment, but 1t 1s probably not the
only one  the chemical composition of the water its state of loniza
tion, the presence of rare gases, and the radicactvity of the water,
of which we have seen the favorable effects 1n the treatment of
Ankylosing Spondylitis, also must be taken into account

The 1ndications vary according to the stage of evolution of the
disease, but hot spring treatment should be avoided during bouts of
pamn and mn very weak patients When these methods are em-
ployed with discnimnauon, they bnng to the patients an attenua
uon of the pamnful symptoms and an improvement 1n general con
cditon  and after orthopedic or surgical operations, they permit an
accelerated re~education of the patient

ORTHOPEDIC CORRECTION

We have described the methods employed to prevent deformities,
But because these are often neglected we sce patients who, although
they have recoived many hands of internal medication  present,
because of falure to follow orthopedic precautions, deformities
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which must be corrected A suff or anhylosed joint, but in a
ponton of function, allows the patient o satisfactory degree of
actity  On the contrary, whea the same loss of mobtlity 15 accom
panied by jonts that arc fixed 1n a faulty positon, the patient be
comes an nvahd or a serm invahd

Long pracuce has made 1t possible for us to perfeet different
methods and to sct forth the indications for them

The purpose of these methods 18

1) To replace the affected joints 1n a position of function

2) To recover a certain degree of mobility when this 15 posuble

3) To dinunsh, by improving the stauc condition of the younts,
the excessive work dane by these joints and by neighboring articula
tions, and thus to act on the wflammatory process ttself

CorrecTioN oF DIFFERENT DEFORMITIES
(AccorbiNg TO THEIR SITUATION)
Spmne

As far as the spine 1= concerned, we usually have to correct a
dorsal or a dorsolumbar kyphaoss.

Method of Stratghtening by means of Swaim’s smmple Ortho~
pedic Apphiances (210) The patient must e on a “hard bed”
all day for two three, or four weeks, He must stretch out on his
back. When the patient has very marked deformities, the head
should remawn separated from the plane of the bed and, snce
this posture causes pain, a saft cushion should be placed under the
head and the thickness of thus cushion 15 gradually diminished A
small pulow may be placed under the lumbar region 1n order to
favoar Jordous

In cases with marked or old deformuty, straightenng of the
spine will be facilitated by means of bags contaimng from 1 5t0 2 0
kg of sand, which should be placed one over each knee, over the
shoulders and, m case the head projects forward, over the forehead
With the sand bags in place the patient remnains 1w this poution
four or five hours a day, in two or more peniods

Twice a day, and for periods of from 20 to 30 mrnutes, the cushion
under the head should be removed and the patient shauld then
place his hands under the nape of the neck with the elbows as near



Figure 143  Plaster corset with an-
tenor support (Swalm type)  (Photo-
geaph by J J Herbert)

as possible to the plane of the bed, 50 as fully to expand the thoracic
cage.

When the pauent has become accustomed to this horizontal
position another pillow should be placed under the back, opponite
the most promunent part of the kyphosis.  Another expedient that
may be uscful in straightening the spine consists, when this 1s
possible 1n having the patient lie flat on his belly with sand bags
over the dorsal region, for periods varying from half an hour to an
hour

Dunng this period of straightening the patient 1 given either
Aspiin or Dolosal (or better Butazolidine) which makes the
straightening  bearable, or Decontractyl which, by chiminatng
muscular contracture facilitates the straightening  1n a hot spring



Figure 144 Removable comet
of plastic material, having the
same shape 2 the Swam
plaster  corset (manufactured
by Sutter) . Front view of
the corset. b Back view of
the comet.  (Photographt by
Muleau)

environment the contracture 1s also diminished by hot baths, either
1n a pool or with the so-called submarmne spray

When this method 13 well applied, surpnang results are obtamed
as far as the degree of straighteming 1s concerned  The rate at
which straightening takes place 15 vanable 1t depends on the de
gree of kyphoss and especially on the extent of the fibrous or bony
nature of the stuffness or vertebral ankylows. Often very rapid
straightening 18 obtained  the head comes n contact with the
plane of the bed 1n from 10 to 13 days, in other cases a shightly
longer period 18 necessary  Bi weekly measurement of the head-
to-wall distance permuts one to determine when maximum straight
entng has been obtamed, but 1n all cases the patient 18 kept 1n bed
during a minimal period of fwo or three weeks

When the patient 15 complelely or partly strarghlened, he must be main
tained 1n thus pomition by means of 2 Swaim corset (Fig 143), first
in plaster bandages, and later 1n a removable plastic matenal (Fig
144)  It1s useless to undertake to straighten a kyphotic spine on a
hard bed if when the spine has been straightened, 1t 18 not main
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tamned 1n this position by means of a plaster corset, because then
the gain 18 rapidly lost

Swaum Corset (Maintenance Corset) (211}  After long years
of experience wath the orthopedic treatment of Ankylosing Spondyl
1tis, L T Swaim succeeded 1n perfecting a type of corset and in
demonstrating 1ts advantages over other types that had been used
previously (212)  In France, these advantages have been largely
confirmed by J Foresner

This corset conssts of a curcular plaster cast which extends,
anteriorly, from the pubic symphyms to the suprasternal notch,
and posteriorly from the muddle part of the buttocks to a hne jon
1ng the points of the two scapulae.  Thus the corset 1s strongly sup-
ported on the pelvis, compresses the abdomen, and keeps the dorsal
spine from moving forward the thorax resting against the large
plaster breast plate.  But 1t also leaves frec the upper part of the
back The corset prevents the trunk from inclhining forward and,
besmdes, the thorax butts against the sternal support at each mspira
tion and 1s thrown back by 1t, thus the kyphoss 1 gradually
corrected  Moreover, thoracic respiration 1s favored by the limita
non of abdommal respiration 1mposed by the corset.

Construction Techmie (212) For six or seven days before the
corzet 1s applied, the akin should be cleansed daily with alcohol 1n
order to harden 1t.

The corset can be applied with the patient erther in vertical
position and supported or not supported by a Sayre collar or, which
1 greatly preferable, n horizontal posttion on an orthopedic table
When the patient 15 1n the vertical position, he should hold himself
as straight as possible with the arms shightly separated from the
thorax when 1 the horzontal pomtion, the lower extremitics
should be well extended

The 1hac crests, the sacral region, and the promuncnt points of
the spine should be protected with padding

The shape and Iimuts of the plaster cast have been descnibed  To
it may be added a lateral crutch to prevent aggravation of scoliosss.
Plaster bandage permuts better modeling than splints prepared 1n
advance

While the plaster 1s stll not completely dry, the anterior part of
1ts lower border 18 cut away, 50 as to make sure that the thighs can
flex at a nght angle and that the patient can mit comfortably The
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edges are ‘broken” throughout their extent so that they may not
igure the patient’s shin

Chun Support (Herbert) (104)  Incasesin which the kyphosis
starta hugh, that s, above D-6, a chin support may be added to the
Swaim corset, thit should be fixed to the anternior-superior part of
the corset and, by boung 1n the roandible, himmts the fall of the head
According to the author, repeated opening of the mouth for eating
or for conversation, with the mandible fixed, throws back the head
and helps to straighten the spine

Except 1n a few cases, the Searm corsel 15 well tolerated and may be
left m placc  Sometimes, because of abdomunal compression, the
patent may have difficulty in breathing after meals during the
first few davs, sedatives may then be given and food may be taken
“on the mnstalment plan”  Forty-eight hours after the cast has
been appled, the discomfort has often disappeared and costal
respiration has become easier and deeper

Muscular tension of the hips, as well as tension of the muscles at
the nape of the neck, duninishes

The plaster cast, as descnibed, remains in place for a month

When straightening 1s obtained, the sternal breast plate moves
back from the anterior support and felt 1 shpped between the
thorax and the plaster 1n order to maintan the anterior support
After 2 mounth, when a considerable degree of straightening has
occurred, a fresh cast should be apphed to fit the improved posture
When the kyphoss has been corrected to the maximum degree, a
remorable corset of plastic matenal should be provided, this should
have the same shape and the stame dimensions as the plaster corset
(Fig 144)

Dunng the weeks required for the manufacture of a plashe
corset, the patient should continue to wear the plaster corset 10 as
not to be without support. But the plaster corset wall have been
opened longitudinally at the mdes 1n order to remove 1t and to
model the removable corset, but it 13 preferable to do thus modeling
before applying the last plaster cast, so that 1t would not have
to be opened

Atfirst the removable corset should be worn mught and day  Later
1t may be removed at might ! After one or two years, the patient

? Musicians who play wind Instruments are
Play because the coset Emits thelr abdominal

obliged to remove the conset when they
respiration,
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ma)y gradually cease to wear 1t but he should form the habit of
weanng it one day a week, to make certain that the corrected
paosture has been masntamed

Results of Straghtemng  The results obtained by these
methods are often surpniung  Patients wath very marked and even
very old kyphoses are largely straightened  even patients who
present an extensive bony ankylosds may derive benefit from this
treatment.  Only cases with a2 “bamboo ' spine or an ankylous of
the interapophyseal articulauons do not improve.

Swaum (212) uses this method, not only as a means of correction,
but also as a basic treatment of the disease ' We have found that
the process 15 less tenacious 1n panents who have been strarghiened ond whose
1mproved postiion has beern mantained than in those who have not beem walling
1o accepl ifns kand of treatment

Indications 1) In patients who have a tendency to become
round-shouldered or to bend forward (accurate measurement of
the occiput to-wall distance 18 the best way to determune thu),
straightening should be carmied out by means of the hard bed, and
then the corset 15 apphed

2) Ths treatment should abw be applied to patients with a
distinct kyphoms but who still have a certamn degree of mobihty

3) To be left wathout a corset are those patients who preserve a
good station which has been mamtained by the practice of good
orthopedic hygiene, and those who have very extensive bony
ankylosis

In patients with a good posture, but who suffer from pain, the
corset 1s not used as a basc treatment, because the pamn can be
relreved by spinal treatment with roentgen rays or with radioactive
agents

4)  When the patient has a pronounced kyphous that cannot be
reduced by stmple orthopedic treatment, surgical treatment (spinal
osteotomy ) should be conndered

Hips

The hips are m large measure respoasible for the attitude of the
trunk 1 flexion (Occiput w-wall dstance, p 16)

The Hard Bed which straightens the spine also corrects the flexed
attude of the hips. In certain patients rest in the ventral
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position, with the head cxtended beyond the bed and with a sand
bag over the pelvs, should be presenbed

Continuous Extenson When very pamnful involvement of
the hips 11 present, with or without flexson, continuous extension
may be achicved with ample means linen bands surrounding the
ankle, a cord, a pulley, and a weightof 2 or 3 kg Traction should
be mamtained for a month or a month and a half, often the pain
diminishes about the tenth or fifteenth day, then excrcises in active
mobilization should very prudently be carried out.

Replacement of a Deformed Hip into a Functional Position
This procedure, which 15 advocated by one of us (J Forestier) for
osteoarthritis of the hip joint, has sometimes been employed 1n
Ankylosing Spondyliis It may be advised only 1n cases with um
lateral volvement and without bony ankyloms, when ankyloms
18 present, only a surgical operation will perrut straightening

Knees

Stffness of the knees n an attitude of flemon makes walking
difficult or impossible, while at the same tune 1t mantains the
deformuty of the huip n flexion (reciprocally the deformuty of the
hip maintains that of the knee), therefore, 1t must be corrected

When the deformity 18 minimal, 1t may be improved by rest on a
hard bed  Plaster shells for rest, combined with daily exercises,
arc more effecive  After extension has increased about 10°, a
fresh shell should be applied 1n the new position, the succesave
applhication, at more or less long intervals of new plaster shells in
better position may lead to complete correction and may thus con
stitute an excellent means which we often use  To us continuous
trartion has not scemed to be effective when the knees were invalved

Forced straightening of the knee under anesthesia, has very few
indications in Ankylosing Spondylitis, because of the nearly con
stant asociation of lup nvolvement more marked than that of the
knee, and because of the ankylomng tendency of penpheral n
volvement in Ankyloung Spondylins, which 15 much more pro-
nounced than in rheumatoid arthnos

As the techmcs of straightemng have just been set forth they are very
different for the spane and for the extremitres 1t may be mnteresting to
explam the results and the indications of these technics.
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formed especially 1n a large number of c1ses of Ankylostng Spondyl
wis. The results have been discordant, nude from 1 few spec
tacular wnd more or less persistent 1mprovements, practically only
fatlures have been recorded  Ladvre (140), who grouped the re
sults of 32 operations, concluded that, at the present time, we donot
have the elements necessary to Judge the value of this operation, and
that a fresh investgation, with systematic cxamination of the
patients before and after operation, should be undertaken to deter
mine 1ts value Out of 14 cases, in which the patients were
operated on by different surgeons we have observed a smngle 1n
stance of improvement, and 1 four cases 1n which the pauents
were operated on according to our indications, three failures and
one improvement (in this case a thymectomy was also performed),
practically speahing, the course of the disease has not been modified
by the operations, and this does not encourage us to advise thus
operation  Moreover, Oppel’s hypothemis has not been confirmed
from a clinical or biologic point of view (the calcermia was normal)

