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INTRODUCTION

It_is not the -bject of this paeper to give a com-
plete resume of'the ¥nown writings on the subject of
tubeculosis of fhe spine. Due to the extensiveness of t
the work that has been done here, such an attempt
would indeed be ill-advised, It is my purpose to set
forth an understandable concept »f fhe mechanism of the
diéease, élong with the moderniconcept of the disgnosis
and treatment as priocticed todéy.

The name of‘?9tt's disease, @8 applied to this con-
dition is not ﬁéﬁ}‘On the contrary it was used befdre
the etiology of the condition was known. Sir Percival
Pott of LOndon (#)) z=ve an accurate descrlptlon of
2the gfoss lesions in a work entitled "Remarks on that
kind of palsy affecting the lower iibs, in curvature of
the spine", which wes written in the year 1779. It is.
evident from the‘title of his work that the tuberculous
nature of the disease‘ﬁas not known, =8 we understand it
today, but the picture we derive of the condition he
: was describing, is that of the later stages, and compa
llcatzons of the disease. ﬁowever, this is not the

flrat instancevW'ihgve in hlstory of some knowledge of

the dlsease. Aa ”AFly as 738 B.C. Galen and Hippocrates,

ip their records, ‘had spoken of "tubercle within and



without the lungs", In 1590 Ambrose Paure wrote of such
a condition, and trezted it by the means of & brass
cuirass., Thus is it shown to us that here was a prob-
lem present long ago, and that fhe physiciuans of thet
time were not unaw.re of its existence, and fhat, in
gome cases at least, they took cctive steps toward its
treatment,

Indications of the existence of the condition in
the prehistoric American are given by a specimen of an
. Inddan skeléton, which is exhibited‘in the Peabody Mu-~
seum, at Cambridge Massachusetts.(30)

Work upon the determination of the etiology of the
disease, as it hes become our understanding today; came
éfter the isolation of the tﬁbercle.bacillus by Koch,
and the conﬁépt of its vital relation wfth tuberculosis,
but progress was‘rapid, and.even late in the nineteeﬁth
century; and early in the twentieth, an understanding»
of this phhae of thé condition was held, and has not
changed peréeptibly to the present time (30).

It is fof the reason, fhen, that knowledge of tu~- -
berculosis of the spine is great and writings éxtensive,
that a paper of this naturengnnotvbe more than the re-.

sult of a sorting of =11 this literature,.



Tor the fundamental points which I wish to make use
of, I h:ve referred to several textbooks (see bibliogragphy),
and for further elsborstion upon these fundementals, and
the newer developments in the diagnostic methods, espec-
ially, and tréétmnnf, I have used the journcls on the

various barinches of the practice of medicine,
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PATHOLOGY AND MORBID ANATOMY

"Pott's disease is a pathological process of tubrr-
~culous origin; ﬁhich'attacks t1e bodies of one or more
adjacent vertebrag".(SO) It is «t fimes referrred fo by
other names, examples of which are: "Tuberculous osteitis
of the vertebrae", "spondylitis", "kyphosis", "vertebrul
caries", There are otmers hbut these named are used most
commonly, as is illustrated in a survey of varioms works.

"It is a chronic desfructive 6Steitis, due to the
invasion by the tubhrcle bacillus of the bodies of the
vertebrae hieh form the anterior, or weight-bearing,
pottion of the spinal column. This destructive osteitis
leads to the formation of gyknubklé on the spine, or’ an
angular projection backard zt the site of the disease,

It is often sccompanied by pain and parapiegia." (26)

Zabcock (5) nas clussified the varieties of the
disease as follows: (a) Central or osteomyelitic fdrm,
which occifs in childhood, begins near the thin epiphysis
and the anterior part of the vertebral body is softened.
Caseation and liquefaction spread to the adj=zcent inters
vértebral disrs, and m=y involve contiguous vertebrae,
the softened carious vertebral bodies, in theip anter-
ior portions are compressed and crushed, producing ky-

rhosis. (b) Periosteal type, this is the usua}.adult -
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form and "starts under the znterior longitudinal liga-
ment, and zpreads unde: it from body to body, possibly
: affocting a number of vertebrae and, =lthough it usually
does not produce & sharp angle or gibbus, loes show a
slight kyphotic’bending. Pus wccumu.ates undér the peri-
osteum and anterior ldngitudinal’ligamnets, and large
abscesses may form, which spread, in the lumbar‘region,
along the iliopsoas muscle to the ilium and thigh with
the formation oan psoas abscess., Rarely the medulls
'spinalis is compressed by the pus or sequegtrum,

Another such classification is essehtially the same
(8), with the exception that the authors give in add-
ition, an intervertebral articular type. They state that
the infection thékes place through the epiphyseal arteries,
which +re branches of the posterior spinal, and which
supply the posﬁerior»artic#&ér margins of the vertebrae,
WIn this type (8) tne infection becins along the zrticm=
lar margins of the bodies of the vertebrae and‘consequent-
lv there is earlyvinvglvement and destruciion of the
“intervertebral arﬁié&%ér gsurfaces, Abscess is also com-
monly found early‘in the course of the disease.

"As the diseasé.progresses (8) there is grzdual ex-
cavation from the articular surface towafd the central
poftion of the body. bestruction may also extend to the

anterior portion of the vertebra and when this;@aintwis
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reached we see collapse of the body, as in the central
tyre. Collapsg, however, is rare in this t;7pe of the dis-
ease, External deformity is rare in healed cases of this
'type."

Doub and Badgléy, the nuthérs who give this classi-
fication, base it upon the different blood‘supplies. The
pentfal type, corresiy >nding with that of the same name
in Babcock's, arises from infection through the branche S
of ﬁhe posterior spinal artepy. It eventually results in
Zestruction of the disk, a-. well as in tﬁe articular type
where this process: is thought to precede the ofhers.

- The gpteriorlpype siven by Doub and Badgley, and cofre«
g;&ﬁéiﬂg £; {ﬁé periosteal type of Babcock's, arisés by
-infection,thrdﬁgh the infer ostal arteries, and enter-
ing through theuznterior longitudinal ligament..

’ Taylor gives a description of the pathology in some -
detail; but the essenfials of which are as follows (30),
Starting in anbarea of lowered vitality, and due to irri-
tation of the tubercle ®acillus, usually in the anfnrior
spongy portions of the vertebral bodies, we have a smzll
‘spot of hyperemis, of gray ot grayish-red-granulationsf
containing the characteristic gray or yellnw-iubérCIed,
of one or more giant cells, Massed around thém are epi-
thelioid ¢dlls, and.around these, lymphoid cells. Scats
tered through the tubercle are baeilli, possibly within




the gi;ﬁt cells but ucuelly between them and the lymph-
oidsls. The infection comes to the bones by way of the
blood orvlympﬁatics, or through contiguityiwith other
tuberculous tissue, Thié ares becomes largef and redder,
the center becoming.opaque and grayish wit: a zone of
hyperemia azround it, Thés caseation producéd possibly by
massingidf cells around the tubercle, and the toxine of
the bacteria, causing fatty and cheesy degeneration of
the tuberzle, snd necrosis, in its central part. Lacunar
resorption of bone always takes place =t the seat of tu~
berculous granulatéons and the bene trabeculae become
necrotic. If thewprocess is rapid, the caseous node thus
.4formed contains these necrotic trabe&ulae, which by a
slow process are entirely absorbed,. Once the area of

- granulation tissue is started, it spread§ rapidl:s
through beripheral extension, During the leter and re-
parative atages, this area becomes less vascular and is
‘converted intobdense fibrous tissue,

The grajish afea grows larger and becomes yellow-
ish in color. As the result\of this, threes digferdnt
conditions are rossible, (a) Caries sicca, or caseation,
which is a simple process in small nodes which advance
slowly, (b) Caries necrotiéa, or caseation with suppur-

3. pus to form

ation, and 11Quefacfion into tubercuggl

“cold abscesses", in which swelling iuﬁ%he only inflame



matory sign that is present. Absce.ses are formed of "~
broken down bone tissue and tubercles, and may: point in
“any of variuus directions, discharge, and form sinuses,
~or they may form masses of caseuos or purulent haterial
which are encapsulated by'surrounding fibrinous and
~inflammetory mate?ial, and then absorbed or calcified,

With either caries sicca or caries necrotica, we
may have extenSion of the process by blending with other
such areas or by aétual extension of the original proc-
ess through multiplication of bacteria and peripheral
bonebrarefactian and infection. Thus the putty or cheese-
like zreas found in'hard bone, constituting tuberculous
bone abscesses, and thus the name "tubeculous osteitis
of the Verfebrae. Liquefaction gives a cloaca or eavity,
or "caveanus‘excavation" in the bone. In the osseous
detritus are gritty remains of the necrotic trabeculae,
or even splinter-like fragments, almost sequestrae.

The transverse and spinous processes are very rarely
involved, aince they are covered with hﬁrd bone, while
the bodies are spongy. As the didease extends to the per-
iphery of one body, the intervertebral disks, and contig-r
uous surfaces of adjacent vertebrae are inVoivea in the
process, Where the disease is of any e&tent the inter-
vertebral carfilages are absorbed only at the point of

the disease. It is not, primériiy, an srticular disease.,



Superficial osteitis, with no bone destruction and de-
formity, is very rare in its occurrence. |
Since the localization of th  disease process is
in the unterior portions, it is obvious th:t with the
destruction, thefe would be & tendency toward the col=-
lapse of the bodies, znd telescorping of the vertebrae
into one ;nother, "As the anterior portions tend to
telescopé, the posterior portions must ppread, éihée T
they are moving in an opposite direction against the
fulcrum, which is represented by the_nucleus pulposus.

