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PRITACT TO THE SICOND 1 DITION

AT the present time tubercnloais in all its forma mas be patl to 1+ at the
ero~ road It is only duting the pat few veare that eheme therapentie
agents effective again t the titherele bacillne hiave become asatdable and ne
doubt we are on the threshold of still preater di coveties Bat it mu t never
be forpotten that untid & dnig | available which will safele ddestenn all
tuberele bacilli the old and well tded surgical principles lakd down by Huzh
Owen Thomasand Sir Roliert Jones mu t alwave be the beslrock « four treat
ment of tabercaloss of bone amd joint That s anr excuse for | rerdaeing at
this time a recond edition of a book which deal not o much with latret
myventiona new thearies or expenmental work bt mther f« designed thnet
a<a round ha 1« for treatment which han stod the test of time and on which
may be rupenmposed future advanees as they became proven

In thisrccond edition we have enlarged romew hat on the pathol ey adding
certain photomicrogmphs for which we are indebted to Dr Robb Smith
Patholom t to the Radehffe Infirmany We are al<o indebted to Dr FH
Kemp Radiolom t to the Wingfield Mormns Orthopaedic Hespital for his
contribution ta the rection on mdiology

Chemotherapy has been dealt with bricfls and in a general was mther than
1n detasl for ench tvpe of Ievlon because we belleve that it i< far too early to
Iav down hard-and fast rules for the administration of thewe drugs or to gain
much from the re-ults obtalned to date We have revised the Appendix
going Into rome detail of the use of aplinta and plaster and we are indebted
to the cditor of the Lancef for permu lon to reproduce Figures (161 1602 q
and &) In the remainder of the book ae have in places rearmanged the onder
of matenal adding secounta of thowe procedures which we feel xre sufliciently
well tried to e found of lacting value  Lastly we have reviewed the illustra
tions omitting rome and adding others which mav eerve & more u-cful
purpose

We would alwo like to acknowletdge the many others who have gien us
their lielp and advice hut who are too numerous to mention hero by name
And finally we woukd ike to thank the Oxford Universits Press for their help
and eon-opesation In presenting this second edition

G 1 GIRDLESTO\E
L. W SOMERVILLE

Fineo the completion of this secorl edition T must wath great regret
record the deathof ( R Girdlestone who with lus great experrence of tuber
culosis of bones and joints over many vears must alwaya remain the real
nuthor of this hook

Oxrorn E. W SOMERVILLF
Awgust 1957






PREVACT TO THE FIRST 1 DITION

Tuia hoak with all ite smperfectons comes at lea t from a backgronnd of
groeat interest and much expenenee  for fte aathor after a fortunate and
happy apprenticeship with Rolert Tones and Si ter Hunt has apent twents
vearn at this wark learmning from succes  from fallare amd from his specinhiat
olleapurnin England and allover the workd Farthermore he ow e« ot a little
to hix junior eolleagiira the past and present Mafl of his own hospltal whose
running eriticl m provides a bracing atmesphere in which authonty wither
and only true prnciple and reasanahle practice can survive  From this prac
tieal training he handety od some umdenstanding of the invading infection and
human resistancee and rome ability to find the best solution of each onc of
the infimte variets of Indivadunal prollem  Sarely the avoidance of rulo and
routine in the foundation of good treatment & patient will be treated in
differently who i treated impersanally on standand lines In akeletal tuber
culoun many factom contnbute to cach clinieal pieture we must group the
caren for svatematic teaching bhut they are better reganded as individual
problems in the wands therefore we plan our treatment to auit the care and
alter the plan if the indication« change learning to wait for and recognize
the nght time for cach new step

1 have tned to present clearly and with mgnificance a halaneed coneeption
of the dircare with the beanng and time relationa of infection and reaction
and to dereribe the varfoun influcnces at work favourable or the reverse and
how far amd In what way thes can be eontrolled A completo grasp of all this
isfundamental hut not nearly all that is demanded of us When for example
in the courre of the morhid process jolntaaredamaged or deformed the patient
needs a combination of blologixt enmneer and surgical craftsman Such
indeed are the acquirements of every orthopaedio surgeon worth hissalt and
he will merve best who has attained the fullest understanding and shill
Stimulated by Sir Arthur heith ! he will have studied the charcteristio ro-
ections of asteocyto and fibrocvte 2o that e may foreseo and bend to his
purpose the Iy ing reaponse of the materials of his eraft

Oxromp G R GIRDLESTO\E
Janwary 1910

} Menders of ths Ma med Oxfonl Medleal Publications, 1019
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CHAITERT