Since the discovery of the action of Cortisone in mnflammatory
rheurnatism, every means has been sought to sumulate the supra
renal cortex either directly or through the hvpophyms. Basng
themselves on the experimental action of denervation of the carotid
mnus, Lidvre and Léger have tmed in rheumatod arthnts,

skinning” the carotid smus, with some results on the objective
articular signs ~ But besides the results being far from constant and
pemistent, this operation 13 not devoid of danger, cases of death
have been reported by Coste and by Michotte

Ligation of the wferior thyrod arterv, which 1s usually carred
out dunng parathyroidectomy and which 18 close to the carotid
glomus, may perhaps explain 2qome of the rare, spectacular and
transient cures that have followed parathyroidectomy

ORTHOPEDIC SURGERY

. The problem of bloody orthopedic operations arises essentially
or

Very marked and fixed kyphoses

Ankylons of the hips
and less often for

Ankyloms of the Lnees,
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Equinus deformities of the foot,

Ankylosis of other joints of the extremities,

Temporo-maxillary ankylosis

Always onc must bear 1 mund that surgical operations permt
one to solve mechanical problems, but that they do not have any
nfluence on the disease itselfl  Thus surgery must be regarded as
an adpvant n the treatment of inflammatory rheumatism, and not
as a basic treatment

Before deading upon an operation the follaunng condtions must alivays
be fulfiled

Coaditions Affecting the Disease

An acauate diagnosis must have been made, when the necessary
clements for such a diagnoms are not available, the physician must
abstain from surgical procedures and must follow the evolution of
the disease

The operation must be performed duning o quescent period  As
signs of progression, 1t 1s especaally important to conuder pamn,
joint swelling osteoporous (when this 8 marked, 1t 1 always a
contra indication), fever, and increase in scdimentationrate . Dur
ing the first years of active disease, one should be even more
strict in observing this rule,

Belore operating on a given jomnt, the condition of neighboring
|oinis should be detestruned, and the operation should be integrated
into a complete orthopedic plan which must include all the problems
raised by the patient s other involved joints

Condstions Relating to the Patient

The patient s general and muscular condiuon should be satis
factory

His morale should be good and he should really destre to resume
an actwe life

The most favorable age for these operations 1w between 20 and
50 years Below 18 year, one must not fail to consder that the
epiphyses have not completed ther development  Above 50
years, the indvidual less often has the physical stamina required
for these operations and for the subsequent re-cducation, especially
when the patient has been an invalid for many years,
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When several operations must be performed, the physical con
ditron of the patient, his age, the number of operations, and the
possibic 2ds Antages to be guned must be evaluated, and the physt
cian must decide whether the advantages to be gained justfy the
effort which the opertions would require,

Before proceeding with an operation, the physician should make
certam that the patient has the time and the means necessary for
him to rest 1n a center where adequate functional re-education will
be compulsory  We have observed numbers of cases in which,
after the patients had been operated on with a8 correct technse,
they were replaced too soon in an unfavorable cnvironment
(farmlial or other), and m which ankylowis of the operated joint
rapidly recurred because they had been deprived of this functional
re-education

Chotce of Surgeon and Surgical Center

The surgery of rhcumatism 1 very delicate, 1t rases multiple
problems, and requires of the surgcon many qualiies  For
operations on these patients there should be available

A specialized and panient surgeon

A surgical center organized not only for operations, but also for
the functional re-education which must follow them

As far as rheumatic surgery 15 concerned, improvisation and haste
lead only to diaster The collaboration of the rheumatologust
and the surgeon 15 caential

The Spine.  When the pauent presents a very marked kyphosts,
that 1, one that makes hus Iife difficult and that cannot be reduced
by rest on a hard bed, and when this has continued a long tume,
swyical straightenmy by spnal 7y should be conndered

The first spinal osteotomy was performed by Smuth Petersen in
March, 1941 (202)

This operation conusted of a resection from the spinous processes
of the yellow hgament (hgamentum flavum) and of a partial re-
section of the apophyseal articular masses.  This resection bore on
two or three vertebrae in the lumbar region  the jevel chosen was
that n whuch the syndesmophytes, accarding to the roentgeno-
graphic films, were the least pronounced  After this ostcotomy,

the patient was straightened on the opera table by rawn
feet and head s o § e
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Once the kyphosis had been corrected, small bone grafts from the
resected spinous processes were inserted, and a large plaster cast was
applied

In 1946 La Chapelle {133) rcported a case of straightening a
kyphous 1n Ankyloung Spondivlils by a single stage posterior
osteotomy (L 2 to L-3) at a second-stage operation, this was
completed by an ostcotomy of the antenor vertebral arc at the
level of the disc, made through a large antenor incision below the
umbilicus.  The kyphosis was corrected on the operating table the
small grafts were inserted and a large plaster cast was apphed

Since 1947, 7 T Herbert has performed 14 osteotomues (106}t with
a technic similar to that of La Chapelle  In a first operation he
sectons the posterior arc by a trapezoidal resection of the spinous
processes, the Jaminae, and the postenor wall of the foramuma  The
pauent's deformity 15 not corrected on the operating table but,
after the operation, he s put to bed without a plaster cast but with
cushions under the head to prevent an abrupt straightening
When during the next few days, the patient gradually straightens,
a plaster corset of the Swam type s then applied and he may re
sume walking as carly as the fifteenth day When the patent
does not straighten after 10 or 15 days, an antenior osteotomy 15
performed as a second-stage operation

The first approach 1s through a left homzontal incimion, beginning
the width of three fingers outside of the navel and extending to the
lumbosacral mass  thus good acces to the vertebral bodies and
discs 1s provided  Then the surgeon proceeds to resect a duisc or
only the anteror and laterat hgaments.  The patieat s then straight
ened on the table and a corset of the Swaim type 18 applied

Of the 14 pauents operated on by J J Herbert, five could be
straightened by a sumple posterior osteotomy  but in mine others at
was necessary to perform a hwo-stage operation  posterior and
antenor

In 10 cases the leael of the opevation was lumbar D 12 and L-1 1
ane case, D 11 and D 12 1n two casex, and high dorsal in one case.

In s series of 14 cases J J Herbert noted only a few pains due
to tractien on nerves at the ume of straightening  these paias oc

1 In 1954 the pumber was over 40
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Lae e

Figures 1452 and b (J J Herbert) Lumbar spne of a patent afflicted with

Spondylits a.  Antcro-posterior roentgenogram  bony ankylean

of the interapophysea! jomts, and omification of the nterspinous ligaments. b

Antero-posterior roentgenogram  the posteror arc L-1 and L-2 has been resected
rccording to the technic of J J Herbert.

curred mn the territory of the lumbar plexus, and especially 1n that
of the femoral cutaneous nerve

The esteotormuzed spinal column undergoes rapid consolidation
and dunng the year that follows the operation, a well organized and
voluminous caflus 1s noted 1n roentgenograms of the zone of the
resected processes (Fig 145)



Figures 145¢c and d (J J Hcrbcﬂ) c. Lateral rocntgenogram — angular

lordosls opposite L-1 and L-2 sur Ing was lished soon after the
d A posterior am onc yur after the operation
‘voluminou bony callus repl the two inter pophyscal joints L-1 and L-2.

Resurts  The straightenings obtained by fumbar or dorsolumbar
osteotomies have been sansfactory  they have perrmtted the patents
to hive under less difficult conditions  they can look farther away
their respiration being easmer, their general condition has improved
pain in the nape of the neck and 1n the thaghs, which was due to
muscular tenmon, disappeared after the spinal staton had mm
proved

The danger of recurning kyphosis 1s slight 1f the patient 1s faithful
m resting on a bard plane and wears his corset for a few years. In
a few cases, 1n which these two principles had been neglected by the
patient, we have seen the recurrence of a certain degree of kyphoss,
thus diminishing the benefits obtained from the operation

Osteotomies performed n the dorsal regon by different surgeons
(202, 106) have given ncgative or very meager results We
believe these failures arc related to ankylosis 1n a single block of all
the clements of the thoracic cage, which presents any straightening
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of the domal segment  The two Inst floating ribs, which arc less
firmly attached than the rest of the thoracic cage, nevertheless
permut straightening at the level of D-11, D 12, and L-1

IxpicaTions  The operation 1s indicated 1n cases of marked
kyphoss that 1s not reducible by simple orthopedic treatment and
with a lumbar or dortolumbar starting point  The highest level
at which the opertion can be performed is D-11 and D 12, where
the nbs arc still free Operations on the dorsal region, with the
technics now available are not ndvised, this restncts the indication
for ostcotomy because of the frequency of kyphosis onginaung 1n
the dorsal region

The Hips Ankyloss of the affected joints in the course of
Ankylosing Spondylitis often develops 1n an articulation in which
the width of the articular space 18 normal  This 1s particularly
visible 1n roentgenograms of ankylosed hips (Fig 86), 1n which the
patient has been bedridden since the onset of involvement.  This 1s
also true of the syndesmophyte which develops at the level of a pair
of vertebrac between which the disc has a normal width  These
findings clearly prove that the ossification 1s due to a transformation
of certan artcular elements  Mobilizing mancuvers under an
esthesia, therefore are no longer possible as soon as ankylosis has
developed  Surgical intervention 1s necessary  The bony ankyl
oscs 1in Ankylosing Spondyhtis differ sharply from the suffness or
ankyloses observed 1n other rheumatic diseases. The osteo-
arthritides end only 1n more or less pronounced stiffness, the artic-
ular space 13 always found at operation, and mobilizing mancuvers
under anesthema are always possible, except 1n cases with marked
osteophytosis or with foreign bodies “blocking” the articulation
Rheumatod arthriis causes marked stuffness much more frequently
than ankyloses when these develop they are due to “fumon” of
the bone extremuties, the articular space having disappeared by
contact of the bone surfaces. At operation small articular zones
free from any “adhesion” are found  and mobilizing maneuvers are
generally posable.!

Tecavics Esrrovenr  This sdea of ankylosis 12 valid for all the
peripheral joints of patients who are afficted with Ankylosing

(Y] -
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Figures 145c and d (J J Herbert)
fordosls opponte L-1 and L-2 straigh
operation. d  Antero-postenior rocotgenogram onc year after the operation

lumi bony callus ry lacing the two interapophyveal younts L-1 and L2,

Resutts  The strmightenings obtamed by lumbar or dorsolumbar
osteslomter have been satisfactory  they have permutted the patients
to hive under less difficult conditions, they can look farther away,
their respiration bewng easier ther general condition has improved,
pain mthcnapco(!hcncckandLuthcthxghs,wluchwmducm
muscufar tension  dusappeared after the spinal station had 1m-
proved

The danger of recurring kyphess Is slight if the patient 15 faithful
1n restinng on a hard plane and wears his corset for a few years. In
a few cases, 1n which these two principles had been neglected by the
paucnt, we have seen the recurrence of a certamn degree of kyphosis,
thus diminshing the benefity obtained from the operation

Osteotomtes performed 1n the dorsal region by different surgeons
(202, 106) have BlVen negauve or very meager reaults We
believe these failures are related to ankylosss in a single block of all
the elements of the thoracic cage, which prevents any straightening
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of the dorsal scgment  The two last floating ribs, which are less
firmly attiched than the rest of the thorcle cage, nevertheless
permut strughtening 1t the level of D 11, D 12, and L-1

InpicaTions  The operation is indicated 1n cases of marked
kyphosis that 1s not reducible by simple orthopedic treatment and
with a lumbar or dorsolumbar starting point  The highest level
at which the operntion can be performed is D-11 and D 12, where
the nbs are stll frece  Operations on the dorxal region, with the
technics now avaiable, 1re not 1dvised, this restncts the indication
for osteotomy because of the frequency of kyphosis onginating 1n
the dorsal region

The Hips Ankylous of the affected joints in the course of
Ankylosing Spondy litis often develops in an articulation 1n which
the width of the articular spacc 1s normal  This 1s particularly
visible 1n roentgenograms of ankylosed hips (Fig 86), 1n which the
patient has been bedridden since the onset of involvement.  This ts
also true of the syndesmophyte which develops at the level of a pair
of vertebrac between which the disc has a normal width  These
findings clearly prove that the ossification 1s due to a transformation
of certam articular elements  Mobilizing maneuvers under an
esthenia, thercfore, arc no longer possible as soon as ankylosu has
developed  Surgical intervention 1s necessary  The bony ankyl
oscs in Ankylosing Spondylits differ sharply from the stuffness or
ankyloses observed in other rheumatic dueases The osteo-
arthntides end only 1n more or less pronounced stiffness, the artic
ular space 15 always found at operation, and mobilizing maneuvers
under anestheua are always possible, except 1n cases with marked
osteophytosis or wath foreign bodies “blocking” the articulation
Rheumatord arthntis causes marked suffness much more frequently
than ankyloses when these develop they are due to “fusion” of
the bone extremuties, the articular space having disappeared by
contact of the bone surfaces At operaton small articular zones
free from any ¢ adhesion’ are found  and mobilizing maneuvers are
generally possible.t