The intervertebral articulations are not the center

of motion; this is impossible, mechanically because

it does not dorrespond with the planes of motion of these
articulations, and biologically because no joint could
withatand such stress.“»(28)‘

"In certain cases (30) pus formation may be charac-
teristic, which is usually indicative of wxtensive dis-
ease, Or a very active process., It may also be the fe-
sult of a secondary infection with pyogenic orgsnisms,
The pus naturally gravitates downward, hence the fre-
quency of psoas abscess in lowef spinal lesions, The ab-
scess may also point, dependent upon the loeztion of the
original process and the lines of least resistance of

course,postpharyngeally, in the neck, back, axills, lung

~abdomen or groin. Am sbscess within the bone is usually



primery, while one without the bone is usuaily sec¢-
sndary or consecutive, The prémary, in healing, may be
absorbed and the secondary as well, but usually the lat-
ter ruptures, either:- (a) outward, to the body surface, -
or (b}-into some 1nt:=rnal part, forming a fistulous tract
or sinus, Granulation tissue may project from the mouth
of the sinus,

"Double lesions are not uncommon, particularly in
pafients with an sctive pulmonaryg lesion" (é).

The morbid anatomy of the condition varies, depend-
ent upon the region of fhé spine involved, the extentia
and durétion of thé disease, acéording to Taylor (30).
1., %Yhen the disease is in the cervical region the neck
" appears to be shortened, or is actuaily 8o, and the
chin is elevated. It is an unconscious'effort on the
“part of the pétient, a2s well as the direct result of the
pathology, to do as much to relieve the stress and
strain on thevﬁart as is possible.

2, In the dorszl region, the shape and capacity of the
‘chest mzey be altered - a gradual but marked process in
untreated cases, With the softening of the bddies, the
weight o the head =znd shoulders pressing déwﬁward from -
‘Aabové causes the telescoping of the anterior portions

of the veryebrae, as mentioned earlier, and the separ-

ating of the posterior portions results in a backward
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projedtion of the spinous processes, until two s»und
vertebrae resist further extension. It is thus that the
givbus, or kyphosis is-formed. From this arrest, the ‘
Tibrous or bony ankylosis which is-attempted by Nature,
is a slow process indeed, In very extensive cases even
the direcfion*of the ribs is altered, tha capacity of t
the thorax diminished und compenseation attempted by the
“powing outward of the sternum, It is probablelthat there
are’very few of us who cannot remember seeing, at some
: time or another, such a deformity. With reference to
Pott's disease in this area, we must keep in mind that
Capenef (6) says "the influence of the respiratbry
movements_in‘exaggerating the didease in the dorsal reg-
ion ié noted". Here then, is one of the most important
,factoré in the alteration of the chest shape, with tu-
berculosis of the dorsal spine, -
' 5.; In the lumbar region,ihubprcﬁinsis gives the patien t
the appearance of being short-waisted and sway-backed,
The difference in motilitj in this part of the spine
and the dorsal is seen as the reason for the marked
difference in the morbid anatomy.

'In severe cases(30) of lumbar Poft's didease, with
this compression of the lenght of the spinal column,
there may even be flexion of the aorfa, with possibie

stenosis and resultant cardiac hypertrophy and valvular



Thié may go on to mitral incompetency and myocardial
degeneration.

As to the localization of the disezuse, in these
different éreas of the épine, it is seen by the majority
of the writers, that it is most coﬁmonly found in the .
dorsal and dorsolumbar régions; this is to Ee explained‘
by these facts: (a) that it is the most exposed to in-
jury; (b) that it is normally convex posteriorky, and -
thus\éondﬂcive fo kyphos formafion, as against the con-
cave, ﬁasterioriy, contours of the cervical and lumbar
'spings; (¢) that the cehtér of grevity of the body pas-
'ses through the cervical and lumbar spines, but goes ant-
efior to the dorsal; (d) that the attachments of~the ribs
traﬁsmit breathing movements, and others,'to infliet
additional trauma on adjacent diseased foci, The lum-
5ar spine is second in frequency of involvement by {tu-
berculous processes; while the cervical comes third, I
saw only oné case recorded in the‘literature, where the
involvement was sacrsl in location. |

| Some figures &s to the relative frequency with which
the different areas are involved can be derived from
Taylor (30) who gives dorsal involvement as 56%, lum-
bar as 357, and cervical asl5Z. A series reported by

" Doub and Badgley (8) gives the following results: cerv-
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jcal, only 1.8%; dorsal and dorsolumbar, 56,8%; and
lumbar, 41.3%. I need not give more figures here, be-
cause in all of thé coﬁparisons I saw, the results
very closely resembled theée.

The natural process of repair in tuberculosis of
the spine is, briefly, as follows: in the early étages
not especially»ext‘nsive, by encapsuiation and cicat-
rization usually; In later stages it is ususlly by
ankyloéié of the bodies of the vertebrae, accompznied by;
extreme defdrmity, a seen in untfeated cases; this is a
Ve:y slow process, In these cases there is probably a
formation of gfanulation tissue, which heals, beconing

- less vascular and denselv f1brous~ a formative osteitio

- - . . At < PR . v . 27
s G:C-,i: I T S AT vUonBTTe e crvicohay

'may occur around the transverse and articular processes,

in this manner of recovery.(30) (5).
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. ARTIOLOGY

Tuberculosis of the spine is of more common occur-
ence than tuberculosis of any of the other joints., Abuut

42% of all bone tuberculosis is spinal as to location.
(30) (=26) (35).

Age. Tuberculosis of the épinal column may appesr.
~at any age during childhood and is not uncommonly seen
in adults, However, it is most commonly seen in echildsen,
before or up to theiagé of puberty. The opinions of,vérr4
authors differ somew at as to exact age limits, as can be
easily understood; but it is in regard to all of these
opiﬁions that one can say, safely, thazt the greatest per-
centage of cases is to be found in~children ranging from.
three to fourteen or fifteen years of age. It is not &ﬁt.
of the way to assume thaf a greal many cases reported in
older individuals had been present for a long period, eveh
from childhood, as an incipient thing, andiitrremained for
gsome trauma, or éven acute exanthema, to lower resistaﬁce
sufficiently to éccount for the manifestation of fhe symp-~
toms, and lead to diagnosis of the condition. (5) (30)
(26) (35). |

Sex. Sex plays no apparent role in the-aetioloéyg
of Pott's disease.‘ Fron é number of reported series, f
thefe showed only a very slight preponderance of its ocC~
currence, in males, This was slight however, andiifttobbe )

cqnsidefed of any importance, it would perhaps point to
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the slightly greater activity; ﬁith resﬁltanf exposure

to injury anhdecrease of r951stance, on the part of the
male. This difference of act1v1ty, however, between
gexes, is so slight in the ages where Pott's disease is
most commonly seén, that very little importance, probably,
can be attached to such a theory,

Predisposing. DPredisposing factors have been clas-

sified in various manners,: Taylor,(so), gives as the first .
thing - "pressure and position - the erect attitude increases
'the'superinbumbent weight, further irritating any trauma |
anddiéeaSe;fbci»in the vertebrae. .The disease hes not been
.reported in quadrupeds, éndﬁthisiis perhaps a penalty men
pays for walking erect.” Other factors, as can be out-
‘lined would be for the most part indluded.ﬁnder the hesdd

of lowered resistance or vitality; A predisgosition.may

be inherited or zcquired, and élthough the familj history
shoﬁs tuberculosis in perhaps 25% of the cases (35), in
avl&rger numher ﬁthe familv histary is =s indefinite &8

in a2 similar class of pationts under treatment fur any

other disease." Acqulred predls osition then is the more
'Aimportand of the‘two,_andllnéiudeshsuch things 83 injuries
(falls, bloﬁs;fbtc ) Which result in favorablé conditions

for the growth of bacteria tqrougq circulatory stzsis asnd

' their,lodgement { susceptlole areas)y "improper food;
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improper hyéiﬁnic surroundings, and the more constant

- exposure to tuberculous infection thus implied®, (35).
Tatent tuberculosis, in the glands, which is seen in a
grezt meny ceses, but is so often inactive, must be éon-
sidered as a factor in the predisposition to Pstt's disg-

ease, Local predisposition includes the injuries as |

mentioned above, as well ss the known vulnerability of
growing bone, accounting for the relative frequenecy of
it's occurrence in childhood, |