GI NI RAL CONSIDI RATIONS
THT NATURF OF TIF DISFAST

T1nrret Lowis of a bone or joint j« a metn atic focu . and its appeamnee iy
a proof that rome pre-cisting tnbereukonsdeion knownor unknown isactive
and infeeting the Blood This know ledge e necessany for o true s =« ment of
the problem presented by each case and «heuld be a rafeguand agaln t the
folly of attempting to cure a patient quickly by rome operntion—new or old
The treatment of rheletal tubereulosis b« often difficult and xome mistahes
ean be exeysed hut aurehy ot that of forpetting or di regarding the exi tenee
of an nctive pnman ledon! These hididen silent foct are casily forgotten

vet jt i« after the arret and apparent enre of the obvious Jewion that they
must most carefully be hept in mind for only thns can soumd and final heal
ing be safely aclucred It s true that ocea ionally an articular focus may
remaln active for mechanienl reasone long after the patient has repained
health and general revistance but only in sueh rare and exeeptional cares
can rucces ful operative treatment of the akeletal lesion accompli<h alo the
care of the patient without more adao

Infection

The bacilli gain entrance to the bodyv through the alimentarv tmet in
voung children or by inspration of infected droplets at sll ages and marels
by traumntic implontation in the handling of infected carcasees

Skeletal tuberculo<is 15 duo to Infection by elther humpn or bqyine
bacill: These are aimilar tn appearance but fortunately exhibut differcnees
to culture and ammal Inoculation by which they enn be distinguished
Occasionalls baailli are fourd which are not truo to cither type it is natural
to expect that there atypieal baalll would show characteristies supgestive
of a trandtional phase between bovine and human representing baellli
oripmally bovine but tcnding toward the human tvpe as the result of pro-
longed life wath therr human host But apparently this ia not the caxe

Formerly the infection of young children by tuberculous nulk was com
mon indeed 8o per cent of cases of skeletal tuberculosis under the nge of
10 were due to hovine bacilh  Of late years however there has been a
completa awing over so that the proportions are reversed There {s no indien
tion of a change in the total number and it acems that an inerease of human
infection has balanced the decresso in bovine Human infection {s more com
mon on account of the lack of segregation of cases of apen pulmonary tuber
culonis necesmtated by a shortage of hospital beds, w hilo bovine Infection has
been largely diminjshed by widespread enforeement of pasteurization of milk
in urban and semi-urban districts

» e n



H GENERAL CON\SIDERATIO\S

There 18 no cimical evidence that either tvpe of bacill: is more vrrulent than
the other The great vanations experranced in the climecal course of the
disease appear to be due entirely to variations in human remstance Tuberele
bacilli seem to show a farrly constant virulence human remstance 1s widely
vanable and the vanationa are largely dus to the influenoe of environment,
good or bad The bacilli find their way quickly into a gland where they are

Fro 1 Langgland counphex. X ray of chest showmg what ja frequently the initial tubercaloos
lewon, the lung-gland complex At the loft apex 12 a typieal carly Jeston from which can be seen
nflamed lymphatres extendmg to an cndrged gland at the hildm.

held up but in about half the cases they establish themselves for a time at
least 1n the lung forming in children what is called a primary lung-gland
complex (Mann 1945) If the remstance is high the nfection will be rapidly
localized and alowly sealed off If it remains high thi sealing will become
sound On the other hand 1if the resistanes is low the disease will progress
for & time and so long es it remains low there is & risk of metastases or
miliary tuberonloms. Once they have taken root therr vietim is suffering from
tuberculoms and he and his advisors will find themselves committed to a
long-drawn-out war of which the skeletal lesion when it appears i3 just an
additional ecampalgn
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16 howeser genernl and focn) trentment suceeeds the disease will gradually
e the inftiative As reel tance handens the phase of healing begins and gocs
on reaching in due time {1 the patient i« voung firm fibrosla or ealcifleation
The durmtion of thix proces  of course varies between indn iduale and age
binx n considerable bearing on it but it may be xaid with rome certnints_that
f_rmrely 1akes Jesa than tneyentr to eomplete the process It must alnavs be
remembered that the heahng of man Iesfons i incomplete for a long time
cven in children and probably never quite anfe and soumd in adulte in whom
there f« alwavk a Hek of recurrence in the old fedon or the devclopment of &
freah one This disaster ean anfy be avorded by effective and bong continued
aftereare In elderly people healing i« seldom nchiever! but often the netive
migms reolve leasing an appearance of quicscenee which may be true and
1a t for vears or merely renie to ma k the senlthy advance of a dendly
dicense