Tecunics Euprovep  This idea of ankyloss is valid for all the
W jomnts of panents who are afflicted with Ankylosng

1
Morcover ostenlytic phenomena are very frequent tn rheumatokd arthritls while in
Ankeylosing Bpandylitls they are extremely rare.
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Figures 145¢c and d (J J Herbert) e Lateral roentgenogram  angular
Jordoms opposite L-1 and L-2 igh way plished soan after the
operation.  d. Antero-postenor rocntgenogram one year after the operation
voluminous bony callus replacing the two 1 pophyseal foints L-1 and L-2

Resurrs  The straightenings obtamed by lumbar or dorsolumbar
osteotomees have been satsfactory  they have permutted the patients
to live under less difficult conditions  they can ook farther away
their respiration being easier, thesr general condition has improved,
pain 1 the nape of the neck and m the thighs, which was due to
muscular tension disappeared after the spinal staton had 1m
proved

The danger of recurring kyphosis 1s shight 1f the patient 1s faithful
1n resting on a hard plane and wears his corset for a few years. In
a few cases, i which these two principles had been neglected by the
patient, we have seen the recurrence of a certawn degree of kyphosu,
thus dimunishing the benefits obtamed from the operation

Osteotomues performed in the dorsal region by different surgeons
(202, 106) have given negative or very meager results  We
belicve these failures arc related to ankylosis n a single block of aff
the elements of the thoracic cage, which prevents any strasghtening
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of the dorsal segment  The two last floating ribs, which are less
firmly ttached than the rest of the thoracic cage, nevertheless
permut strughteming at the level of D 11, D 12, and L-1

Inpications The operation 1s indicated 1n cases of marked
kyphoss that 1s not reducible by sumple orthopedic treatment and
with a lumbar or dorwolumbar starting point  The highest level
at which the operation can be performed is 1D 11 and D 12, where
the nbs are stll free  Operations on the dorsal region, with the
technics now available, arc not advised, this restrcts the indication
for ostcotomy because of the frequency of kyphasis orginating 1n
the dorsal region

The Hips  Ankylosls of the affected jonts 1n the course of
Ankylosing Spondy litis often develops in an articulation 1 which
the width of the articular space 1s normal  This 1s particularly
visible in rocntgenograms of ankylosed hips (Fig 86), in which the
patient has been bedndden since the onsct of involvement.  This s
also true of the syndesmophy te which develops at the level of a pair
of vertebrae between which the disc has a normal width  These
findings clearly prove that the ossification 1s duc to a transformation
of certain arucular elements  Mobilizing mancuvers under an
esthesn, therefore, are no longer possible as soon as ankyloms has
developed  Surgical intervention 1s necessary  The bony ankyl
oses in Ankylosing Spondylitis differ sharply from the suffness or
ankyloses observed 1n other rheumatic diseasess. The osteo-
arthritides end only 1n more or less pronounced stffness, the artic-
ular space 1s always found at operation, and mobilizing mancuvers
under anesthesia are always possible, except mn cases with marked
osteophytomis or with foreign bodies “blocking” the articulation
Rheumatoid arthnts causes marked stiffness much more frequently
than ankyloses when these develop they are due to “fusion ’ of
the bone extremities, the articular space having disappeared by
contact of the bone surfaces At operation, small articular zones
frec from any “adhesion” are found  and mobilizing maneuvers are
generally possible !

Tecimacs Ewprovep  This idea of ankyloss 1s valid for all the
ﬂtﬂﬂ Joints of patients who are afficted with Ankylosing

1
Moreover osteolytic phenomena are very frequent in rheumatoid arthriths while in
Ankylosing Spondylitia they are extremely rare.
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Figures 145c and d (J J Herbert) e Lateral rocntgenogra angular
lordosts opposite L-) and L-2  straightening was accomplished soon after the
operation  d.  Antero-pouterior roentgenogram one year after the operation
voluminous bony callus replacing the two interapophyseal joints L-1 and L-2.

RrsuLrts  The strmghtenings obtained by lumbar or dorsolumbar
osteoternies have been satisfactory  they have permitted the patients
to hve under leas difficult conditions  they can look farther away,
their respiration being easser, their general condrtion has improved
pawn 1 the nape of the neck and i the thighs, which was due to
muscular tension, disappeared after the sptnal station had 1m
proved

The danger of recurring kyphosis 1s alight if the patient 15 faithful
10 resting on 2 hard plane and wears his corset for a few years.  In
a few cases, 1n which these two principles had been neglected by the
patient, we have scen the recurrence of a certain degree of kyphosts,
thus dimumshing the benefits obtained from the operation

Qsteotomes performed n the dorsal region by different surgeons
(202, 106) have gwven negative or very meager resuls  We
believe these failures arc related to ankyloss in a single block of all
the elements of the thoracic cage, which prevents any straightening
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of the dorsal scgment  The two Ist floating ribs, which are less
firmly attached than the rest of the thoracic cage, nevertheless
permut strghtening at the level of D 11, D 12, and L-1

IxpicaTions  The operation s indicated 1n cases of marhed
kyphosis th1t 1s not reductble by simple orthopedic treatment and
with a lumbar or dorsolumbar starting point  The highest level
at which the opertion ¢n be performed is D 11 and D 12, where
the nbs arc still frce  Operations on the dorsal region, with the
technics now available, nre not advised, this restricts the indication
for osteotomy because of the frequency of kyphosis originating 1n
the dorsal region

The Hips Ankylosis of the affected jonts tn the coursc of
Ankylosing Spondylitis often develops 1n an articulation 1in which
the width of the articular space 1s normal This s particularly
visible in rocntgenograms of ankylosed hips (Fig 86), in which the
patient has been bedridden since the onsct of involvement  This 1s
also true of the syndesmophyte which develops at the level of a pair
of vertebrae between which the disc has a normal width  These
findingy clearly prove that the ossification 1s due to a transformation
of certan aruicular elements  Molilizing maneuvers under an
esthesa, therefore are no longer possible as soon as ankylosis has
developed  Surgical intervention 1s necessary  The bony ankyl
oses 1n Ankylosing Spondyhtis differ sharply from the stiffness or
ankyloses observed in other rhcumatc discases The osteo-
arthntides end only m more or less pronounced stiffness, the artic
ular space 1s always found at operation, and mobihizing mancuvers
under anesthesia are always posuble, except in cases with marked
osteophytosis or with foreign bodies “blocking” the artculation
Rbeumatod arthrius causes marked stffness much more frequently
than ankyloses  when thesc develop they are due to “fusion” of
the bone extremuties, the articular space having dusappeared by
contact of the bone surfaces. At operation, small articular zones
free from any “adhesion’ are found  and mobilizing maneuvers are
generally possible. !

Tecunics Evprovep  Ttus idea of ankylosis is valid for all the
Penpheral jomnts of panents who are afflicted with Ankylosing

! Morcover cateclytic phenomena are very frequent In rbeumatold arthritls while fn

Spondylitls they arc extremely rare. )

\
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Spondylitis, but especially for the hips 1n which ankvloms occurs
frequently and early, given 1ts usual bilateral distmbution, this in
volvernent 1s very serious from a functional pont of view

At first the surgeons used the same technics as for the osteo-
arthnitides or for rheumatoid arthritis  smple arthroplasties wath
resection, with or without the interposition of fascia, have been
rapudly abandoned because the ankyloms recurred very rapudly
Two technics are now cstablished  arthroplasty, with interposition
of a Vitalllum cup (Smuth Petersen), and resection of the fem-
oral head and 1ts replacement by a head made of acrylic resin
(Judet) ! The approach may first be either anterior, as favored
by Smuth Petersen (201), or external with section of the greater
trochanter which, at the end of the operation, 1s restored to 1ts
place

Post OPERATIVE CARE  The patient’s hip remains immobilzed
for 15 days, in shght abduction and internal rotation, the jomnt
being immobilized by means of continuous extension, then pasive
and active mobilization are begun, five or mx weeks after the
operanon, the patient may begin to walk, using crutches  Smith
Petersen strangly insist2 on the fact that, when a cupula 15 1n
serted, the patient must not put hus full weight on the hips until
after the 6th month 1n order to permut the reconstitution of a
sort of articular cartilage ' When a pool of warm water 13 available
the patient may be required to take exercises 1n water as carly as
the twentieth or the twenty fifth day

Resurts  The results are much less favorable than those ob-
tamed 1n cases of osteoarthritis and even than those obtained 1n
rheumatoid arthritis

Smuth Petersen followved 20 cases from one to six years, and these

gave
Eight unilateral arthroplasues 129, of good results, 38% of
reasonably good results  and 509, proved to be failures
Twelve bilateral arthroplastes 33%, of good results 179 of
reasonably good results  and 509, proved to be farlures
Other reports (134) are more favorable, but they do not scparate
cases of spondyliis and rheurnatord arthntis  Of the few cases that
1] Gosset uses prostbethc specimens includiog a bead, a neck and a stem penctrating
into the medulla of the femaral diaphysis.
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were operated on on the bass of our own indications nearly all
ended 1n fulure

According to Smuth Petersen, one of the causes of fallure! may
have been a subluxation of the cup duc to proliferation at the
base, this prohferttion 18 related to the stage of the discase and to
the very shght pressure excrted by the trophied gluteal muscles on
the bottom of the acctabulum  Smith Petersen suggests that the
operation should be performed 1n two stages  the first stage would
permit a shight mobulity that would be suscepuible to a certain
degree of muscular recuperition, and Jater the second stage would
consust 1n restoring the cavity of the acetabulum  this second stage
would then yicld better results

But 1t 1s especaally the bony proliferation which, by reproducing
isell around the cupula surrounds the head and reduces the
mobulity of the hip and the ankylosis rapidly recurs

The results obtained with Judet s technic appear to be more
encouraging, re-education s casier and requires less ume  To
judge the value of this technic 1t will be necessary to wait a few
years.  But our impression 1 that the results are better 1n the form
of disease wath bony ankylosis than 1n the form with active arthritis

At the present ime considering thesc results, operation should be
underiaken only 1n cases presenting a marked bilateral ankylosis or stiffness
that mierferes considerably unth the patient s Iife  Perhaps the com
bination of hormone treatment and surgery may serve (o improve
the results and widen the indicauons.

The Knees  Involvement of the knees occurs frequently and
may raise different problems

1) In the case of ankylosis of a straight knee or of onc with a loss
of extension not exceeding 15% or 20%, with good mobility of the
homlogous hip and allowing the patient to walk without too much
difficulty the questron of surgery docs not arise

2) 'When both knees are ankylosed 1n a straight pontion, the question
of arthroplasty for these joints may arise  Putu s technic, with the
insertion of fasaa lata 1s no longer advised (106)  ankylosis often
Tecurs or the patient has an unstable joint.

Lb;m:amrn(bﬂim is abvarption of the stump of the bead within the cupuls
mmmvmanammwwp-mmmk ntn the perk Surreten think

hdu-mminadrrpwn-vmnvldrdmwip:m
thds Jy perlally tns G
%dl}fhip. 4
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by J 1 Herbert (106) Ihe dicads wntages of this operation are
1) Early recurrence of ankyloss  To prevent this, mobilization
should be started 10 or 15 days after operation, 2) Loss of joint
stability, usually 2 minor di<ads antage, 3) Lesions of the ulnar
nenve that produce parlyus and 1 deformed hand which s very
rebellious to treatment  Nevertheless, this opermtion should be
attempted in order to give the patient a certain degree of indepen
dence

The Temporo-Maxillary Jownts  (Analysis of Symptoms, p
154)

MANNER OF CONDUCTING THE TREATMENT

We have just analyzed the different clements that should be
employed 1n treating Ankyloung Spondyliis. We will now ex
plain how these elements should be combined 1n specific cases

Two problems should be solved

The treatment of the inflammatory process itsclf aiming to arrest
the progress of the duscase, or the basic treatment

The prevention and correction of deformitics

Tnr Basic TREATMENT

In choosing one of the clements that have been considered as
acung on the progress of the disease (p 304), we take mto account
the following condtions

In pamnful cases with local or diffuse involvement of the spine,
but without peripheral iy olvement, erther treatment wath roentgen
7213, Thorium \, ar Radon should be chosen and should be em
Ployed 1n the doses indicated,

In cases with marked peripheral involvement or m which the
¢ fation rate is very high, gold salts should be selected

Vhen the patient has one or two very painful joints (which some
“m‘ECS occurs in the hips), treatment with roentgen rays may be
of ‘cated  Thorium X also may be very useful when other kinds
treatment have failed

Forms of Ankylosing Spondylitis with psoniass should be treated
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with Thonum X or gold salts with thc precautions mentioned, or
with salts of copper,

The latent forms, the ill-defined furm:, and the advanced forms
in which the disease 15 not very active, should not be treated with
the basic methods of treatment.