Excitihg Cause. The invasion of the vertebrae by

the Bacillus tuberculosis, transmitted to them frum a
previously present.focus’in,some other location. Al-
though most authors agree that this transmission is by .
the blood stream, the possibility of lymphatic trans-

mission cannot be altogether desregarded.
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CLINICAL FEATURES AXD SYMPTOMS
In referring to the symptoms and clinical features
5f Potf'é disease we must keep in mind that in most cases,
when the‘paﬁiant consults a doctor, the diseasé is not in
it's earliest stages., The onset is so insidious that
- many times the earliest symptoms are ﬁot noted, by the
patieht himself or by the‘parents, ag anything more than
transitory of as anythihg to cause any particular worry.. 
'D.'J. Glissan sums up that situation By saying, (14)" The‘
_average human is not a prbfound or even'accurate observer,
°many symptoms which might bvear relation‘to the initiation
in the individual 5f a tuberculous process may eécape his
attention,‘or; being noticed, may be explained away on
some hypothesis which however érroneous, satisfies him.
and, further, he is li§ble to forget them when his &ttention
is distrzcted Dby the onset. of some such dramatic sign as
pain or deformity." Thus is set forth the‘difficulfy t
‘that is so often experienced in aécertaining when a symp-
tom picture firsf originated, |
' The classical symptoms as giveﬁ by Babcock (5) are:
as follows: (a) Pain in the back - &t the site of the
disease - dull -~ andbincreased by Jjars or by pressure
on the head, (b) éeferred neurolgic pains, from pressure

on rami, =z intercostal neuralgia, zbdominal "girdle pein",



Wgtomeeh ache." ({c¢) Yuscular rigidity and tension of
the spinal muscles, shown by limited doesiflexion and
lateral flexion of the spine., (d) Spinal weaknesé,
‘The petient may support the hesd by the hands, or thé
body upon the arms. (e) Deformity (kyphosis) -~ backward
curve develops fron fhe periosteal,_or anterior type, and
a bapkwérd angle, or gibbosity from the central -or
ésteomyelitic form, above and below the point of the
disease, | |
Pain'in the back. This is probably the most constant
feature, clinicelly, @f all; Glissan (14) reports it as
the eérliesé'symptom in 51 out of 88 cases, both children
. and adults, It may, of course, be_difficult to ascertain
in very young children who aré incapable.of expressing
their thoughts, but is very often reéogﬁizable, nevertheleés,
in such casés by such\sighs as: apparent‘éasé in;éiring,
aversion for Walkiﬁg énd standing, desire to be held in-
-parent's lap end to he carried, guarded movements in walke~
ing and a stiff-backed so-cailed "military" gait. (26).
Downes adds to this ‘concept however (9), their suppaft-
ing‘of the chin on the hands, He further states thet his
studieé showed this symptom in 70% of the cases‘in his
series, and that in those cases not exhibiting‘it, the

‘onset might be indicated by only a general falling off




19.

in spirits and activityQ
Referred Pain, This symptom, as stated above is

due to pressure on the rami, as from %iépiacemenf of the
vertebra»or pressure'frOm an abs;ess nasg, ft may be.
intercostal, abdominal, or even femoral (9), in which
cereful, detziled examination of the spine is indicated.
‘This is not such a commonly obserfed feature; though, asc
the pain described above, :Glissan reports it, (14) in
onlnginﬁ'the 88'cases, even in associafion with the
other symptoms, as local pain, rigidity, deformify‘etc.
Muscular Rigidity, and tension of the spinal'mﬁsches.
Thié is perhaps first noted in the patient's'inability,
or'rather a réstriction in his ability, to mpvé'the head
£26);"as7when the cervical regidn is cffected. The ré- |
striction is greater in forwurd and backWafd'bending,
but can be noted in fgtation and 1§tera1 bending. It
does not ofteh‘aypear, alone, as a symptom, but is a
more or less constant finding in conjunction with others.
On the other hadn; sccording to Downes (9), the percep-
- tion of this fihding may not be noted uhtil physical ex-
amination is done, For & tﬁorough examination the pztient
~ should be stripped, snd the procedure aimed at the dis-
~covery of this important finding. Because of the normal~

| ly small amount of movement and synovial membrane, between
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individual verebrae,Athe ioss of normal movement &nd p&in
on paszive motion ismore obscure than in other, more free-
ly movable joints ctffrcted by tuberculosié; In the cerv-
ical spine, muscular rigidity should be made apfarent

: through all movements eXcept perhaps rotation, In the
thoracic, or dorsal, it is seen best- on rotation cnd
lateral bending, and¥m the lumbar 4t is bestidemanstrated
on dorsal exteusion, as by laying the patient upon his

. face and hyperextenting the spine; it should also be made
apparent by his stooping, with the knees held straight,
by bending the whole frunk laterally. in both directions,
+nd in rot:tory motion, by holding the pelvis still

znd having the.patient twist to look behind him over

hoth shoulders, Psoas spéam is demonstrated by flexion

v of the’thigh, but when not so perceptible, may Dbe
demonstrated by limitstion in bility to hypereitend, /
. the thigh, or even with‘having assistance in this move- |
ment. Bending the spine is painful (26), or even im-
possible, and in getting,hp from- lying position,.the
patient supports the weijnt of the trunk on the knees,
witﬁ the hands and'arms, and in sitting he will use the
arms to support himself and so toke the weight of the
ﬁead and shoulders off the affected arezs in the back,

In this muscular rigidity, also, we see the attempt on

the part of the patient to keep .the diseased and inflamed



areés quiet, as moﬁion ceuses pain,

Spinal weakness--this finding cin usually de per-%g.
ceived along with the tests for muscle spasm or rigidity,.
and =a good meny of the signs previously mentioned in
connection with the latter, will at the same time dem-
onstrate this weskness. ZExamples of these are to be
fouﬁd~in: the support of thé trunk by hands and arms
when in the sitting posifion, lifting the weight by = -~
knees snd hands when asrising from the supine or prone
position, holding the chin in the hends, and 30 omn.

Deforﬁity (kyphosis). This is of course a late
sign andlit is desirable thét it not be necessary for
a positive disgnosis of the disease. The mechanism
of the two types, the backwardvcurvature, and the back-
ward angle or gibbosity, has‘beén, I think, satisfactor-
ily ekplained in thﬁs peper, in the section upon pcth;
ology snd morbid anztomy. Xever, or rorely does &
knuckle appezr with diseaée of the cervicul regfon, but
often the distinct shortening of the neck. is apparent
(26). In the dovsal region, the buckward curvature op
k¥nuckle most frecguently occurs, and is agt to be very
marked, due to the anatomical set up, cnd the pathology.
In the lumbar region, knuckling msy occur, but rarely is
i; so extensive, or marked, g it is in the dorsal reg-

jon., The lumbar spine may shorten -in the same vay a8




the cervical, giving the appearsnce »f = very short

trunk ond lornz legs.,

Abscess znd Paralrsis or paraplegila, Although
these findings might be considered, by some, with the
cliniczl feztures nd symptoms, they ere not reslly

‘. =

%;uptems,‘but complications, «nd in this psper will be
considered under thst head. (33).

Herpes zoster. Although little was seen in my
reading upon this as an early'manifestatibn of tuber-
culosis of the spine, an article by Rosenthall (25)
reportéd such a well defined case, and he states that
‘"from é review 6f the literature, theré seems to be a
definite associztion between herpes zoster &nd tuber-
culosis, proved clinically and pathologically." It is

{

probaﬁly the result of,implication 2T the posterior
root janglia in the inflamm.tory nrocesses second:ry to
he original %uberculous focus, since the particular
case he cites showed 10 mbntﬁs «Tter first ohservation
"of the zoster, in which the carious vertebrae corres-
ponded to the sane sfinal sepments involved in the
zoster. It seems that, although recent dermatological

and orthopaedic literature does not refer to.it, that

it iz 2 point of some significence.
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A§ may have been seen from the foregoing the -
diagnosis of Pﬁtt's disease,_at an early enough stage,
is not always an easy thing. Earlier,diagnosis than ;
‘is at present éommonL is to be siriven for, according
'to most authors. Hibbs and Risser say (19), "the -
diagnosis of tuberculosis of the spiné should be
possible very early by x-ray and phgsical examinaiion..
The hope of improving the results in the future depends
upon the education of the medical profession in the
‘; méthods{of early diagnosis and upon their urging im-
mediate attention.® Capener (6/ says, "The classical
picture of &« pPatient with a kyphos, muécle spasm, lime-
itation 6f‘movemeﬁt-in.all directipns, associated with
a history of backachelworse at night, chronic cough,
loss of appetite, wasting and perhaps the presence of a’t
; péoas abscess or paralysis, is terribly easy to diagnose;
it is terrible as indicating a late stage of the disease.
The diagnosis of Pott's disease must be made, if possible,
before destruction of 5one has occurred, and before the
formation of @bscesses., Spinal tuberculosis demands

»grgﬁ%

.....
¢

‘care in its early diagnosis, in the discovery of

i

thefﬁfimary focus and in its observation for develop-

‘mént of associated tuberculous lesions,"



History. Tﬁ; need for a very carefﬁl history is
‘quite apparent, znd hus already been said, is in some
cases ver difficult to obtain. Iﬁ the case of young
’children this lack of observation might, infrequently,
be attrib.ted to « discounting, on the part of the par-
ehts{ of the importance of complaints the child has
‘made, but is probubl& more often the result of the in-
sidiousness and obscprity‘of the dnsét, and the nec-
essity of some dramatic sighn to call attention to

the disorder. VISKer§ (3) says "The mejority of patients
are brought to the doctor on account of a 'lump in the
sﬁine' which the mother noticed only that day, the other
symptoms having bben absent or considered of only slight
importance,” Aﬁ§ther bearing this yrocedure has is

upon the determination of other tuberculous lesions,

and this the location of the primaru one, C§ncomitant
tuberculous lesions were found in 53% of a series stud-

ied by Doib and Badgley (8).