In children recently admitted to an orthopacdio Lowpital for skeletal
tuberculosis a pnman lung gland comples could be demon toated by radio-
graphy (Fig 1) in about 7, per cent of the casee (Mann 1045) and of
eighty -cipht apecimens in which tvping was carricd out 94 per cent were

human  Fortunately in most of these cases wluch were already under gond
general and loen) treatment the pulmonan element proved evance«cent The
appearance of a sheletal leson mav be the firmt obyvious mgn of the dicease
for 1t i« only in the nech that glands are readily acen or felt  furthermore
deep-reated lvmphatie tubercubosis 1 painlest and ro inaidioun that we neithe:
know when it appenrs nor when it emxle and both arc matters of vita
importance The tuberele Lacilh n the lvmph glands are attaching and
destroving the vemy substance of the filter the gland beeomes choked watl
debris amd cellular reaction so that the diseased gland {s no longer capable
of admitting lvmph filtering it and paming it on The cellular reaction mny
in the end win and lead to healing with fibrosls or ealeification or it mav fal
withabreaking downof thegland (Figs 2and 3) Indeed weknown that rolongm
Ivmphatlc dircase 14 active debrls contnlning tuberelo bacefll i« frequently
pasming from thero glands into the blood-stream with a constant menaco of
infarction plua infection The frequency of thene showers probably vane
with the activity of the dixcase In animnl expehimenta with active progres
sive dinease tubercle baclllacmia is almost constant and in fatal human caset
tubercles of different ages can be demonstrated post mortem The frequenocy
of bacillaemia in human tuberculosis as ovidenced by pomtive blood cultures
has been the subject of rome controversy Lbwenstein® demonstmted a very
high frequeney whereas Wilson? conalders that positive cultures can be onls
obtaloed in 2 per cent of cases of non pulmonary tuberculosis Infective
embolizm can happen anywhers the isue depends partly on the arterial
pattern in the part but even more on the general health and vitality of the
patient which is our reaponsibility

Lowenaten Al ack Med Tochmackr 1931 78, *81
Wikon Med R Council Spec Rep Serves 1933 no 182
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There 18 no chinical evidence that erther type of bacilli {a more virulent than
the other The great variations expenenced in the clinical course of the
disease appear to be due entirely to variations in human remstance Tuberole
bacill: seem to show a fairly constant virulence human resstance 1s widely
variable and the variations are largely due to the nfluence of environment
good or bad. The baeilh find their way quickly into a gland whers they are

Fia 1 Lung-gland complex. Xoray of chest showing what ks fiequently the initial tubercalous
lesion, the lunggland complex At the left apex ia a typheal sarly kesion from which can be seen
{nflemed lymphatics extending to an enlarged gland at the hitdm.

beld up bot m about half the cases they establish themselves for a time at
least in the lung forming 1n children what 15 called & primary lung-gland
complex (Mann 1945) If the resistance is high the infection will bo mprdly
localized and slowly sealed off If it remains high this scaling will become
wound. On the other hand if the remstance is low the disease will progress
for a time and #o long as 1t remains low there 1a a Tisk of metastases or
miliary tubercalosis Once they have taken root their victim Is suffering from
tuberoulosis and he and his advisors will find themselves committed to &
long-drawn-out war of which the sleletal lemon when 1t appears Is just an
additzonal campaign
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A tuberculous foous may spread looally by direct mflltration through the
tissues or along lymph channels and ducts The development of a lesion at &

v

b

Fio 2. Tuberculoshs of a lymph node. Tho disews b in an earlv stago
typical giant cell gywtem but no cascation (X 83).

Fio 3 Tuberculows of « lymph podo A ratber later stage in which
early curcation can be veen (X 83)

distance 1© a metastatio lesion follows when particles of infected tuber
culous debnis enter the blood stream and are deposited by embolwm Tuber
culous emboli may block an arteriole or lodge in a caplllary in vascular tissue
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children to ensure really good conditlons after hus return home This means
that everything posaible must be done to mamtain hm health lest mmilar
causes produce similar results The patient came into hospital because a
deep-seated tuberculous lesion became active and bamllasmio under his old
working and home conditaons, thus producing the akelotal focus If we allow
him to return to the same environment with the primary lesion stfll unhealed
1t 18 only logical that he should relapse for hu vitality will return to its old
level and his newly acquired resistance will be lost This 18, unfortunately
qute a common story We have mn connexion with the Wingfield Morris
Orthopaedic Hospital an organuzation of aftercare n association with the
tuberoulous servioe of the region designed to eliminate or at least to mmi
muge this rak But even so in & series of 300 patients who had been out of
hoepital for five years ar more 15 cases hed returned to hespital from local
recurrence or died of taberonlosis Without good aftercare the figures are
very much higher and where a hospital fails to maintain contact with its
old patients 1t is only too lihely that many petrents wall be acoounted cured
when 1 fact they are ill in another hoapital or dead Statistios in tuberoulosis
aro worthless unless they concern true end results ascertained ai least five
years after the patient s discharge from hoapital