The choice of onc or another of these clements should be made,
m principle, according to the rules that have been mentioned,
but 1n Ankyloung Spondyhts there 1s no absolute indication for the
use of one or another of these elements  The choice will often
be made according to the conditions under which the treatment
may best be carried out 1n the country, for example, treatment
with roentgen rays will be replaced by Thonum X  The diffi
culty of giving mtravenous injections may lead one to exclude
Thortum X or Cupralene Intolerance of gold salts may cause
these to be avouded

Courzes of Thorium X or Radon may be grven, one or the other,
according to the posubilities

Courses of Treatment

All these elements will be employed 1n courses and in the doses
mdicated, the courses should be separated by persods of rest dn
cases 1n which the treatment selected should not bring about 1m
provement, another method may be tried, but one should never
udge the effectiveness of one of these methods after only 3 few 1n
jections or after a single course of treatment.  When the treatment
13 changed, one should allow the period of rest indicated  Never
should two of these methods of treatment be employed simultaneously

Stopping the Treatment

Stopping the banc treatment 15 & very delicate problem  the
patient should be treated systemaucally as long as the discase
shows sgns of progression  Many physicians confine themselves
to relieving the pamn but this 1s a grave erTor, one should conuder
all the signs that may reveal the progressive character of the discase
these signs are

Spontaneous pamn, even when this 1s slight

Swelling of joints,

Bouts of mtis,
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Increasc 1n deformuty, for example, of kyphosis with an mncrcase
of a few centimeters 1n the occiput to-wall distance,

Increase in the rie of sedimentation

A sedimentation rate above the normal level (between 10 and 20
mm 1n 1 hr), which we call “residual,” does not oblige one to
pursue the treatment when other signs of progression are absent

As long as ugns of progression continue, the pauent should be
treated and, after thesc signs have disappeared, 1t 1s wise to continue
the treatment for one or two years with moderatc and well spaced
courses,

After the treatment has been stopped, 1t is necessary to wam the
patient of the posibility of fresh attacks and to heep him under
pertodic observation every six or 12 months  Recurrence of any of
the symptoms should be the signal to resume courses of treatment,

Prescnibing a basic treatment should include instructions on the
patient s hiving conditions

When the patient’s general condition 1s deficient, one of the
adjuvant methods of treatment that have been indicated should be
given between courses of bamc treatment (calcium therapy,
wvitamun  therapy ), mn a few cases in which the patent
presents a general lassitude or anemua, blood transfustons may 1m-
prove hus general condition and facihtate the basmc treatment.

PREVENTIVE ORTHOPEDIC TREATMENT

We have already emphasized the importance of this kind of
treatment.  Before explaining to the patient the rules of orthopedic
hygiene (hard bed which should be ordered 1n every case  plaster
shelly, etc.), a careful examination of the joints should be made

Already established deformuties should be corrected by means
of plaster shells, posture exercises, etc When a deformity must be
corrected surgically, the operation should be conndered 1n relation

to the general treatment
TOTAL RESULTS

It 1y dufficult to esimate the results of treatment for a disease with
such a long evolution and for onc that is so characterized by exacer
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with Thorrum X or gold salts with the precautions mentioned, or
with salts of copper

The latent forms, the 1ll-defined forms, and the advanced frem-
1n which the dissase 1 not very active, should not be treated
the basic methods of treatment.

The choice of one ar another of these elements should be 1
m principle, according to the rules that have been menty
but 1n Ankylosing Spondylius there 15 no absolute indication f
use of one or another of these elements  The choice will
be made according to the condittons under which the treai
may best be carmied out 1n the country, for example, treat
with roentgen rays will be replaced by Thorum X  The
culty of giving intravenous mjections may lead one to ex
Thonum X or Cupralene Intolerance of gold salts may .
these to be avoided

Courses of Thorium X or Radon may be given, one or the ¢
according to the possibilities.

Courses of Treatment

All these clements will be employed 1n courses and n the
indicated  the courses should be separated by pertods of rest
cases in which the treatment selected should not bring abou
provement, another method may be tried, but one should 1
udge the effectiveness of one of these methods after only a fer
jections or after a single course of treatment  When the treat
1s changed, onc shoufd allow the pertod of rest indicated
should two of these methods of tr be employed It sly

Stoppmng the Treatment

Stopping the basic treatment 13 a very delicate problem
patient should be treated systemaucally as long as the du
shows nigns of progression  Many physicians confine thems
to relieving the pam, but this 15 a grave crror  onc should con:
all the uigns that may reveal the progresnive character of the dis
these aigns are

Spontaneous pamn, even when this 15 shght

Swelling of joints,

Bouts of ity



TREATMENT 347

Increase in deformity, for example, of kyphosis with an increase
of a few centimeters n the occiput to-wall distance,

Increase in the rate of scdimentation

A sedimentation mite above the normal level (between 10 and 20
mm m 1 hr), which we call “residual,” docs not oblige one to
pupsue the treatment when other signs of progression 1re absent

As long 15 signs of progresmon conunue, the patient should be
treated and, fter these mgns have disappeared, 1t 1s wisc to continue
the treatment for onc or two years with moderate and well spaced
courses,

After the treatment has been stopped, it is necessary to warn the
patient of the posability of fresh attacks and to heep him under
pertodic observation every mix or 12 months  Recurrence of any of
the symptoms should be the signal to resume courses of treatment

Prescnbing a basic treatment should include instructions on the
pauent s living condttions

When the patient’s gencral condition 18 deficient, onc of the
adjuvant methods of treatment that have been indicated should be
given between courses of basic treatment (calcium therapy,
vitarmun  therapy }» m a few cases in which the patient
presents a general lasutude or anemia, blood transfusions may 1m
prove his general conditton and facilitate the basic treatment.

PrevenTivE ORTHOPEDIC TREATMENT

We have already emphasized the importance of this kind of
treatment.  Before explaining to the patient the rules of orthopedic
hygiene (hard bed, which should be ordered in every case, plaster
shells, ctc ), a careful examination of the joints should be made

Already established deformuties should be corrected by means
of plaster shells, posture exercises, et When a deformity must be
corrected surgically, the operation should be considered 1n relation
to the general treatment,

TOTAL RESULTS

It1s difficult to estimate the results of treatment for a disease with
such a long evolution and for one that 18 50 characterized by exacer






References

Ut Ancusa S M and Sans J.: Estadittica y comentariod de 153 casos de apon-
dyloartrith anquilopoyetxca. R epef roon  1.216-221, 1945

2, pAnrsownvaL, A, Applicatrons médicales dex émanations radioactives d'sprés
latravaux de M G Vaugeosw, € R Aced Sa (Paris) 7912101-2102 1932,

3 Bancrio, PP and Vitasrea-Samater J M Lipondiilts melitococicas  clintea
y radiclogia. Med cha J 184 198 1944

4 Barcuo, P Rewmsfismes certcbrales  Barcelona Salvat 1945

5 Barcrio P and Voastea Samamra J M Fspondifitis tifica. R erpef
room,, 164 1948,

6 Baxx J S Relationthip of intervertebral disk to back straln and peripheral
pain (sciatica). Swgery o 1-12, 1938

7 Barson T and Potoax I’ Osteith condentans fld ein bisher nicht beschrie-
benes hranlbelubdd  Fotxkr ad Geb 4 Riomigeutr 37-663-669 1928

8 Bataria Baxer E. and Rotes-Qurnot, J Sacyoileitis unilateral como forma
de comienzo de Ia ospondileartrith anquilopoyetica. R espaf rom., 2 488~
495 1948,

9 Bamsox O V  Function of the vertebral veins and their role In the spread of
Detastases,  Ann. Swip., 172 138-149 1940

10 Bearrzrw W L.V Steifigkeit der Wirbelsaille und jhre Verkriimmung als
beswondere Erkrankunpdform.  Aarel C. B L. 12 426-434 1893

11 Bearersw W L.V Von der Verwachsung oder Stelfigkeft der Wirbelaalle,
Dextsehe Ziscks \ervemh., 17 327-337 1897

12 Beorreasw VW Lo V' Uebcer snkyloslerende Entriindung der Wirbelsaille
und der grossen Dxtremithirengelenken. Destsche Ziscks Anomk, 753744

1899

13 Bramzeew W LV Neve Beobachtungen und pathologisch fach:
Untersuchungen dber Steifigkeit der WirbehIule, Dotk Ziscks A preak.,
15 44-57 1899

14 Buowrrr G A, Comparison of pathology of th tic fever and rh id
arthritlt, Axe. Int. Mfed 79 111-113 1943

15 Besewr F (quoted by Hare and Hagart (See Ref 100]) Bdtrige zur Patho-

dexr Arch. srthap v. Unfoll-Chir 32 642-646 1933

16. Buo-n(qunmdby&hinz&mmh-ndl-‘dcdlc [See Ref. 188])

17 Bemxstemv L. and Baocn O J Cardiac complicatiom In spondylarthritls
ankylopoletica,  Acts med. scandmac., 135 185194 1949

18 Bcxer, W H and Baxa, F 8 Cup arthroplasty of the hip. J Baw & Jont
Sarg., 04647656 1948

19 Botawn E. W and Pruzwt A ] Rbeumatold spondylith  study of 100 cares,
with special reference to dugnartic criteria.  S.AMA  129.543-849 1945

2 Botawo E, W and Sierrtia, E- M Rbeumatold spondylitis  correlation of
clinical and roentgenographic festures, Radivlegy 47 551561, 1946.

349






References

T Araia, b M snd Sas 1 Bataletwa y eomentarkon d 153 cason de expon
dloertritn anqukenrt & Prorpeh seem 1210 221 1945
Z pArsmaat A Appliatiom mAdkala de manations radioactives dapris
lstraveexd M C Vaureen C 5 4od S (Fern) 1912101 2102 1932,
Y Buain, I and Vnartca Sararrs 7 M T pendilitis melitocncicas  clinica
yrsdiodopin  Afed odem § 184 195 1004
A Baara, P Rematt wos i e Rare bns Salsat 1945
5 Baain, P and Vpan a Sarans J M Lpooddah ulica Ree eipefi
tewm,, 1G4 1943
6 Bum, J S Relatiomh p of intenerielwal dok to ba & stratn and peripheral
pain (sclatica)  Swpmy 41 17 1938
7 Bamsony T and Poroan 1 Owt stin cnndensam il 6in brher nicht bachrie-
benes heankbeit tnld Lotk @ d ook & P atpestr J° 0663667 1928
L Baratta Banrs L.and Ronetasen ] Sscrosdeith umilateral como forma
de comienra de La erpondunsriritn anquil poyetca. Ler epah ream 2 488-
495 1948
9 Bamos O\ Functwon of the vertebial vemns and thar role in the spread of
Detrtescs, e Swre 11, 138 147 1940
10 Beamew W L.\ Stefigkert der Warbelagle und fhre \ erkrémmung abs
baondere Lilraphunmbrm Vvl € 11 L. 12 426-431 1893
1 Broararw W LV Von der \ erwactaang oder Steifiglet der Wisbelsaille.
Detiche Z20cke Npoemk 17 397 337 1897
12 Bomurw W L.\ Ucber ankylouerende Eatrundung der Wirbehaile
';;?d« fromen Patremitdrenpedenken Destuke Zicks Neresh, 153744
W Bomaw W 1.\ Newe Deohachtungen und pathologische-anatomische
UnterucLungeen Glwer Stafighet dor Witbelsdule  Dewtsehe Ptsckr Nervenk,
1544 57 1899
W BowrTr G A, Comparison of pathology of rheumatle fever #nd rheumatold
., srthrite.  gax, Jur Afed 19 111-113 1943
BOnet F (quoted by Hare and Haggart {Ser Rel. 100]), Beltrige zur Patho-
" 9 Rreurdarmbelnfilgen,  Arck erthep v Usfall-Clir 32 642-646 1933
i M““m (9uoted by Schiny Hacaach and Friedle [Sce Ref 188))
TEN L. and Broctt O § Cardiac complications in spondylarthritls
1. Acta med stendingr 135 185-194 1949
B'C"-'«S. W H and Bane ' §1 Cup arthroplasty of the hip  J Bowr & Jont
15 g Er TNAGAT-656 1948
E-W and Parsext A ] 1 Rleumatold spondylitls  study of 100 cascs
2 g B mecial reference to diagnostic eriteria, J.4 VA 120.843-849 1945
Bowu W and Sixeeria, B M 1 Rheumatold spoadylitls  correlation of
and roentgenographle featuras,  Radslogy 7.551-561 1946

349



350

39

41
42,

43

A5

ANKYLOS$I5G SPONDYLITIS

Botaxp E. W Hrapixy N L. and Hewet P $ The cerebrospinal flukd {n
rheumatold spoodylitis. Axx. Rhamet Dis 7 196-199 1948

Bataxp E. W Rhcumgptoid spoodylith, In Comroe, B I Artkpns end Al
Lied Comdiisens 4th Ed. FPhuladeiphla, Lea & Febiger 1949 559-593

Boxax, J  Significance of the sacro-lise findings In Marie-Strilmpeil's spon-
dylith. Redilegy 47 128-141 1945 _

Bozxiiod, A Aspcrdmmo-pndog{ddcuo:hdrmdldneaddirpm-
diloartrite anchnl Chr oy 30.372-382, 1946

Bouwems Van prr Bogzn G Le rhumatimme peoriatique (Therls). Paris,
Lefrancois, 1939

Bagox P E hyp itiples de la colonne ver
tébrule chex un chat BiLSx onal (Pﬂg) P 478482, 1884

Eprro, Brtnh Medical Journa!  Muscle biopsy fn rhewmatold arthritis,  Brt,
M J 1B15 1949 P

Brocuer, | E. W Le disgnostlc prfeoce de la spondylarthrte snkylossate.
Radiel. clta., 16.389-392, 1947

Brocrer, ] E. W and Forestie, | Le Spendlerthrite Ankplesente Lavaanne,
Rouge, 1949

Bocxiry C. W Spoodyliths deformans.  Bnt A J, 7 1108-1112, 1931

Bocxizy C. W Spoodylitls deformam (s differential disgnosh snd treat
ment by phyyical methods. Prac Rey Sac Med., 26 105-110 1932,

Bucxiey C.W  Anbylasing spendyiitns  Reports en chromsc rhenmatic discases , Looe
don, Lewls, 1935 77

Buexiey Q. W Ankylosing spondylits ity etiology and pathology  4ex.
Rheonet, Du 5 49-54 1945

Caurmatr, AAM G Ankylosing spondylits. Lancet 252 406408 1547

Cawrsris Goromo F Spondyliths ankylopoletica,  Brt. J Sarg., 25 484-500,
1936

Gurumy M La vitowe de sédimentation an coun de la spoodylarthrite
(Oral comnrunication ).