- Physical Exemination., The imyoftance of a thouroug h
"and complete physical éxmination,'with particular refer-
ence to the spine, has alréédy bben stressed, (sée uﬁder
~clinical features anq symptoms). and does not need
further discussion hére. It islof importance also,. in
"the discovéry'of other tuberculous lesions. ‘he phys-

iecal examinatidn and the history,~which go to make up
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the clinical picture, are of primary importance in mak-
ing a diagnosis of Pott's disease, That iss it may ante-
~date the skiégram findings, so the latter, as well as
5t#er laboratory findings, are to be taken as confirma-
tory findings, =nd in case they do not uphold the clin-
ical'picturé, the latter is still the diagnosis. (9)
"Often there is kyphosis, cold aﬁscess, or eveh para-
plegia to help with a diagnosis - but even the'kyphosis,
.aIOne, is ‘not pathognomonic." (9)
géray. The importanée of the x-ray in the diag-
nosis of Pottis disease is not to be slighted; although,
Jaéxwas jﬁst said, 4t canot always be considered as an
. azbsolutely irrefutable sign. Roth anteroposterior and
" lateral views should be fakén ~"the welléknown-liabil-
ity of the dorsolumbar junction to both trauma and tu-
berculosis should emphasize the need for,dareful latQ
eral studies, by x-ray, in this region.". (6)
It is impdrtant that (8) "the roentgenoclogist
know- the pathological findings in tuberculosis of the
spine and must be able to correlate these with the
corresponding roentgen signs."
Roentgenologically, three types of lesions cuan be

distﬁnguished - the central type, the intervertebral
articular tyﬁe, and the anterior type (8} TﬁE centrul

type causes collapse of fhé body of the vertebra in most

S




caseé, while in ihe intervertebral articular type, the
body form is preserved -umiil late in the disease. "The
narrowing of the disk is the earliest and most con-
stant sign in fuberculosis‘of»the spine.(c)"

“In the t¢ntervertebral articular. type (7) the aéarly
diagnosis is often difficult because of the lack of de-
- formity, and roenfgen exéminatidn hrre is probably the
chief form of early diagndsié.*Tﬁe early roentgen signs
are'narrowiﬁg of the interverfebral disks with erosion
of the articular surfaces, but with preservation of the
body form," o e o |

| Blood Picture., The blood picture in Pott's dis-
ease is not the picture of an acute infection, There is
oa low_tdtal white Qopnt with a relatgvely low poly-
morphonuclear count, The blood picture, like any okher
si ngle finding, is by no means pathognomonic, but can
be usgd ohly as confirmatory evidende. (26)

Tuberculin Tests, As in other tuberculous con-

ditions, a positive tuberculin trst id of no especial
~ value, (36), but repeatedly negative results of these
tesfs, Von Pirquet'br Manteaux, are of definite diag-
- nostic value in ruling out fuberculosis. A Slightly
different opinion from that of Yount, just given, is
that held by Déwnesv(Q) who says that a positive test

is of value in éhildeen; the younger the patient, the
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greater the value of a péaitive tegt; Tﬁi% stipulation,
we see, is becausé of thé probability of « positive
skin réactiqn,.in «dults, eveh young adults, resulting
fpom healed tubercles of no si-nificance, and which are
so very often seen.,

Kounf,(36) is not so hopeful of «n early diagndsis
when he says "On account of the insidious progress of
bone destruction, the lzpse of time alone is necessary
to establish;a positive diagnosis."

Differentizsl Diagnosis. Perh:ps the most comp-

rehensive, thdugh concise, differential diagnosis is
that Tiven by Downes (2) who says: "TEE list of con=
ditions in which = wrong diagnosis c:.n be made is long,
but in only a few of this number is if very common. A
list of the most co:mon follows,

1, Local injury - the reultént stiffness and tender-
ness persisting is perhaps the most;common.‘c§ﬁtinued
observation with heat and x-ray genérally shows the
condi%ion th be transient. This problem is incre:sed
by an element of hysteria,

2.~ Unusual prominence of the spinous processes of the
cervicothoraciec boundary. The diagn9sis dhourd'bé made
by the means of x-ray.

3.« OB8tecarthritis, in adults - the didtribution is usu-

ally far more extensive than th:t of tuberculosis. X-ray

*
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" revels characteristic ¢hanges. In children it is a¢comp-'
anied bu other characte’iéfic symptoms,

4, Scolios;s. This is 2 problen esp@cially when it is
agsociated With ¢ 'ngenital deformity of the vertebrae,
Though it is not characteristic of tubercu.osis, some

‘ dégfee of 1 .teral deformity m.y .occur, Careful éxamination
of the srinel moveménts, and x-ray should clarify ther
diagnosisi |

- 5, ChronicA%bdominal pzin is to be differentiated from
tuverculosis by the x~-ray, spinal movemnts, etc.

6. Tuberculosis of the hip joint - gives a psoas spasm
as in Pottls disease and abscess, but all otherbmovements
of the thigh =re diminished as well, which is not the c
‘case in Pott's. _

7. ¥umel's disease - here the differentation is diffi-
cult, especially if kyphosis is'piéﬁént;tIn Lummel's the
- symptoms follow a latent pefiod sfter injury ( as comp-
ression fractures ). The vertebrae ;re wedge-shaped, but
here the intervertebral disks are infact.

8, Calve's disease - (osteochondritis of the vertebrae)
occurs in children usually yogngér"than the range of .
‘Pott's disease, |

. 9. Scheuermann's:disease - { vertebral epiphysitis )
éaes nottoccur,until,puberty. Satisfactory skiagram is

’ necessary, and will show, in Scheuremenn's, a blurring

of the epiphyseal p;ate and intervertebral disks. The
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vetebrue are not wédge—shaped.

10. ‘Acute osteomyelitis is rare in'the spine, the symp-

toms are of course very acute, and very severe.

11. Typhoid and gonnorhoeal spine, iHere the history

shoud differ”ntiate; X-ray czn be used if necessary.

12, 8Syphilis. Here the x~-ray will show more new bone

production then in Pott;s disease, Tge results of anti—

luetic treatment will furhher assist,-as will the Was-

sormann reactions; A tuberculoﬁs spine may, however,

'occur‘in a luetic individual, and vice versa.

13, Malignancy. This is usually Secondary in the spine,

The history is usually suspicious, and x-ray is of value,

14, Hydatid disease, X;ray differentiated this from

Pott's disease very readily, particulsry so in children,
Of the above list of conditions ta be differenti-

a#ted from spinal tuberculoqis, the last five mentioned

are of only fare occurrence, and not the'common prob-

lems that are represented by those others,
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- TREATMENT

In regard to the treatment of Pott's diseasé, we
have two rather dlstanct schools of thought; (a) the con-
servative, advancing the principles of =plinting and [ix-~
ation of the spinal column, =nd thus assisting Hature's
procecses of rep ir; and’(b) the operative fixation of
the spinzl column, augmented by splinting, or ai least
immobilization, A% might be éxpected in such a case,
trhere are given, by differehfbauthors, and depending on
the degréenbf their particuliar enfhusiasm for their
ch01ce, a variety of indications for one OT another of
the methods. I have trled, in this case, to pick my ref—
erences in regard to the size of the series reported, |
and the length.of time over which observations have been
carried on.. It is quite conceivable thut here, as in any
other field where thought is so divided, each of the two
methods will have its very ardent supporters. Also there
will be certain individuuzls who are not s0 strqngly prej-
udiced, and who are able to see both the strong points
~and the weak, of each of the two mefhods.

In quotation of several of the authors I give: Rag-
olsky (22), inAsupport of the conservative treatment says
that true fusion of'the'verﬁebrae, "a process of heal~
- ing whereby two or ﬁore verfebral‘bodies become molten

EE R A oo
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_rdther Fhanathe fusion of the spinous processes and
laminae", cannot be obtained through operative fusion
of the column, but only through nutural procesées o
furthered by conservative treatmént.;Hé guotes N, Aizi~-
son's articie in Su-gery Gynecology «nd Obsjetrics for
July 1927, in which the author states that: "the greaté
est catastrophe of surgiceal tubefculosis is surgiecal
interference, both in adults and in children",

On the other hand Viciers (33) states that nspinal
fusion, by oper.tive methods, shouid'bé attempted in
all patients over twelve years of age.,"
| We see,.in these quotations, thé\wide diversity
of opinion.that:is prevalent among those who are treat-
ingéPﬂﬁt's diseanse in this country and in others. It is
neceésary, then, to consider both methods from all

'~ angles possible,

Consevative T“;eatment

"Thé whole object of treatment is to protect the
vertebral bodies from jar and superincumbent pressure
until a cure is established. Therefor the superimposed
weizht must be removed from the part affected, and the
spine so fixed as to secure rest and protection from
motion to.thebvertebrai bodies,

"With the normal tendency for the wéight of the
head, shoulders,'aﬁd thorax to benfl the spine forward

'1and“89 compress the vertebral bodies and intervertebral
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disks, no sétisfactory end ambulatory treatment, at
:ieaSt in thé .cute and subacute cases, hus been devised,
“which will secure a diminution in vhe activity of the
disease, and a'prevention of the increése in the kyph-
otic deformity." (26) |

-This description of the genersl conservative treat-
" ment, as outlined by Sevef (26}, is‘comprehensive and
wés ugsed for this paper as the ground work, to be aug-
méntéd by references to the workds of other authors.

The principles of the treaﬁment'are stated by Vicke
ers (33) as follows: (a) Elimination of superimposed
weight, through bed'rest and recumbency., (b) Immobiliz-
ation of‘the digéased‘part of the s.ine, by'siutable
splintihg. (d)‘Pfomotibn of hyperextension, iikewise
by siutcble splinting, and (d) Improﬁement of the pat-
ient's general comditiah, by good food,'open air; helio~
therapy etc, The legst princilple involbes the gebefal
- fundamentals, of course, of an individuaii.with any tuber-

culous focus, and which hardly needs to be discussed in

P

this paper. Tg§§e principles of Vickers' then correspond
rather élosely with those given by Sever's account of
the objects of,the’treafment. |
Severvgives four methods by which to give treat-
ment in rébumbency, which is the only wa¥ iﬁ which we

can prevent increase in extension of the disease, &nd,
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likewise, give the pztient comfort., (a) Bradford
fra-e, used in dorsal znd lumbar invo¥vement. (b} Head

fixation, for cervicazl involvement, (c) Plaster shell,

ugsed for the séme purpose as the Bradford frame,

(a) P;astér jacke¥, used during the subacute and ambu=- -
latory stéges, ang giving vetter fixation than can a
§téel brace,

a p:iient with Pott's dis-

vhe mefnia of mAdME

10 <

ease is very import,ntj he should never sit up, lie on
the side (which twists the spine), or bend forward. He
may, however, lie on his.face. The pfbcess of turn-

ing such patients in bed should be carefully watched;
the zrms «re extended_;bove the head or w«re held cdose
to the sides, and the patient rolled in one piece, as
one would a log. Léier, when he has become ambﬁlatory,

' the steel brace or jacket, or the head suspension and
fixation, relieves théAsuperincumbent weight upon thev
spine. The braée stfaightens the spinevbackward, by lev-
erage at the point of the disease, and is not a means of
~ direct support or relieving supefihcumbent'weight. Lying
flat on ¢ hard éurface relieves the spine of weight
bearing; this ié nof so in the case of & soft mattress
or a béd, and twisting or turning may injure the dis-
eased vertebrae. Therefor the patient is recumbent and»

secured to the flat frame, or Sradford frame, arched

-
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Whitman frame, or posterior plaster shell, molded to
the back;

The B%é@ford ffame ig a flat, rectangular frame of
gas pipe, the éize of the pipe varying witx fhe veight
ofthe patient. It should be from four to six inches longer
than the patient and its width should equal the width
betweén.tﬁe,anterior superior spines, &s if it is too
wide it does not serve well for‘fixation.rThe covering
is Of stout canvés or duck, the length of the frame and
wide enough to overlap at the sides and lazce up taught
behind, preventing‘wrinklihg and sagging. Unless the
petient is small énough to use diapers, the covering
is'in‘two parts, leaving avspaCe four inches wide, for
thé 5uttocks énd4permitting the use of & bed pan, ﬁith-
out displacing the spine or hips. Support csn be given
to the freme, in the case of tall heavy children, by’

a nmetal gross-piece at the level of the middle of the
thighs. Tée CO#efing.should be kept claean with a
smoothly folde, ch:ngeable sheet. In case there is a
kyphos, it is raised by pads, &t either side of the
spine, of folded pillow casés or felt, hyperegtending 4
the spine snd preventing bed-sores,. Thh p&tieht is
secured/té the frame by two crossed webbing straps'
over the shoulders, .under the armé, and buckled under
the frame, A towel folded to a narrow width is: passed

under_%he frame snd pinned around the hips, and another
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around the knees in the same manner., When there is a
psoaé contraction, demanding that the legs Ve raiséd,
piliows_and folded sheets may be used, but z wooden
Vinclined plane is better with a cord, pulley and weighy,
and adhesive plaster extension as in Mip disease; the
tracfion here is applied in the line of the flexion
defofmijy.

Briefly, the care of the patient on the frame is
as Tollows. Clothing consists of a gown, opening in the
‘back, or for the outdoors, a jacket similarly cut, plué
cap, nittens, and a blanket around the rest of the frame,
‘Usually the patients can feed themselves, and can drink
through & tube. A daily mofning bath is given, with the
patient redumbenf; and in the eveniﬁg an alcohol rub ot
powder, turhing the putient on the‘frame as was described
ezrlier - folling.himklike & log.

Similar to the Bradford frame is the Whitman, or
arched frame, differing only in that; it is slightly
narrower ( the width equsals the distance between the .
glenoid cavities or femoral arterieé ), end that it is
vbent under the deformity so that the ﬁafi@nt’lies bent
over a.dbuble inclined plezne, with the head and feet
low, Feit pads, sewed to the cover, protect the kyphos.
A clean sheet_is»used for a cover, The{framé is bent

only slightly &t first, and gradually raised each day



until sufficient. The berdd should be opposite the point
of deformity.

‘The plaster bed is a posterior shell with aﬁ ant-
erioe 1lid, made of ordibary five inch plester bandages,
The patient is placed face down, in a hammock, with the

rmS~at'rigHt angles ﬁo the body, and dressed in a siock-
inet shirt £pom the top of the head to below the knees.
The apex of the deformlty, and an area around the buttocks
are marked, to be cut out later, The head spine andl leggs
are Meld in the same strtight\line, and’the first band-
" age applied in continuous turns from the knees to the ax-
ae, Half turns of bandage are then made, well.out over
each'éhbulder, and including each side of the head and
neck, Successive halfl ﬁurns zre then pppliéd to the back
and thighs to the midaxillary line on each side, and the
last plaster makes continuous turns és did the first.
‘The shell should not be over one half inch thick, and the
neck, which is apt t§ be the weakest point, receives
particular attentlon. Remove the shell by making a long=~
itudinal cut on the ventrsal surface, and spreading the
éides well apart. It is immédiately trimmed, thé opening
for the bed pan cut, lined with felt, and covered with
stockinet. Thg auterior shell is made in the same way
but with the patient on ais back. The plaster is care~

fully molded, especially =bout the chin, and between




37

the legs to insure an accurate fit.,Straé'on this ant-
erior half before turning the child sut of the posterior
shell, as for ﬁursing Care; then turn him on his fxuce,
lying on this anterior shell, or 1lid,

Traction to the nead is usefu} in cervical, high
dorsal, and lﬁmbar TPott's Qispase; (a) during pzraplegia,
(v) ;eléeving referred neuralgic peins in cervieal dis-
eése} and (d) in'oyercoming muscle spasm, It ic applied
by the use of a simple webbing strap and buEkle,’covere a
with soft flannelette, around the forehead and occiput;
&, strap, at right angles to th: first, zoes from =bove -
each ear to a spreader a little wider than the bipar-
jetal diameter. There is.& cord from the center of the
spreader;’ofer a pulley at the head of the bed, four in
inches above the mattress; with a weight of three pounds
or less for a child; éounter pull is obtained by: |
(2) raising the head b} the bed, or (b) downward pull
froﬁ a waistband of adhesive plaster .extension, |

The ThOmaé collar is also widely employed in cerv-
ical caried, with excellent results, It is useless in
cervicodorsal or high dorsél disease, ﬁnless used in
conjun¢tion with a brace or jacket, It-is.a collar of
soft leather in a tubular form, and stuffed with sawdust;
;making a thick collar for the neck: and fastening at

the back with straps and buckles. Similar supports
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which are very good are of celluloid or leather stiffened
with celluioid, modelled upon &« cast of the chin, occi-
put, shoulders, end neck, For true fixation they should
extend cs low as the xiphoid process,

Tﬁ% ploster jacket, as was stated, for the subacute
and ambulatory stages, is applied either with the putient
held in the eréct poéition by head traction, or with the
pafient lying on the back or face, whichever posture
gives the best bodily position, aud levefage on the dis-
eased area., An ﬁﬁ@??%ﬁiit is put upon the patient, the
bony prominences covered with thin felt, «nd the kyphos
protected with felt which ig split in the middle and
passed on eithér gide of the spinous processes, A pad pf
ffoldéd shect wadding is placed, oufside the shirt, over
_the abdomen, to be removed as soon as the plaster is dry.
This pre#enfs too great compreésion upon the abdomen -,

In older children, especially girls, the chest and.
breasts are similarly padded. The plaster is applied so
the jacket fits snugly aboﬁt all bony prominenées, and
_hblds the bamk in moderate hyperextension. ihe jacket
is trimmed when dry to allow a cdmfortable sitting po-
sition, and under the arms if necegsary, for if it is
too high there, a "crutch paralysis" is apt to be the
result, | |

The Calot Jacket is & modification, incorporating

- support to the chin and occiput, .and having & window
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over the kyphos. It is useiul where the disease 1s a-
bove the eishth dorsal vertebra, "Ve need support for ¢
| thé heaa in 211 cases where the upper six dorsal, or the .
cervical véptebrae are involved. .-
The geﬁeral cansiderations, in thés conservative
form of treatment, as given by Sever; were these

The inefficiency of stpport is indicated by pain,
"weakﬁess, loss of the use of the legs, =nd increased re-
flexes. Recumber-cy in a plﬁéter shell is thus indicate@.._
A child in a plaster jacket.sﬁould be very carefully¢xa
| watched, and frequently 1noppcted |

Take care that patients when first out of bed
"do-not overdo and thyus excessgively tire themselves,
Gradualy they wc;rk into being ambuiatd)ry. At firsig they
should always be down during the middle of the day. |
| | Although the longer jackets can be worn without
changing the better ia the cigatrization‘in the spine,
‘the Object.of treatment, they are liable to be broken,
soiled, and even infésfed with vermin, ?nr%these;reaaé
ons a careful watch should be kept, and jackets:changed
when necessary,

A jacket is usually good for fromfifteen to sixteen
monfhs. The whole course of this conservative treatment
MRy be from four to five years, ﬂemovable Jjackets and °
" braces a“e moTe cleanly but less efficlent, in that they

require such constant adjustment .and such great care and
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attehtion7on the part of thise who help in putting them

"‘waon. These braces should also be seen by the surgeon

once-a month for checking of any possible errors which
might:devélbp in the accuracy of the fit.