Cravemrw F and Kosen, E. (Quoted by West, H F [See Rof. 218]).  Ucher
dle Veranlaguny zu Bechterewscher Krankbeit und fhr Wesen, Ziwkr Ken-
stlekre 22.268-303 1938

Couen A. Gotouax J and Dumes, A W Treatment of rhcumastold arthritls
with 417 courses of gold  analyses of 259 cases.  Aoaw Englend J Med 233199~
203 1945

Coooesiart, H. C.  Backache. In Comroe, B. L Arthruiss amd Allied Conditions
4th ed  Philadelphia Lea & Febiger 1949 981-1061

Coocrsnar, H C. The synovial fludd.  In Comroc, B I Artbuis end Allid
Conditwus 4th cd, Philadelphia, Lea & Febiger 1949 47-54

Cotioes, D H.  The patholegy of articnler end spoval dissases Loodon, Arnold, 1949
313

Councx, B. L Arthntis ond Allied Comditims 4th cd. Phlladelphia, Lea &
Febiger 1949

Corwon, B Sur 1a continuité de plusieurs os (Thests). RJwLnn(ancc).lG”

Corestan W S C. Texthsal of the Rh Drseases
1948 306.

Comiar P A le de Iarticulath {llaque (Thesis)

Algiers, 1935




47 Q)rrp_‘ F, Fony, J ang Muwz, R, Dl'zgtr de Certainey lnlﬂ'vmuonl
es .m,, dex polyn.rrhdrcl thrnniqlm évaludm Prese meyd
45 729-730 1937
48 Corre, p Les Mdica themy, P2l gctivey dany Jo, affection, rhucruutn:up:x
R rhem 4 759 825 1937
49 Cux Ag

94

53 My TheﬂCu’-l'IJl Ctogt fhmnuhﬁd'-ﬂbri!hlnd
TPandyl,, An.ﬁ‘bn.., Ins, 8.296-298 1949

54 Eorragy, G I-'Pomt,hnhﬂtnlnl—y r'ibeueo"rhm
m.uctyndmme Aa.-wk‘-ui.,, IO-!J%~413 1949

55 Erong oy, (wayovﬂ'sn,—d'h. {Ser Rez 153])D:e Ber.h“&ew.u,

Arbeir und Eemndhey, Schrip, zu::xlfodawe

No, 15 1939

56 r k‘crhhbmﬂjq,_,cm llLé‘nor“bide'Pécl.k_
A Iaq,p (Mtrady, 24 121—139 236~?55 1911

57 Fasee, ¢ ting cifecty o ping dcﬁrmmq

;’:O?;w 84 ) 129-168

61 FOILnn.'J lctroudacceu wh!ﬂrmépidlnjl E
lmr;z:;cer o &udcph.%det‘%fpidwﬂhah::e
Otve,

62, F°‘n-nh1 darhum.ﬂnne. I methog,
6 F Mﬂnnjd'%;z Prcm“o-,da._, 72-268_275 1931 e <

OXksrrpy *2d Rongyy P Oﬂéopbm

Bm.(suppJ_R-d.oL 1934 “ o

Ia



352

69

70

n

73

74

75

76.

78

79

81
82

83

85

ANKYLOXING SPONDYLITIS

Fonestiex, J hdhgnotdcdudéb\mdchlpondﬁc-crhlmmﬂlqm Con-
comrs méd, No. 13 1934

Forerrms, J lnan"muc:nv A, ladéh-mdomvh:leuudmlarmmﬂ-
sants chronig & et leur pe Ge. seid. Freme 45545
723 1938

Foxmsrme, J and CaxToncovy AL Le rdle de Plafecton gonococcique danx
1 &iologic de la spondylarthrite ankyloante. Rev rham. 5969-978 1938

1247-1249 1939
Forestixe, J 'ﬂ)elm'pcnmu:o{nu-o‘uhcchmgﬂhicaﬂydhgnod:ufuky-

ylarthrits  Marie-Strimp: discase, Radiolsgy 33389~
402;.1939
Fosxstrm, | Recherch dialogh sur Ia structure .des ossifica-
tions péri-vertébaales.  Rev rheom., 8.565-533 1941
Fomesrzn J and Can Y A Les.atdtud ct la ddk k

articulaires chez les rhumatisants,  Arch. rheow 5 73-77 1943
Fomrrrxe, J Francow F lndl-lnmr_[j Atﬁmdecnﬂcdunatrémda
geooux traitée par désinsertion laire et coatl Mém, Acod.
chr (Paris), 69 148-149 1943
Fomestize, J., Francon F and Hemsexr J ] Quelques résultats du redresse-
ment orthopédique dea spondylarthrites. R rhaw., 73 182-185 1946.
Fomestizw, ] and Cexrowcory A, Le tral des rh s q
par Loy schs organiques de culvre.  Preaw méd., 54.584-885 1946,
Fo-:unn.].,_]wquu.rn.,}‘ lndlz_noo.,s. Iam'pmd:éﬂpicl.nmmmnakc
dans lea iq! FPresm mid  56.351-352,
1948
Forxstxn, ], jacqueie, F and Rotrs, | Etudes statistiques sur les symp-
tomes de début de 1a gpondylarthrite ankylosante. Re rhon., 76.218-225
1549
Forrstres, | Hemsext J ] Jacqueioee, F and Romas-Quemor, ] Aspects
de début de Ia spondylarthrite ankylomnte, Impor
tance de 1z radlographic des iacrollisques.  Rev srthap., 35 499-516 1949
Foxestrxr, ] Romrs-Quexor, J and Jacqurume, F I.amjcuh:.bmuao-
illaques dams 1a spoodylarthrite ankyk Radiologic des articul
sacro-llisques novmales, Rev rhem 17 407448 1950
Forustien, | and Rotes-Quemor, |  Hyperostose ankylosante vertébrale
sénlle.  Rev rhaem., 17.525-534 1950
Fraparr, E.  Ueber ¢k
Fortichr ¢.d Gb . Rowigenstr 7:61-90 1903-1504
Fuaewxxr, E. Ucber ch W
Fortackr Geb Romipenstrablen, 17 171-195 1907
Faamczsamrr, A and Brocrre, J E. W th-idatyclld:"rhcnmlua"
dpunkt der  Ophtalmologie und hung  Sckoas  mad
M-cbu:ﬁ 74.299 1944
Fraxcescuernt A. Lo affectioos_oculaires dordgine rhumathmale.  Ophtel
melrgwa, 177.242-269 1946

Wrr

86, Frangon F,t Leyws Clotques de Rhamatelsgy Protiges Parts, Vigot, 1947



skl LRt = S

37 Frawgoy F and Priras, M Qucpm(mutmdrcdehp!mp}uu.émkctde
Ia minérale pour le diagpostic de la spondy T q
Arch, vhony 5 195198 1544

28 Famwp H A Srzoem, G Lesaresttr B, aod Puce A E. Peripheral
Bervey In chronse atrophic arthritis, Am. J Paih 18:865-893 1942

%9 Fammp, H. A. A contritrtion to the pathogenaals of spondylitls ankylopoletica.
Edmbergh M J 4991-109 1942

90 Freowo, H A. Stewer, G Lermmestane B and Pucx AL L Nodular
polymymits {n rheumatold arthrith,  Sare 101 202-203 1945

91 Fmevszxo R, H. Rocntgen therapy for theumstic dbcases, M Clin, Merth
Americe 0603615 1946

\/{Z. Gm.\mu W  Betrag nur Lehre yon der ankylolderenden Spondyliths mit
Berficlyichts threr Bexieh zur Spoodyliths deformans,
Zischr [ Orthep Chrr , 38 1833-269 1918

93 Gmion H Spcdalpuhdoxydthcrhemnadcdhmo. In Copeman
W S C, Ed Tathwl of e Rheomatc Diuowsses Edinburgh, Livingtooe,
1943 405

94 Gmsow H.J Dwnuanan, M. H L., snd Kerszey G D Mucle histology In
rheimatic and controf cascs  study of 119 biopsy specioiems.  Ama, Rhnomat,
Dhs 7 132-341 1948

9% Gotpram E. Chronkc brucellosal type of ankylosing spondylite, J Leb &
Clin. Aed., 28 1226~1231 1942

95 Graxxr Duvizkar ] Spoudylarthrite ankylosante (spoadylase chirocaélique)
dorgine traumatique.  J méd Lyom, 311-325 1948,

97 Guasta Dovemwar J Les arthrites chroniques sscro-ilisques non tober
cultines. 4k rhees. 1(3)3-19 1936,

98 Gewrz B Bousg rur pathologischen Anatomie der Spondylartheitic ankylo-
poeticn, delwn&&}-éﬁ,wﬂ

99 Harers, P Dus Sakrollakalgelenk fm Roetgenbiid. 1 Minelung  Die
altery and Geschleck hicdenhedten drs Sakrolllakelgelenkyim R bild
Arch, wihap u. Unfell-Chor., 20.576-596, 1922,

100 Hasx, H.F and Hacaarr G E. Ostelths condenaans flil. JAAMA 728 723~
727 1945

101 Haxvize P Twaviase, M oy, Dosmarriex, R and Coqorzer M Lo Equi-
Ubre protidique du sérum snquin cher les humatianty, A, Just. Hodbrd
(Pasur), 2096127 1949

102. Hxwen, P S, Kewoarr, E. G, Stocoue, C. H. and Portry H F The effect
of & homone of the edrenal cortex 17 hydruxy 11-debrydrocorticnsteroae
(Compound E) sad of pitultary adrenocorticotrophe bormone on rheumatold
wrhirith  preliminary report.  Pree Sef Mot Maye Qlin, 24 181197 1949
and Asxx. Rivweet. Dys., 897-100 1949

103. Horar, P 8. hewpaut, E C Swwun,uumdpo:.m H F Effces of
T, SR AT i i

ecrtain conditoos

o gy 89 14566, 1950 sy fn cllocal ph Arek. St

104 Hexaexr § | Comment reméduer i la chute de

&Hmu‘ 5.205-206 1945 < Ja téte dans Jes epandyloses.