Rogolsky'says abouf conservative treatment (22),
";he‘ideal end result or cure in the tréatmént of spinal
tuberoilosisgiis reachéd when the-e is a ﬁefinite bony
fusioﬂ of the affected vértebral bodies. In order to at-
tain this goal prolonged, uninterrupted recumbency is
imperative", | |

X. Aliisonstates;that "them:.tter of resumption of
f?nbtiqn is decided by the roentgenologist; Xhen the
x—fay,plate.shOWS sufficient bloc about the diseased
 vdrtebrae, then it is decided that the patient may
be up =nd about. "

Glissan (14) gives as his chéice of treatment, after
operativé fusion, "A series of Wellffitfed plaster jack-
ets, It must be remembered that while the wearing of &
jacket protecfé_zginst angﬁlation, if does nut prevent
the cfushing fffect of the suprajacent portion of the
trunk. upon tﬁé iiseased vertebrae, For this reason
a person Wearing a Jjacket should spendras muchbof his
time =s possible upon his back;“ He also says that no
dacket is efficient, duflng the active stages ofvthe

disease, unless it extends fpom the lowest possible

-
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point about the pelvis, to the neck, termin:ting in
‘a2 well fitting collzar,

Qperative Treatment.

The operative treatment, pérformed throught arth-
rodesingvoperations ofvthe spine, has two main divisidns.
One technique wes developed by ¥,1H. Albee, and one by
R.A. Hibbs;,theboperationsvbear‘the?némes of their re-~
spective‘originbtors.‘Stéindler says (2;):that "the op-
erations'uPOn thekspine‘in Pottls diseszse are not oper- .
ations for tuberc losis in the'strictest sense - of the
word,'thdy are QperatiOns to establish immobilizstion,”
And immﬁbilization, as we know, 1s one of the funda-
'mentals in‘the principles of treating fott's disease;

Sfeindleﬁ says also, that in his indications for
>the’3peratiVe treatment, there-are certain disadvant-
ages of the consérvative.} its uncertainty, rrolongation
of the period of'treatment, and the enforced recumb-
ency, and in which the economi¢ element must be considereds.

Contraindications, as given by Steindler (23) in-
clﬁde; (a) The gendral condition of the patieﬁt S0 ﬁre-
_cariqus that he is not équal to the hazard of the anes-
thetic and operation. (b) Cages with sinuses within the
orcrative field., (c) Cases with severe paraly:zis of
long standing, and bed sores. (d)vChildren under three

or four years of age. (e) Occasionally, in adults, the

e




presence of extreme deformity or of mﬁltiple lesions
© of the spine, dnle-s they are in close contact with
o;ebanother. . |

‘Albee (3) differs, as to the contraindica tlons,
from Steindler. (a) He says that p:-raplegia does not
ontraindicate oper;tion, nor does the presence of a
l~psoas abscess.‘(b) As to the genex al condition of the
patient, hié only contrazindication is hyperpyrexia
»due‘to Sécondary infections with pyogenic.ofganisms.'
?(c) With regwrd to‘the patieni's azge, Albee says ﬂtake
advantage of ‘he speed and safety afforded by dperation
in aldlng toward ankv1031s". He may, in éome cases, usef
the conuerVatlve treatment later, Just as though the
operation had not been done, (d) With regard to the mult-
iple tuberculous foci, this authof recordsvvery favor-
‘able résultS'from operation done in fhe face this con-
\Vdition. Albee reported, in this particular series, two
‘ hundred eighty five cases,iin which‘Qé%,were observed
for periods geater than one yeay 63% from-one to five
years, and 31% from five to as much as nlneteen years,
" In making comment h- romarks upon thb extreme variance
in virulence and response to treatment, anong-cases of
Pott's disease, and the difficulty in foretellﬁng'the
nature of this response, whether conservative meﬁupds\

will or will not be effective. "Since one cannot fore-




tell, there is only -ne =ttitude to adopt toward a éivv
‘en Caée, and that is to cdénsider that it may be unfav-
. orabLe{and to operate invevery case, To be sure, a certain
nuﬁbér,of-caées-respond to any treaiment; it is this
small pefcentage whiéh hes encouraged some surgeons to
uée-conservative me@hdds and to prolong them, even in
‘the face of‘clear evidence that the case‘demands red-
ical treatment," | - » : : ‘
‘Albee Igcggégue.(S) In acute cases ﬁrepare the pat-
iént with a marked kyphosis for the operstion, by recum-
bency oﬁ a Bradford'frame‘for a time, to at leasf parti-
ally‘correct the deformity. Teéfe afe two differént tech-
néques used-by_Albee, with the exposure ' nd preparation
of the spinsl gutter the same in bofh. "The»spinous
pfocesses;afethe affected vertebrae, and of two above.
’ahd two 3elow in the dorsal region (only one above and
one below‘in the lumbar), are split, in situ, in halves
longitudinally, almost down to the neural arches "AA |
special broad thin osteotome is used hefé because a
saw id too difficult to guide, Fracture only one side
of, ezach gair of the spinous procesé halves, or else
continuity. of therblood supply through the gr;ft into
the vertebral body is inﬁerfered with, immobilization‘
of that vertebra, immediately, is not efféctéd, and -

and there is the risk that because of low osteogenic
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power, réunion of the spine may not occur and thus the
vescular and mechan’'cal support is lost, The gutter
for the graft fhen is bounded »y a row of fractured
half spines on one side end uhfractured on the other,

‘ The first technique now consisté of a single gréft
Vfrdm’the tihisa, long‘Pnoughkto co¥er the entire length
of the gutter, including th t in the intsct vertrbrae,
The dizmeter of th~ graft éhould.be one fifth that of
thé tibia,

This single graft is shaped only a little by cut-
ting the uPpEr,ﬁnd lower poftions at an angle to the axis
of the midportion, whidh crossaé the crest and gives a
graft with some curve; but the tibia is not wide enough
ti give = singlé graft siutable fof more than a moderate

' kyphoéis. If undértaken earlyvenéugh,the deformity
should not be too grat fd; the,xingle‘gnﬁft. H

The graft is flexible since it is cut first with
a twin séw, about one helf inch apcrt, then intermed-
-iate cuts, nof quite so long as the first two are made
with a single say This leaves a brédge of ﬂdinterrupted
bone at either end, and after the transverse cuts are n
made the graft is 1iftéd out in one piece, extending
into the marr$w of the tibia. The graft is then bent
into the guttér anfl held with interrupted suturesbof

kéngafoo tendon as thevmolding progresses, the first
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point offﬁttadhment being with one end of the graft in
the morbbunfavotrable end of the gutter, where it has
been fastened with kangaroo tendon passing through the
spiit'éuprasﬁihous ligament; it should be as closely
approximatédras,poésible to the two halvés of the spinous
process, which hes been stripped‘of the periosteum to
receive it,.The extreme end of the graft is held with a
trans#ersé locking graft of bone, as was the first, and
which pr*vents the end of the graft from springing out
of the guttér;posteriorly. This cross ~raft is suitable
in the seéond thechnique, as Well\as in this one, being
& typé éf anchorage which is more secure as cénvaleécence:
prbgresses, for the cross gfaft, of sutogenous origin,
unite: with the SPinous processes and the main graft,
The second techniqﬁe, or "bundle of reeds" zraft
is used where the kyphosis is too extenéive for the
-tibia to supply a long enouch graft. TheAintprmediate
‘cuts in the graft are earried its fdall length, making
éeparate strips. this "bundle of recds" is then placed
in the.gutter and fixed -t its midpoint ﬁith'kangarbo
tendon; the individual grafis cre then telescoped Qﬁt
to cover the entire ;raft bed, Even in adults; if ac-
curatel: cut, these’strips berd reacily without break-

ing.. Since practically the whole length of the tibia
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is avdiluble as a source of bone graft,'this method is
resorted to only in extr-me cases.