10! Bexr ] ] Vertebea! bk PRI

B"alﬂ&r.ﬂﬂo—mlm q r{;ndrmzlu.l




354

106,
107

109
110
111

112,

ANKYLOJING SPONDYLITTS

Hemvinr J J  Chrogu d Orthopddse du Riaomatione Parls, Masson, 1550

Henxarax Jorrson F oand Law A W Anlylenag Seendplitis A Practicsl Gide
ts Its Draguests and Treatment. ].mdaa.,Btmcr\«mrm,IN9

Homwrrz M. T and Surrt RO M. A hological and
logical study of the Intervertebeal jolnts, of the lumbar spine and of the sacrofliac
Jounts. Am. J Rerafpemsl., 43 173~186 1940

Hue, G Syndrome du trapire. Cyphose. Traté de chrogic srthapidique
77 1560 Pars, Mawmon, 1937

Inozixaws P and OsertHOR, M Les arthrites chronlques sacro-flaques non
tuberculama).  Ror erthop  35.281-318 1949

Inaacson A S. and War W M. Sp sacro-lliac obli
in patienty with tuberculosnt.  J Bew & Jowt Swg 37 4.306-311 1949

Jacxson R. H  Chrooke sacro-luc sprain with attendant sclatica, Am J
Sop 24 456477 1934

113 Jaoquriowx, F Amser J and Larorte, G, La codte demifiante 4 &rolution

114

115

116,

117

118

119

120

121

122,

123

124

125

126
127

128

129

bénigne. Rar rhom 17 114-120 1950

Kammaxrox, G The roentgen treatment of arthrith,  Brd. J  dcansther 5793
1930

Karnrren, G M awd Fratipw de Riamatelogie Enelogre Dosgmestc et Tratemen
Paris, Expanson Schentifiqoe Frangame, 1949 136

Rxtronew  The anatomy and physlology of pain  In Copeman W 8 C,, Ed.
TwM-f&RhmuxDme I—hﬂuhn'gh,uﬂngmnc 1948 22,

Kmmocx, R, Bech irbel ifi Wi Arck. 1o, \Med
J2.311-316 1938

Koatre A. Lalimite de Pimage normale et les débuts de I'image pathologique.
Recmipenslogie Parn, Delachaux et Niestlé 1936 315 318 432,

Koimx J Contribution & I'étude de la spondylase rh 4
(Thesds No. 315)  Parn, 1935

hxaoos, R. L. A report on the Strang Collection of Rb id Jolnts
lnlbc}v(mo(tbcRnyﬂ(bchco‘&mgmm. Bnt, J Swog., 20113 309
425-443 1932-1933

Kurrmes, R. h. W Orthopacdic treatment of ankylosing spondylarthrith,
Lancat, 2 TT4-775 1945

Kzxzs W Klinlk der sog h hen Wirbelsadl krank
Rbcwomaproblems 2 103-110 Leipng Thieme, 1931

’
Kurst, W and Vowtz O FEatstchung und Verlauf der Spoodylitls ankylopole-

tica (Bechterew).  Dartsche med 13 chaschr 60 100-102, 1934
Ku.u.w BdmrudanakhungmduPumundﬁ'brﬂ-chwcbamdm
thach ! 3.36 Lelpzly Thicme, 1934
Ku_m,w nndWmu..H DIcBo&:tathb:hrmkhdL Die
Anatomie der Bechterewschen l\rmkhcn_ R.hm.m-u 31-94 1938

Rrewen AND Wense bl Tabor
Kowwet, H Ube die hen Erk der Wirbelmille. Dentache
med Jhchnschr 27 180-181 1895

Lasorpz, 8. Sur les dangers des sut ol 1 Juites dans L or
gansme. Preem d 2 1915-1918 1936

Lamcanz, §  Les dangers des subnt 3 rad it jtes dans | or

gantrme.  FPreaswe wéd  47.393-394 1939
{7+ Etude sur Poutophytose vertébrale. R rhwm 14249 259
1947 and 75 17-20 1948



REFERENCLS 355

131 Lacarker, ] Ltude sur | ostéophytose veritbrale, Acta phyrwther rheom, bedg
4 145-159 1949 I [Soe Ret 48]}

132, Lacassal A ed by Coste,

131 La c.MZ'L, E. ?1” Osteotomy of the lumbar spine for the correction of
kyphosis In cases of ankylosdag spondylarthritl. J Bear @ Joout S 28
851-858 1946

134 Law W A, Postoperative study of vitallium mould arthroplasty of the hip
joint. J Beme & Jost Swrg., J0-B 76-83 1548

135, Lin: A. La spondylosc rhizomélique (étude d’ememble). R méd, 19.597-
624 691-733, 801-833 1899

136 Lim, A, Contribution & 1 &tude de la pathologic du rachis. Autopsle d un
cas de cyphose bérédo-traumatique. Bl o mén Sec méd Adp Pans 31.875-
880 1904

137 Lint, A.  Enwdes S les Afectrons de la Colmae Vertibrale  Paris, Mamon 1926

138 Lém, A and Lsbvae, AL A, Loaction de la moédicadd diaactive (thorlum \)
sur le psorissis t ko arthropathics peociasiques.  Bull o mém. Suc ~d k&g
Poris 53 1335-1339 1929

139 Li#xt A. sand Tirowas Le thorium \ dans le traitement des rhumatiimes chro-
niques.  Bufl. méd Peris, 36 348-356 1922

140 Litvax, J A. Bilan des opérations parathyrokdi damlerh i chro-
nique. Rev rkem., 76-447-466, 1949

141 Lupwio A. O, Suoxt C L. and Bavem W Rheumnatoid arthriths a3 a cause of
Increased fluld protein study of 101 patients. Nao Englen
J Med 222206310, 1943

142, Mawre, P and Astrf, C.  Sur un cas de cyphose hérédotraumatique.  FPresse
méd. 5 205-206, 1897

143, Mamm, P Sar la spondylose rhizomflique, Rev mad  78.285-315 1898

144 Manm, P and L#ns, A, La spondyloss rhiromélique.  Anatomie pathologique
ct patbogénic. Aewy lcomsgr Salplintre 79.32-49 1906

145 Matmzu P and Lasor, P La wcrocoxalogie chex Padulte.  Ra méd. freng.,
15.257-262, 19M

146 Mwovxir, J  Bactecke Londoa Churchill, 1931

7 Mevxn, M. and Farsran, E.  Comldérations pathogéniqoes sur “I'hyperotase
monliforme du flanc drolt de la colannc dorsale. R rhswm. 5.286-294 1938

8 Orree, V A, Parathyroldectomy for ankylofing polyarthritis, dzx. Swrg 90
978981 1929

9 Orrexmnes, ALznt  Drcaes of the apophyseal (Intervertebeal) artculations.
J Bewe & Juxt Swg 20.285-313 1938

0 Orr Aurzar  Caldfication and ossification of the vertebral igaments
(spondyli i I ) tgen study of pathogenests, and
cinical significance. Radilogy 35 160173 1942

131 Orrewrunas, Ateear  Paravertcbral Abscesses asociated with Strilmpel!
Marie discsse.  J Bene & Juat Srg 25 N S90-96 1943

152 Or Afbert  Develop clinical ife H and treatment of
rheumatoid arthmitis of the apophyseal intervertebral jolots, Am. J Ruentgenal.,
49 45-76, 1943

153 Ovzroaars K On Bechterew's divease from the roentgenolagic t of view
Acta rediol., 26 185209 1945 ot

134 Pamx, L. J A and Surrrox E. Spondylith ankylopasetica, A J Austral
1377290 1946, ~ “



356
155

156.

157
158

159
160

161
162

163,

165.
166.

167

171
172

173
174

175

176

ANKY LOSING SPONDYLITIS

Prauanvin, J J and Bamcrio P Modificadones hematicas en I espondilo-
artritls anquilopoyctica  examen marfologico y enadro proteico. Rey espai.
rexm, 7.238-244 1945

Piffor Aguapr, I, Barceid P and Rormes-Quemot, J Polyartriths croniea y
peorimsis. Ree egpai rooe. 2.373-403 1948,

Praxrrvear P Intoxication par ke fluor (Thesis No. 261)  Parh, 1946 110 p.

Poury H. F and Stocoum, C H  Rhbeumatoid spoodylith a study of 1033
caser,  Asn. Int. Mad. 26.240-249 1946

Pomurx, P and Caaxry A, Sor ke hgament vertébeal antéricur  Trad dons-
towur bueerae 3rd. Ed. 7 Parn, Mason, 1911

Post, Mac  Le sacrum  description, développ Tes, srticul
(Thesh). Park, 1897

Racx (Quoted by Buckley C. W [See Ref. 32]).

Raocan C. and Boors, R. H Trratment of gold dermatitids  wee of BAL
(23-dmereaptopropanal).  JAAA, 133 752-754 1947

Rames, F S, Learre Satyiqme de F S. Remer I Stractsre Fonctiomnclle,
Bucarest, Imprimeric Nationale 1945

Rawmavp A-and Rexavet C. Origow of Déceloppement des Os - Parhs, Chamerot,
1864

Rav M. Spandyliths in twine. Prec Rey Sec Mad, 25.325-326, 1932,

Rewoich, R. A. and Shapiro, A. V' Osteltls condemtams L. J Bowe & Jant
Swry  78:899-508 1936

Quexy R. Z, Jx. Rh 1d dylitls [n carly di ic features and
management. JAMA 139692698 1949

Ricbel, F Omfications of the castal cartllages  thelr relatron to habitus and
disease.  Am. J Racentipenel 27 4447 1929

Ror E. Gawry L. and Troodt, C. Loniﬁaﬁondum‘tﬂngummdam
lapicel ine &tude d Presse méd., 36 641-
644 1928

Rosoisow, W D Peasonal communbeation to Smyth, C J  In Comroe, B. I
Arthntes and Allsed Condisens 4th Ed.  Philadelphia, Lea & Febiger 1949 107

Rooex A.S The heart in rheumatold arthritis.  Bnt Af J,, 7.87-88 1947

Roorms M H. and Ciraves, E N Adol illac joint sy
J Beme & Junt Swrg., 17 759-768, 1935

Roaorr B and Freveexg R.H.  The familial incidence of rheumatoid spon-
dylide.  Amn. Rhcwmal Dis, 8 139-142, 1949

Roroww, K. Fl—mlmu.AGmcdHylitui-Rmmofdt
Litevature and Some E Lewn, 1937

Rores M W Rorixmion W V B, Rmnmn_.E.C.,Punom' R. B. and
Bauser W Synovial fluid muain.  Acte med. scondraar Suppl 100 700-744
1947
Rc-qm:sE.lndAxx_rr] Lex b articnlalres périphéri de la
P thrite anky! Rixematwlogie No. 4 168, 1949
R E.F B A.H and Hovai, P 5 Causes of death in 30
cases of theumatold arthritts.  Amox. Jat. AMad 20-903-919 1944
Rotzwvarng E.F Hrvo, P'S Bmiror L F and Wenvtmavs H J Cardlac
Jeslons in rhevmatold arthrith. A summary of recent developments and &
bed-lde study of patients and coatrob.  Arck. Ixt Med 85 751-764 1950







358

207

210

21

212,
213

214
215

216
217
.0
219

220
221

ANKYLOSING SPONDYLITIS

Swrrit Prremsex M. N Lansow C B. and Aurrang, O E. Oateotomy of the
spmc for carrection of flexion deformity in rheumatod arthrith. J Bew &
Jount Surg 27 1-11 1945

Swra-Prrmeoe M. N Evolution of mould arthroplasty of the hip jolnt.
J Bene & Jont Surg  J0-B.59-75 1948

Swyr, C.J Fravarmos R H.and Prcx,W 8 Roentgentherapy for theumatic
discsscs. JAMA 776 1995-2001 1941

Suyti, C.J Freveums R H.and Lasrx, L. Rocntgentherapy for rheumatold
arthritis of the spine (Marie-Strimpell artimitis  spondylite rhizoméique).
JAMA., 117826-831 1941

Straner, R M., SoLowos W M. and Woeraw R, Heredity In rheumatoid and
ankyloing spondylitls.  RAoomets diwecs dased om the proceediags of the Seventh
International Comgress oa Rhocmatc dicceces, 7949 Philadelphla, Saunders,
1952, 6667

Stenam, G., Fravro, H. A, Lxrarmoerarrr B, and Mawx M. E.  Lesioms of
the skeletal muscles in rheumatord arthrith  nodular polymyositls.  {w. J
Path 22 103-145 1946

Wirbelaille und der Hiftgebenken,  Detache Ztsckr Nersewk. 77 338 1897
Swand L. T and Kvrt J G Prevention of deformitics in chronie arthriths,
spine and head. J.A4 M.A 94 1123-1125 1930

Swan, L T Le trai orthopédique du rh ! chrenique,  Con-
Jeremce o {s du rha chromqer progresf pinbralisd.  Alx
les-Bains, 1934 Chamblry Impeimeries Réunics, 1934 505-533

Swamd LLT Or it of Striimpell-Marle arthritis. J Bewr &

Juat Soy., 27983991 1939

ViLaszaa Samatam, J M. and Baxcuro P Patelogia di las Pequimas Articslaciones
Intervertebrales  Barcelona, Salvat, 1946,

Vunitsaar  La ponarthrie engernents (Thesh),  Lyom, 1940

Wim, M. P and Otuansxy V. Qu axtce que la spoudylose rhiromélique?
Ree mid., 52327-345, 1935

Wrm, M. P and Courz, R, La radiographic de | articulation sacro-llaque.
Caliers radill 3.241-249 1937

Wi, M. P and Sicidxx, R M. Laspondylter frmale & & lente
ct A révélation tardive. Rev rhwom. 76.263-270 1949

Wost HLF  The actinlogy of ankylosing spondylitis.  Awx. Rhexmer. Dis, 8 143-
148 1949

Woitass, A. J  Rheumatold (Marie-Striimpell) spondylits. Technlque of
examinatlon and Importance of the costal jolnts.  Califeria Med., 70257261
1949

Wyarr H.  Ankylosing spoodybtls. Bnt J Redid 18.301-302, 1945

Youxa J Pelvic csteo-arthropathy in pregnancy FPrec Rey Sec AMed, 32
1591-1597 1939