The postoperarive treatment used by Albee is: (a)
‘Children under ten - recumbency for & minimum of five

~ to sik‘weeks, accordaing to the progress, and then a
Taylor's brace fof from five to six moﬁths, as,indicated.
(b) In adultsr- first use a-strong straight or shaped
graft, then recumbéncy on a fracture mattress for from
six to eight weeks; throughout the whole course, maintainr
a'regime>sﬁitable in evef?'particulér toa tuberculous |
patient. | '

Common errorS’in technique, as Albee gives them,

are; (a) The graft is applied to the wrongrvértebrae,
being too high or too low. (b) The graft is not long
enough to include the requisite number of healthy vert-
ebrae. (c) The zraft is not strong enough to resist
fracture and supply immobilization,

He gives,'as the result of the study of this series:
 Excellent réSuits in 90% of the cases. Inbeight perceént,
‘the results were "fair", that is, they experienced mod-

erzte pain at times, or weré unable to do more than ’
light work, or to exercise without restriction. Tﬁishwas
not the case in those reported as "excellent", Seventieen
cages out of this series died, three of them during.

convslescence,
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Hibbs' Technigue. The technique devised by Hibbs

~is somewhat different from that.bf Albee, in that it is
an osteoplastic operatiqn, by which the intervertebral
articulations are obliterated, and bone Bridges pro-
duced, forming in the end a solid fusion between the
neurgl arches and spinous processes of the adjacent vert-
ebeze, Seconuary operationsvwill show solidity and firm-
ness of these bridges which eventually form a solid plate
on the posterior aspect of the spinal’column, ifthe op-

erztion is dore corree¢tly; the spinous processes, laminae

and'arficulae are allﬂy~é§d into a solid p%ate of bone,
The techniyue starts with arniincision through the
$kin and subcutaneous tissue from above downward, exposing
the tlps 2f the splnous proce;ges that are to be fused, (28)
He perlosteum over the ulps of these processes is flrst
lspllt’longluudlnally and stripped to each side with a.
periosteal elevator or forceps, Thus is located the plane
in whichrthe stripping is to proceed, The entire dissect-
ion of the posterior aSuect'of the spinai column must b €
carrled out s4bperiosteally. Further split the perlost—
eum and. inte - spinous ligaments, and push then forward
from each srinous process. Gauze packs preveni dozing.
Frrom one vertebra to the next, always strictly in the
vsubperiosteal plane, carry on the dissection, gradually

leying bare the spinous processes, the posterior surfaces
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surfaces of the laminae, «nd finally the trensverse proc-
esées. Peinstaking procedure in this didsection, keeping
to the Subperiosteal plane, is absolutely essential, Re-
move the lig.menium subflavum from the hargins of the
laminae and articulations of the latéral prodesses. Event-
uzlly , the operztor has before him, the periostenmvlaid
back, ©s8 &n unintefripted sheath, and the whole pbé;erior
‘ampect of the spinal column bare.HBIeedihgnis thus betfter
controlled, and a dry field is essdntial.

The intervrertebral articulations are now deétroyed,
énd‘good'exposure here is impmrtant, by curetting out
 the entire cartileage covering,‘of,one vertebra after an=.
.other. ﬂowvthe bony bfidges are to be made; from the
- neural arches réise, with a suitable gouge, small boné
| flaps, séherent at their(bases, in number two from each
llaminag'one flap is turned upward and one downward, to
- make contact ﬁith adjacent laminee, makiﬁg a double con-
tact befween them, ﬁext the spinous processes are broken
»down with a specialy constructed bone forceps, each proé-
‘ess being nipyped halfway through ét its base and broken
down, so that ts tip comes in contact with the bare bone
of the vertebra below., The spinous process of- the last
vertebra below is turned up to make contact with the one
_abbve. With this the plastiéework ;s ended and the entire

periosteal sheath is again brought together in the mid-




liné, and sutured with interrupted cat gut sutures. <‘he
subcutzneous structures and the skin are close. above ift,

»If is especially important iﬁ this operation to work
vin a dry fi<1ld, and with as little injury to the muscles
&S possible, so th.t careful hemostasis is possible.

Thiz can be =ccomplished only bj progressing carefully
in the proper blane, normslly 5eneath the periosteun.
fhe careful dissection occupies the largest part of the
operation, and is by far the most-difficult.

{he after treatment used by théé aufhér‘is the Dbi-
valved’plaster bed or shell, wﬁich Bas'already_beén de=-
scribed.'ltvis prepared a few déYs Befor? fhe operation,
the patient using it from the time of breparation on,
aﬁd inmediately‘upOn the c;nclusion'ofqthe operation, he
is feﬁlaced in it. Aisolﬁte recumbency follows the oper-
~ation for a period'of pight wéeks,‘then he is allowéﬂ}
up, in élbody cast. After six months he m.y walk freely;
and is supplied with & back brace giving flull freedom
of iocomotion. The bruce should be worn for a period
bf»not-less‘than one, and preferrably two years, when
ne should be resdy for freedom from any apparatus,

Steindler says (28) about the arthrodesing oper-
atibns in feneral;f"Both methods occupy considerable}time
_if carefully performed, There is Some'surgical‘risk~then,

aprobably greater in the Hibbs operation since it is
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the most difficult to perform. The patient's condition

must be good before the operation and carefully super-

.

" vised during and after it; we must be in constant read-

ineés to combat shock. Asaline infusion during, or im-
mediately after the operation is good, Both methods are.
surgically and mechanica1ly cogredt, producing exffeme
s0lid union when properly pfrformed. In placing the
ihlay it is importaht thet the cancellous‘ﬁoﬁe of the
graft and the spinous prdcesses~are épposed, anu that
the pe ‘iosteunm is. to the autside. In/cése of fraature
grafts cen throw out théir own-callus; absorption can <
'fake place, however, followed by pseudarthrosis, in
eithér process.This is due not only fo excessive motion,
but also to strafn,‘which favors absorp:ion, and which
is too_sﬁbtle to be controlled by external fixation..
“In either method there is tension strain upon the graft,
and aftempt at forward motion of the bodies. In the
Hibbs mefhod this strain is lessibecausevthe fusion is
nearer the center of motion; The mechanical conditions
then might be called better in the Hibbs operation,

"Ihe advantages of operative treatment are not ih_
"a direct curative effect, but in the effect oﬁ-the

course of the disease, meking it move more freely of

- complicgtions."
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"In 80% of =1l cases (Steindler's series) ankylosis

or fusion wes found to be éomplete. Wiiﬁ jgpggg§§§éj‘§i
teghnique this percentage should definitely incréase; 4
therefor the ﬁrimary object of the operation, hamely,
the internal fixation, is definitely and satisfactorily
obteindéd, There is cbnaiderable'shorteaing of the time
.-of immobilization, as well as & probable favorable in-
fluence on the course of't;r\disease; indirectly there
is favorable influence in the prevention of comilications,
Thé late mortalit“; as established to date, is stiil
‘lOW”r_than the average late morta.ity in Fott's disease
in all ages, and under all conditions, when treated
by conserv. tive methods." (28)

Gratz (15) has given & siight modification of
fhé Albee technique, which he used in an extreme case,
with a kyphosis oﬂ‘forty five degreces, a psdas abscess
which had diséharged for six months, and inVOlvement‘of
the sixth to twelfth dorsal vertebrae., Four grafts were
cut from the tibia, sufficiektly thin to permit adjustf
_meﬁt to the marked kyphosis. They v.ere placed~at‘right
angledsto the direction of the split spinous processes,
with the peribsteal and medullary sides being’alterf
nated, and Were‘firmly fustened with kangaroo tendon,
' :he trapezius muséleé were lapped oveijone another to

prevent the tendéncy toward the straining of the grafts;

.
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the grafts were also placed one beneath the other; from
above dovnward, thus giving the maximum thipknes¢ over
the point of greatest kyphosis, and securing a leverage
action tending to give firm immobilization of the dis-
eésed area. +‘he auther recorded very satisfactofy results

znd czlls this the "matiflex graft tedhnique".
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COMPLICATINIS AYD THRIR TRBATITIT

The complications of Pott'&Zdisease which are most
ffequently seen anfl mo-t serious, and therefor the mosi
impoftant, are: (2) Zibbus, or hump. (b) Cobd zbscess.
(¢) Peralysis or paraplegia. Although in most cases the
treatmeﬁt of these things is embodied in the general
treatment of Fott's disesae, whatever the method used,

a brief summarization here Eill,not be amiss.

Gibbus, or hump. “Thié ¢ymplication, if recent,
mey be corrected, If it is élé;‘and characterized by bany
or firm fibrous fixation, forcible reduction of the de~
formity is dangerous, and should not be attempted,"(5)
Whén'there is a recent angular drfprmity, an apcufafely
appliec Calot jacket is often of benefit, This jacket
- hzs been desdribed earlier in this paper,vas well as
its disadvanﬁages, wvhich must be carefully watched, The
pads over the himp afe renewed every threerr four weeks,
and this treatment maintained as long as is nece#sary.(5)
.Tﬁe arched, or Whitman {rame, in ﬁhe treatment of Pott's
disease, beneficialuin restricting-kypﬁosisiand part- |
ially, =t Least, reducing it,

Abscess, This is by far the most serious complica-
tion of Pott's diseace (25). £ limited collection of

pus is present‘at some_tine during the course of the



54.

disease in nearly zll cascw®, .. will be confirmed by
eray findings, but unless it reaches a sizme to meke it
appear as a tumor mass, to observation or palpation, its
presence is often not known. The fluid in these abscesses
is usually sterile, and before establishing connection
with fhe outside, secondary infection is rare. If the ab-
scess appears early and grows rapidly, it usually in-
dicsted a deStrﬁctive, and repidly advanéing disease
processy the slowly enlarging or guiescent &abscess has
',1ittlé significénce.~Thesé abscgéses ma.y remain fairly
well localized, and eventusily, if the disease proceés
heals, become absorbed, but in mdst cases‘they grow and
épread, and make their way, by exten-ion down the spine
or toward the body surface. Thus is a sinus formed, or
;‘eVen e Tistulous tract Whenbthe bocy Surfdce is reached,

| The location in which thesé abscesses point is, of
gourse, dependent upon their point of origination. “hen
in the upper cefvical region (5) they are most apt to
poiht &8 a fetropharyﬁgeal absceasé on the posterior
pharyngeal wallj; in case that- it ruptures here, suffoca-
tion is apt to De the pesult., In the 10w¢r cervical spine
they may po¥nt in the posterior triangle of the&ﬁébk, o
the axilla, postrrior mediastinum, or even wxiend behind
the tzachea and esophagus into the pleurzl cavity. If

they. originate in the thoracic region, the abscesses
. . f.\
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usually burrow along the intercostal vessels, pointing

under the skin in the rsgion of the midamilleary linec;

less frequently they péss through the crura of the di-

b -

aphregm into the psoas sheath and form psoas wbscesses,

[}

,ABscesses of the lumbar region maey travel :long the psoas
sheath pointing in theinguinal region, or on the thigh,

' or;‘more directly, may go through the sheath of-the
qaadrétus lumborum forming a lumbar abscess between the
twelfth rib and the crest of the ilium, in Petit's tri-
‘anglé; likewise the iliac, vr even giuteal abscesses

may be forme, and in ¢ few éasgs,vperineal location of
the com;lication had been teported .