ADDITIONAL BIBLIOGRAPHY (Compiled by the Authors since 1950)

Awoupauz, J P Ln:dcnmmm}quedpnhogénqudel‘mdophymwdﬂ
corps vertébraux.  Theshs, Parhy, 1951



B

ge R B EEREEHEER B

4

&

240

241

242, Hessewr J J Techniques et résul

243

REFERENCYS 359

Bawr, J  Sheep cell agglutination for rheumatoid arthrith.  Axr Rhbewmat Drs
17-97-111 1952

Grmuawn L W Iractures of the ankylowd spine. J Bene & Jont Swrg
31 4:669-671 1949

Boors R.H Lirwuan M O Co, J A, a¥b Raoax Gt Immunalogic re
actions in th id lr(hnth. Rh MI Philad Tphl s ]
1952, pp. 336-341

Cra, R. L., Niciiotss B L. axo Stamasy W J Ftiology of rheumatold
arthrite.  {m. J M & 7857 12-25 1931

Coste, F Cavta, I axp Drusasee, F Cortlsone et cocticostimuline (ACTH)
en rhumatologie,  Paris, Mamon 1953

Cx awx, B Histopathology of diarthrodial foints in ankylosing spondylith.
Axn. Rhexmat. Dur., 10393404 1951

Iid  Interpretation of multiple blopsics of synovial thsue In rheumatic diseases.
Ane Rhewmat. D 77 137-145 1952

Davis, ] B. awp Buam H €. Spurs of the calcanens Jo Stelimpell Mane di-
ease. J Bewe & Jort Swrg., 32 A B34-840 1950

Davioy R. A, Relatiomship of clinkal findings to urinary ketosterold in
ankylosing apondylarthritis and rheumatoid arthritis. Il Congreso curopea de

logis, Barcelona, 1951 G pp- 7-10

Errexsoe, P The scrum proteins In rheumatic dbessea» 11 Congreso curopea
de reumatologia, Barcelona, 1951  Communwactowes, pp. 504-508

Forestem, J Jacquerner, F awp Rotes-Querot, J  Spondylarthrite
sunte & évolutlon rachidienoe indolore, R rhom. 78 486487 1951

Foarstrex, J Camtoscixy A, Jaoquetne, F and Roms-Quexor, I La
spondylarthrite ankylosante. Il Congreso curopea d¢ reumatologis, Barcelana,
1951 Pemencias effiiales pp 358

Forzrrx, J Jacquuna, F and Brws A, Exploration du couple hypo-
physe-eurrénal chex les sujets atteints de spondylarthnte ankylosaote, Presse
méd., 00 298-299 1952,

Foarstem,J Jacqoumurex, F and Cawrr L. Aspects radinlogiques des polgnets
ct des mains dams leg polyarthrites chrontques de | adulte et Ia spondylarthrite
ankylosante, J redis e Bxctral 33.341-348 1952

Foarstrrx, J and Jacquoim, F La polywthrrte rssculine.  Asr. Riwwat.
Des 77.264-271 1952,

Fraxcox F Jory L, Lac, Dv G and Toussanvr J  Lex lslons aescuses de Is
:y;plhg;;-puhmncdlmhrpondﬁmtcmkﬂmnm Presee méd. 60 436~

Fllxz;:fwam J S Ophthalmic Pathology ~ Philadelphla, Saunders 1952, p

Haorey LA, Accemory sacro-ilise articulations, J Beme & Junt Sog 344
149-155 1952,

Haxt F D BoapaNoviTer A. and Nicwor, W D The thorax in ankylosing
spondylith, Aex Rhnmet. Ins, 9 116-131 1930

des onthy des vertébwales d apedy 26

obwervations.  Acta Orthep Scandinar., 22.36-58 1952

Horraxpem, I L. Browx E. AL Tw, Jussaxw, R. A and Brows C Y Hydro-
coctisone and corthone injected Into arthritic joints. Comparative effects of

:-:swlc;:(hydm-arwancuulaz]mﬂ-mhﬂdclgmL JAAMA 1471629~




360 ANKYLOSING SPONDYLITIS

244 JAch:m.Drr.,F D!.ruAn-hx,R.-ndTlm I Modnﬁndomdclproﬁdudnm

Rev rhum. 78.527-532, 1951

248 !AWI,F -m'lRo-ru—chnmﬂ 3 Poot omscux Jurtadiscaux.  Erude
macroscoplque d’'une plice de tpondylarthrite ankylosante. Rev rhom. 79
446452, 1952,

246 Jacquuirm, F Etude comparative des altérations radiologiques dea hanches
dams la polyarthrite chronkque &volutive de Padulte et la spondylarthrite
ankylosante. J redial. & Electrol. 33.219-222, 1952

247 JAOQU'Lu:n,F Evyques, A and Roaryaotre, P Recherches sérologiques dam
les chroniques infl ires. Rev rhem. 70-928-932, 1952,

248 Karmax, K. Agxh of b 1yt (group A) In serum
&unpnﬂcnuw{t.hrhcmnlw{dlrthﬂlh. An.Rhnld.Du 6.230-240 1547

249 Kwurson F Changes in the sacro-iliac joints in morbus Bechterew and osteitis
condersans Wi, Acta Radial 33 557-56% 1950

250 koan, W Der Nachwels von Tharhm X in der Wachstumsfige und sein
Emfluss auf das Langenwachtum bedm jGgendlichen Kaninchen, Orthopddis
Grensgrs  80.532-546, 1951

251 [hid Dre Vertcilung von Peteosthor und saner Hauptb dtefle Thorfum \
undPhdanhcnnwu}wmdcnOrgnnhmmunddcrEﬁuﬁunvm'ﬂnrhm)\
aufdm F t belm} 1 K hieniherapms 85253
289 1951

252, Loowmt Laxcemen, P E. Vax Serol ho Reacties bix rh tsche Zichten.

Thests Anmterdam, 950
253 O1T V R. De Phypaostose ankylosante vertébrale sénfle. Rhkxwatdl Na 3
pp 104-10% 1952,
254 Poss, A. Barcrro P Voaseaa-Samatex, J M. Rores»Querar, J and
Barrania Booxer J E. Manifestationes csteoarticulares de la beucellosis.
11 Congreso curopea de reumatobogin, Barcelona, 1951  Pewencias ofirales pp.
395-503
255 Quoew R W and Liao § J  Studies on the differential disgnosts of adult
rheumatic fever and rheumatoid arthiriths by meam of serologic tests.  Rbew-
wmatic Disreses Philadeiphia, Saundery 1952, pp. 331-33§
256 Roxrramsxy O Lerbuck der Pathologische Anatome  Viena, Bradmuller 1956,
3rd ed. (quoted by Ott, p. 253}
257 Romaxts R and Yprk, § Destructive and omifying spoodylitic changes
in sheumatold ankyloving spondylitis.  Acte wthep cordines 228879 1952
\}5\! RutoHavsn, E. Fomzsten J Hraseat J J Rasmowroz, T and Grasser
E. Aspects anatomo-cliniques des arthropathies de la hanche.  Ree rhom.
70.869-898 1952
259 Saviie, D L. The manubrio-sternal goint in ankylosiog spondylitls. J Bew &
Jont Sxrg 33-B 5664 1951
260 ScuziTEn, G Ahterations of the scrum proteins in perispondylarthritis ankylo-
poletica. 1l Congreso europea de rcumatologin.  Barcelona, 1951 Com-
acwcactsacs, pp 4143
261 Sizmman M S Prorlatic arthritn.  J Bene & Junt Swrg., 39-A 830-852, 1952,
262, Sser F L. and Hacoaxr G K Turther axperience In the management of
osteiths condensans {lii  J Bear & Juat Swog 32 AB41-847 1950.
263 Somott § T Tuberculows of the sacro-lliac & review of scventy-five casa.
J Bem & Jaodd Swryg., 334 119-130 1951



RLFERENCTS 361

264 Strarr, R. M and Hausen, I Ankylosing spondyliths (o two pairs of slsters
with comments on heredity and pregnancy 11 Congreso curopea de reuma-

tologla. Barcelona, 195t G M 37
265 Swaay Vax H  Spondylom ankylopolctica en pathogenethche studle  Thesh.
Leyden, 1950

266 [hd. The pathology of ankylosing spondylits. [l Congreso curopea de
reumatologis. Barcelona, 1951 'Mu.r#ulu pp. 99-115

267 Waste QO On the factor prod of {tized red cefls and
its rrhduntol}n-;gludnadm u{hcmalyik;trepwuxdln theumatoid arthrl
thacrh.  dnn med cxper ot brol Foorse 28 Suppl 8 1950

268. Wexaes, C. Uber die Kranlheitrn am Rickgrate  Bamberg 1824 (quoted by
Schmorl and Junghanns [189]).

269 Wermmen P oand Riotrod G Aspects anatomo-radiologiques de la spon-
dylarthrite ankylotante. Redid Clm. 79.325-331 1950

270 Wooos A. C. Qlinkcal and experimental observation on the we of ACTH
and Cortisoac In ocular inflammatory dseases.  Am J Ophth 33 1325-1349
1950,







Index

Alglm, omsct with (s else Moder of
omect) 180

Analgesic agents (ser olse Treatment),
302

mflammation of the tendo achilles
(ser @lse Involvement of periph
eral jomiy), 143
mvolvanent of the (s alse Involve
ment of peripharal jotntr), 145
Ankylosing foens with painless spinal
cvolution (srr alss Clinical Forms),
192
in ald persocs, 208
o women 209
Ankylosing spondylitis and ankylosing
bhyperostasty, differential signs be
tween, 240
anatome stady 240
Arnkylosing spondylith and rheuma
todd arthrath, are they two varktua
of the mame discase, or are they
different cmical entities? 289
Arthritis,
monarticular (s ofss  Dingnostic
problema), 225
theumatokd, of the mpine (a term
often used In American Htera-
ture), 7
rbeumatold, apd ankylosing spondy
litis, are they two varicties of the
nme diesse, or are they dif
fevent clinical entitvies? 289

eardiac manifatations, 287
cervical involvement fo 82
difference  between  the peoriatic
form of ankybosing tpondylith
and the peordatic form of
theurnatowd arthritls, 207
differential  slgns  of ankylosing
wpondylith and (sw alro Diag
postic problems), 229
tomshios b 1

wpoudylits and other forms
of wflammatory rhcumstism,

285
Stiffacm of the hips caused by 341
Burgkal technka  cmployed
for 341
Astlé, Ch (1897) (st¢ alre Hustorical
background ), 4

B

Background, hirtorical, 3

“Bamboo” spinc (1e¢ alre Spinal and
para-spinsl symptome), 50

Banc treatrnent (s olee Treatment,
bane), 304

Bechterew W {1893 1897) (sar alre
Hirtorkeal background), 4

Bechterew's disezse (sw ol Historical
backgroumd), 7

Benign ar ildefined type (sr¢ alsw
Modes of evoluton) 188

Bibllography 349

Biologic and bormonal testy, other
(sr¢ ol Laboratory examlnations),
165

Blood count (s else Laboratory ex
aminetions) 165

Blood proteim (ser alre Laboratory cx
aminations), 164



364 ANKYLOSING SPONDYLITIS

Bowstring sign (1r alse Spinal and para.
splnal symptoms) 27

Buckley (1931) (s ol» Histordeal
background), 6

c

Caldum and phosphorus  (ser  ofse
Laboratory examinations), 166
Cardisc manlfestations in rheumnatodd

arthritls (sev alse Clamificatioh) 287
Cerebro-spinal flusd (ser alse Laboratocy
examinations), 167
Clruification, 285
are ankylosing spondyiitis and rheu
matold srthritw  two vardeties
of the same dimcase, or are
they different clinical eotities?
289
articular inflammation, transitory at
tacks of, 287
cardiac manifestatione In rhama-
told arthritls, 287
relatiamhips  between
spondylitty and other forms of
Inflammatory rheumatlem 286
rheumatic fever scute  ankylosing
spondylitis and 286
Clinteal Cooslderstioas (se alre Diag
nostic problems), 232
Clinical caamlnation which v necemary
to treat and to follow cases of
ankylosing spondylits, outline of,
16

Clinteal forms, 192
ankylosing forms with painlcs spinal
evolution, 192
roentgenography 193
ankylosing spondylitis

difference  between the peoriatic
form of ankylosing spondylith
ad the peocatic form of
rheamatodd arthrits, 207
peripheral articular syndrome 201
roentgenology 203
spinal fnvolvement, 203
scvere active foom, 194

differentlal dlagnoshs, 239
osteparthriths, vertebral 239

differential signs of ankylosing spon
dylits and rhaumatold arthrith,
29

roentgemology 233

oaset, In phase of, 214
oteltts condensans ilil, 220



INDEX

ostevarthrith
mcroilisc, 223
vertebral 230
pain, deep referred, 224
Radiating to thorax and ab-
datmen 224
Radjating to the lower extremities,
223

to that of rheumatold arthrith,
29

rules to be followed to avold errory,
211

sacroiliac symptoms, 217

splaal symptocs, 214
damophytes phytes, dif
ferential features of, 230

therapeutic deductions, 245
ient polyarticular 1

attacks of, 278
Diagnostic tests, impoctant (ser ol
Laboratory examinations) 161
Disesse, incidence of, 8
in aumabs, 11
Dry specimens, study of (sze alre Patho-

intervertehral foramine, the, 264
the, 264

uncovertctwn)  articulatiom, the,
266

vetebeal bodla, the, 264

dorm! region 261

anterior foslon of the vertehral
bodies, 262

amification of the interfor of the

dhscs, 262
syndcamophytes, the, 261
vertebral bodies, the, 261
hipe, the 268

365

Jumbar region 25%
terapophyseal  Joints, the, 259
intervertebral discs the 258
Intervertebral foramlna, the, 260

vertebral bodies the 255
pelvis the 268
sscrollisc Jolnts, the 266
Dysentery (se¢ alse Etiology) 251

E

Elbows, Involvement of the (o o
Spinal and para-spinal symptoms),
150

Epiphysitn, sacrofilac, ostcochoadritiy
or 219

Etlology 246

diffize and early Involvement of the
spine, 185
spinal and peripheral involvement,
relation between the evolution
of, 183
of spinad symptocns, 183
types of, 186
benign or ili-defined type, 188
continuous evolution from the start,
a7
Intermittent, 186



366 ANKYLOSING SPONDYLITIS

Evolution, types of (Continued)
intermttent, and later contmuow
evolution 187
scvere type, with dwabllity 190
etudy of cases progresing for moce

regular treatment, 187
type of medium severity with
partial dmability 189
Examipation, clinical which Is neces-
sary to treat and to follow casey
of ankyloddng spondylitis, cutline
of, 16
cervical region, 19
darsolumbar region 18
mobility of the, 18
hips, mobility of the, measurement
and 20

recocding
occiput-to-wall dhtance, 19
penpheral jointy, 19
of the apine, 17
E I plete and !
importance of (ws als# Diagnostic
problems), 211
Examinations, laboratory 161
Examinations, routine (sv (s Labora
tory examinatons) 163

Exp thoradic, of, 18
Eye (st¢ @lse Ocular manifestations), 155

F

Fagge, Hilton (1874) (sev afse Historical
background) 3
Fatigues of war cold, ovearwork (sv alre
Edalogy), 251
Feet, involvanent of the (s olse In
volvement of peripheral joints) 146
roentgenography 148
therapeutic deduction, 148
Fibroslths sniylopotetica Dorsl (hrebs-
1931) (wr alse Historkal back
»7
Forestier H. (1901) (ser als Historical
background), 5
Forostker 1 (1934 1939) (s alre
Hixtorical background), 6
Fracnkd] (1904 1907) (see aise Historical
background), 5

G
Gellinger (1918) (wv also Histarieal

[
Gooorrbea (ser alse ctiology), 246
Gintz (1933) (sv &ls» Hitorical back

ground) €

H

Hands, involvement of the (swr alie
Involvement of peripheral jointa},
152
Herbert, J J (300 aor Treatment), 338
339,340,345
Hereditary factor (see ire Etsology), 252
Hip, disorders of the (v alw Spinal
and para4pinal symptoan), 93
Hips, involvement of the (sre alre
Involvement of peripberal jolnts)
130
ankyloslng form, without destruc
ton, 131
arthrith, with moderate destruc
ton 133
severity of (s alse Analyss of
articular  [nvolvement), 136
mobility of the 20
Histodogic studics (s alrs Pathologic
anatomy), 270
Joints of the extremitles, 284
sacrolliac foints, 283
spine, 271
Historical background, 3
History (s alse Pathologic anatomy)
254

Hugubcr (s olse Treatment), 344

Hydrarthrotis of the knee (s alm
Dugnostic problems and Invalve-
ment of peripberal folnts), 140 227

Hyperostoshs, differential sigms between
ankylosing spondylitis and ankylow
Ing (s else Diagoostic problems),
240

Hyperostosis of the sged, sokylosing
vertcbral (s a'se Dragnostic prob-
lems), 231



INDEX 367

1

lcterus (see olse Ltiology), 249
1ll-defined or resolving formm (sr¢ alse
Qlinkeal forms), 194
Incldence of the docase 8
in animah, 11
Interapophyscal joints, the (ser alse
isplnal and para-pinal symptoms}

Intercostal and abdominal paln (sr afre
Spinal and paraspinal symptom),
126

Intervertebral dusc, the (sre sl Spinal
and para-4pinal symptom), 44
Irdth (sre alsv Ocular manifestations),
155
oaset with (sre efss Modes of onset)
181
Ischlum and symphyss publs, roent—
genographue changes In the (ser alse

Involvement of peripheral }oing)
138

J
Judet technle of arthroplasty 342
K

Ketosterolds, urlnary (sv ofss Laboca
tory caminatiom), 165
Klenback (1930) (s olis Historlcal
backgroumd), 6
Knees, arthritls, ankylosing type (ser
alis Involvement of peripheral
Joints), 141
Flbrous arthrith, 141
polybedral form, Infantile type of
the, 145
proliferative type 143
clinical forms, 140
hydrarthrosds, 140
involvement of the, 139
Krebe (1931) (sre ofsy Historkeal back
ground) 6

smtistreptolysim, 162
other blologic and hormonal tests
165

urinary ketostcrolds, 165
routine examinathons, 163
blood count, 165
blood protelns 164
tedimentation rate, 163
L& A. (1906) (ser also Historical back
ground) 5
Lumbar spne involvement of the 28
“bamboo” spine 50
baslc leslom  syndesmophyta, 31
comparbson of the roentgenologic
features of the syndexmophyte
and osteophyte, 44
clinkcal study 28
mterapophryseal articulations, the 48
mtervertebral dise, the 44
Involyement of the 28
fumbar pain, 29
mobility lumbar limitatlon of, 29
roentgenology 31
statics, disturbances of lumbar 29
vertebral bodies, the, 46

M

Malta fover (s alie Etlology) 247
Marie, Pierre (1897 1898 1906) (srr

Mctabolism  besal (ses alse Laboratory
caminations) 166

Metrger J (1939) (s¢ olse Historical
background), 7

Muscular atrophy and coatracture
(sev are Spinal and para-pinal
rymptoms), 27

N
Nmzzh (se¢ als> Pathologic xnatormy)



368 ANKYLOSING SPONDYLITIS

o

Ocular manifstations, 155
clinscal form, 155
trits, 155
diagnosts, 157
diffase, clamacal form of, 155
etiology and pathology 158
minimmal, 157
progoow, 158
torpid and severe form of, 156
treatment, 159
Oligoarthritides (srr olse  Diagnastic
problems), 228
Olber subpenostenl resectlon of the
cdbow (srr alse Treatment), 344
Onset, modes of, 168
first symptoms of the disease, de-
scription of the, 169
cervical anset, 173
doreal onsct, 172
lumbar omset, 171
onset with algisa, 180
with iritls, 181
with inflammation of the tendo
Achilles, 180
with Involvement of several groups
of yolnts, 181
by involvement of a dngle group
of joints, 169
with involvement of onc or of few
Jolnts, 178
with isolated spinal involvement,
170
with pain radiating to the lower
extramities, 173
with pain radating to the upper
extremites, 174
with peripheral involvement, 173
with polyarticular syndrome 178
with radiating pain, 173
with sacroiliac patn 170
with mmultancom involrement of
several spinal segmenty, 173
with thorackc and abdominal girdle
pain 174
time of onset of the disease 168
sageol, 12
Osteitis condenzans ilii, 220

Ostroarthritiy, sacrofliac, 223
vertebral (sv s Diagnastic prob-
lemm), 230
differential durgnosis (sev alss Dhag-
nostlc problems), 239

Jumbo-sacral (ser ofse Spinal and
para-pinal symptom) 91
radiating 124
cmset with, 173
rdiating to the lower axtremitin
(sev @lse Dugnostic problem),
223

aoact with 173
radiating to the upper extremities,
127
to the thocax and abdomen (ore oo
Dingnostic problenn), 224
radicular  distributlon  with, 124
sacroiliac, omet with, 170
spinal (see afse Spinal and para-spinal
symptoms), 23
lumbar 29
lambo-sacral 91
thoracic and abdominal girdle anect
wth, 174
symptoms, 85
diserses of the soft parts In the lumbo-
sacral region and in the buttocks,



tNDEX 369

Pathologic anatomy 254
dry specimens study of 255
cervical reglou, 264
{nterapophyscal articulatrons,
the, 266
Intervertehral foramina the, 266
symdarnophytes, the 264
uncovertebral articulations, the,
266
vertebral bodica, the 264
dorsal region, 261
anterior fumon of the vertcbral
bodics, 262
costovertebral  and  ©

ankles and feet Involvemcnt of the
145

ankyloslng type 144

arthriths, fibrows, 141
Proliferative, exceptional 143

clinieal forms, 140

efbaws, Involvement of the, 150

feet, [nvolvement of the 146

onset with, 175

polybedral form Infantile type of
the 143

relation between the evolution of
spinal and, 1!5

verse articulations, the 262
Interapophyscal  articulations,
the 262
aterspir and F
Ligaments, the, 7.62
c-dﬁaﬁcm of the diss, 262
c1, the 261
vv:ru:bnl bodes, the, 261
hips, the, 268
histologic studles, 270
jolnts of the extremines, 284
sacroiliac joints 283
spine, 271
history 254
lumbar reglan, 255
interapophyseal Joints, the, 259
intervertebral dis, the, 258
intervertebral foramina, the, 260
ligamenta fiava, the 260

Peripheral forms, extemsive (se¢ alse
Clinkeal forms), 196
Peripheral joints, examination of, 19
nvolvement of, 128
analyss of articulsr involvement,
130

graphy 148

lhauldtn, involvement of the, 149

temporo-maxiliary Jolnts, Involve

ment of the, 154

tendo Achllles, inflammation of the,
145

thernpeutic deductions, 148

writs and hands, involvement of
the, 152

attacky of (u¢ alse Dingnostic
problems) 228

Potyrticular syndrome, onsct with, 178

Pott’s discase, hiferential clinical siyns
;::;.Lw Diagnostic prablema), 214

Pregnancy (s alte Etfology), 251

Pooriasls (s alse Etialogy) 251

wmorwmﬂyﬂ&
and the paoriatic form of rheuma
told srthritls, Difference between
the (s alro Qlinical form) 207

Prorlatic spondylitls (w also Clinkal
formme), 199

Puttl technle no longer advised, 43

R

Radiating pain (sr efre Spinal and para

spinal symptoms), 124
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syndasmophyte  development of

n
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oise Involvement of peripheral
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the, 37
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apophyseal articulath the
48

Intervertebeal dise, the 44
Involverment of the 28

mobllity limitation of, 29
pain, 29

statlcy, disturbances in, 29

lombosacral region and  buttocks
disexses of the soft parts of the,

Spondylits adolescens (G Scott—1936)
7

Spondylith,  ankylolng  (Buckley—

Spondylith, rheumatoid (Amer Rheu
matirn Asoclation), 7
(Plerre
Maric—1898) 7
Stage of onset, 12
obvious dlagnosds, 13
advanced, 15
Staphylocroccle Infection (wv o Eti-
clogy) 248
Streptococcie  infections,  tonsillith,
pharyngith and other (e alse
Etiology), 248
Striimpedl, A. (1884) (ser o/se Hintorical
background) 3

Symp of the discase first, (see ofse
Modes of onsct), 169
cervical onset 173
dorsal onsct, 172
lumbar onset, 171
Symptorm spinal and paraspinal 23
cervical spine involvement of the 72
basic ledons, syndamophytes, 78

involvement of the 72
posture, 74
roentgenology 78
dorsal spane, 59
involvement of the 59
kyphosis, 60
roentgenology 70
hip duorders of the, 93
intercostal and abdominal patn 126
lumbar spine 28
basic lewons, syndamaophytes, 31
involvement of the, 28
mobllity limitation of, 29
paln 29
statics, disturbances in, 29
syndesmaphyte, 32
development of the 37
roentgenographic study of the,

discsses of the soft parts of the 93
pain radiating to the upper ex
tremitles, 127
para4pinal symptoms, 85
clinical examination, 86
sacroiliac, 85
peripheral joints, involvement of, 128
ankles, inflammation of the tendo
Achflles, 145
elbows, Involvement of the 150
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Treatment
surgery orthopedic, 335
ankles and feet, 344
elbows, ankylohs of, 344
Habert extrapariosteal rescc
tan, 344
Olller subpenosteal resection
344
hips, sankylashs of, 341
mobllixation, surgical, 341
technlcy employed, 41
Judet resection  of the

knees, ankylosh of both in a
straight pasitioo, 343

Huguder technic, 344

Putt] technke no laoger ad-
wised, 343

stiffnies and ankylosh with
deformity 344
arthroplasty 344
capsuloplasty 344
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