Careful fixation, by conservative treasment, or
vetter still by operctive mecns followed by conservativ e
methods, is often suffiqient & s treatment; the abscess
being ébsorbed as the healing process in the spinal‘colp
umn goes on, The guestion of opening them offers a point
of contrbversy, &8 some fear the formation of a fistu-
lous tract very difficulf, or impossible, to heal.‘If
these abséesse; are opened, they should ve tightly sealed
up, irmediately gfter drainage, In cése of secondary or
mixed infection, free drainage, sterilization, and incisionv
of the, infeested éinuses, or open treatment with actino-
fherapy is résorted to (5). If the abscesses are very

large, they may be'opehed, and iodine, iodofor™ or




calot?s flaid may be injected. (33)
- Paralysis, or Pott'% paraplegia. This is caused by
the tur:erculous process breqkihg tnrough the posterior
. ligement, entering the epidurzl space, and pushing upon
the cord, giving puresis of theA?arts below the lesiom (35),
Usually the caliber of the spinzl canal is not lessened
althoﬁgh-the weight and forward inclination of the spine
forces the soft tissues back ag.inst the cord, producing
- the pfessure, ﬁarely, afragmenr of necrotid bone may
'géﬁgg the pressure , Parslysis is more often associated
with moderate kyphosis than with extreme deformity. itb
is most frequently in lesions abové the eighth dofsal
| vertebra, thevupper and middle dorsal re.ions showing t
the greatest occurrence, as is the case of the «bscesses,
Usually the paralysis iS'a late symptom, appearing after
the deformity, but occasionall& even after the §pparent
quré. Earxy symptoms are usually weakness, awkwardnéss
~and a stumbling gait, The reflexes are exaggerated. Usu-
ally the degree of p-ralysis is the same on both sides,
A pséﬁllar spastlc rlgldlty appears on moveing the patient
or stimulating the ref;exes, Persistent contractions in-
‘dicate, usually, permanent damage to the dord. Sensation
is usually not affected. Usually the control of the blad-

der is lost, although in occasionzl cascs it may be re-

tained; the cuntrol of the sphingter eni is not affected.




The extent of the paralysis, of course, depends upon the
gitustion of the disease, and the location of the pres-
gure updn the cord,

Trectment of this parclysis is included in that of
the tuberculosis proyper, but ‘n case of its appearance
even greater care is necessary to zssure spinal fixation.'
Mconipulation or massage of the legs, since it stimu-

latg@”jge reflexes, is contraindicated, Laminectomy was
U = .

at one time‘used but isynqwrin disfavor, since the di-
rdéct death rate is large, andl Tecovefy, although it may
bé‘SIOW, is usually the rule without‘opezgtion. ine first
-indication 6f improsement is lesscning of the muscular
spasm,‘followed by progressive recovery; at this time,
.massage is beneficial, raﬁher than detrimental, (35)

| 'ngal paralysis may'resﬁlt from the involvement of
the nerve roots near their exit from the spine. Actual
pdmpression'is-not usual since the nerves cre embedded
in fat and occupy only about a third of the space of
the fdfamina. it ma:- occur independently of cord in-
vdlvamenf, +nd the symptoms are those of a neuritis of

the affrcted nerves, (35).
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PROGNOSIS

¥The prognosis of Pott's disease is usually gobd
except vwhen there is pressure on the cord, septic sinuses,
bed sores, cystitis, or exre:sive tuberculous disease in
other orgens*, Perforation of the dura by wn abscess id
fplloﬁed by a rapidly fatal meningitis. With disease of
the atlas and'éxis,‘sudden death may result from com-
‘pression of the cord, (5)

:Seveﬁ (27) -ays: "abscesses increasing in size rep-
ré:esent increasing vertebral destruction, the shadow,
on xfray examination, fepresehting bone detritus, plus
local inflammatdry reaétion.",

| The above author f.rther states that "caléificafion
in an abscess generally is 2 sign of the quiescence of
the disease¢ and probably of Healing. & decrease in the
- size, or earlyr absofption of an abscéss is likewise a
favorable sign."
| The roentgehogram is of graet value, we find, in
making our prognosis in a'case-ofAPott's disease, dut we
vfﬁust remember-that'a study of = Single picture, while of
‘dnterest from a diégnostic standpoint, is of much less
value than a series, oftpiates on the same patient, from
. the prognostic standpoint, for thus can‘be.kept a con-

atant check on the prqgréssive»favorableness-or unfay-
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orableness, of the changes in the spine thus exhibited,

Ghormley and Bradley (1l1) make the following Eomﬁnts}

ments with regard to prognosis, "(a) That calcification

in & lesion doed not necessarily mean Saﬁisfactory heal-

ing.“'Here they refer to the diseaéedda:ea'proper,.not

the complivating cbscesses referred to by 8¢veho is quoted

~just above. “(b)_The clearing or reestsblishment of bony

dedsil is a much better indisation of healing. (c) Bony

fusion or bony block is a favorable sign, {d)lPecrease

- in the size of an abscess 1is @ favorable sign, while

increase is a decidedly unfavorgble one. Here they
further confirm Sever's statement in theis regard. (e)

Parave -~tebral abscesses accompanying dorsal Pott's disease
- .

are dangerous in that they cause a widef destruction

than the original lesiom. A mechenical pulsating force

must play a part in théir production.®

Briefly, in'the ébove, we have the main modern
ideas as to the prognosis in Pott's disease._Of course
further conside:ations are to he made, as the general
condition of a tunerculous patient, and the prognosis
of the disease in general, the favorableness or other-
wise of the environmenf, and other generzlities which

hardly need he discussed here,



SUMMARY

1. The knowledge off Pott's disease is not new to

" medicazl science, as it derived this'name from an accurate
description of some of its manifestations, written by
S5ir Percival Pott, of London, in 1779. Consideration pf
it.antedates'this, however, as.is seen from wkitings of
&s far back as the time of €alen and Hippocrates, where
they refer to such a condition,

‘2. The pathology is = chronic destructive osteitis,
in which the bodiés of the vertebrae, or:the weight sup-
pdrting portidn of the‘spinal column; are attacked, after
haeving been robbed in some manner or another, of at
least part of the. powers of resistance to such attack,
The process leads to the formation of’a knuckle, or kyph-
osis on the spine, at fhe site of the disease, through
the collapse of these.vertegral bodies in their ant-
erior portions, The direct exciting cause is the tub-
ercle badillus, transmittéd by the ¥Blood siream, from
an original 6r primary focus somewhere elde in the body,

B 3. The clinical‘features‘and symptoms form a very
characteristiclpiéfure in the later étages,ybut are
a3yt to be much more obscure iﬁr the early staées, and
in very young childreh;_since thé hisfory is apt to
be vague,‘great care should be taken in obtaining an

‘agcourate one,
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5, The diagnosis is not mude, in = great many cases,
as early as. is desirable, due to the vague symptoms as
stated, and the difficulty in obtaiﬁing aﬁ accurate
history.‘x-ray plays & rahhér important part in the‘diag-
nosis of the condition, while other laborafory methods
are not so significant in thétr results. The difficulty
in diagnésis is responsible for & greaf dezl of.dealy
in inStituting the'proper treatment.

6. There are two schools of thought in regard to
the treatment. (é) That which advocated:only conservative
methods for the production of fixation aﬁd immobilization
(the primary goals in both methods), and permitting a
naturéi bony or fibrous fusion of the &iseased vertebrae,
(b) That which advocates the use of arthrodesing oper-
’ étions on the spine, augmented by the conservative meth-
ods used as postoperative treatment. It is maintained
that.immobilizatidn, énd subsequent ankylosis of -the
,diseased spine is thus brought about more quickly and .
‘more ﬁfficieﬁtly. |
7 Ugﬁglééépiigatiénsthhat are common are few-in
.numbér - mainly: (a) gibbus, ot deformity; (b») abscess
formation; and (c) paresis or paraplegia,uThe-treatment
for all of-these is embodied in the treatment of the
Primary diéease, the aforementioned principles of fix~

ation, carefully done, and immobilization,




8, The prognosis id, speaiing generally, good.
It is the presence of such things as pressure upou the
gspinsl cord, w;th injury to that structure, septic sinuses,
Vbed sores, cvgtitis, or extensive tuberculous lesiong
in other patts of the body,Athat causes the sutlook |

to become less encouraging.

.
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