Recent advancos in chemotherapy ars disouseed later but it is well to issue
a warning hero agamst the conclumon that chemotherapy can replace the
standard treatment of skeletal tuberculoms Wide knowledge the wisdom of
experience and the acquisition of skill in the operative and conservative
treatment of these cases must remain the foundation of thelr successful treat-
ment Howover effective chemical agents may be in dealing with tubercle
bacilli within reach of the airculating fluids of the body there are many lying
protected in the caseous or semi neorotio tiseues of skeletal or lymphatic focl
surgeon and drug together can do much more than surgeon or drug alone
The wsurgeon can eradicate massive fool leaving the more accessible bacilli to
the drug But major and Inacceesible foci are likely to remain Given a true
understanding of a diseare which 1s ofton monarticular but very very seldom
monofocal and a balanced judgement of the means to hand, there 1s every
prospect of much quicker and better results but there will bo a heavy arop
of unnecessary tragedies if the well founded principles and proven practice of
treotment and aftercare are disregarded

THE SKELETAL LESION

Tubercle baoilll aro carried to the spot by the blood, probably with the
debrs of breaking-down lymph glands In ohildren, the ecturrence of vanous
mbolio s close to the jomnfs ot opiphyscal discs, whether tuberculons
pvogenio or due to uninfecdted Infarction is relatively common This is due
to lack of artorial anastomosis 1n th small arcas of bone
nnmmmumwm of an end
artery leads to ischaemia or complete infarction, and, when the embolus
carres organiams the infarction immenscly favours the infection So too oan
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ohildren to ensure really good conditions after his return home This means
that everything possible must be dons to maintain his health lest mmilar
causes produce mmilar results The patient came into hospital beoause &
deep-seated tuberculous lesion became active and bamliaemio under s old
working and home conditlons thus producing the akeletal focus If we allow
him to return to the same environment with the primary lesion still unhealed
it is only logical that he should relapse for his vitahty will return to 1ts old
level and his newly acqured resistanco will be lost This is unfortunately
quite & common story We have in connexion with the Wingfield Morrs
Orthopaedic Hospital an organization of aftercare in assodiation with the
tuberoulous servics of the reglon designed to eliminate or at least to mnt
mize this risk. But evon 80 1n a series of 300 patients who had been out of
hospital for five years or more 15 cases had returned to hospital from local
recurrence or died of tuberculoms Without good aftercare the figures are
very much hjgher and where a hospital fails to maintain contact with its
old patients 1t 18 only too likely that many patients will be accounted cured
when 1n fact they are ill in another hospital or dead Statistics in tuberculoms
aro worthless unless they oonoarn true end rosults ascertained af least flve
years after the patient s discharge from hospital

Recent advances in chemotherapy ara disoussed later but 1t 1s well to issue
a warmng here against the conclumon that chemotherapy can replace the
standard treatment of skelotal tuboroulosls Wide knowledge the wisdom of
oxpenence, and the acquimtion of akill in the operative and conservative
treatment of these cases must remain the foundation of thelr successful treat-
ment However effectave chemical agents may be in dealing with tubercle
bacilh within reach of the eiroulating flmds of the body there are many lying
Pprotected in the cassous or semi necrotio tissues of skeletal or lymphatio foar
surgeon and drug together can do much more than surgeon or drug alone
The surgeon can eradicate massive foci leaving the more accessble bacilli to
the drug But major and inaccesmble fooi are likely to remam Glven & true
understanding of a diseare which is ofton monarticular but very very seldom
monofocal and a balanced judgement of the means to hand there 1s every
prospect of much quicker and better results but there will be a heavy orop
of unnecessary tragedies 1f the well founded principles and proven practics of
treatment and aftercare aro disregurded

THE SKELETAL LESION

Tuberels bacilli are carried to the spot by the blood probably with the
debns of breahing-down lymph glands, In ¢ e ocourrencs of various
mm%mphml disce, whether tuberculous
pyogenie or due to uminfected infarctron is relatively common This is doe
to Iack of artenal anastomoss 1n th re small areas of bone
nammﬂﬂ%ﬁmmm of an end
arterv leads to 1xchaemia or complete infarction and when the embolus
carries organwnis the infarction immensely favours the infection. So too can
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Yoen] real tanee be redneed by a brutsea ocmted nith thromboaie and cellular
infiltmtion

Devitabzatson genernl of local amd a ma ise depout ar shower of haall
are factar predi prcing to the deselopment of a Jocal lesion (nee thes have
obtained a foothold thelr continued advance i fasonred by poor vitalits of
the patient and by any train or movement imposed upon the infected parts

Fra. 4 Tubercobel of bone showing & large masw
of granulation treue at the marmin of which bone
destroction | taking plaes (X 63),

br lack of immobslization The bacillh multiply and so far as the colls sur
rounding them arc killed there are produceil areas of necro<ds amd caseation
{Fig 4) At the peripheny mfiltration goes on until constnctive reaction
{im;)l! the advance Besides this direct apread of discase a collection of infotted
ebns or pus may work its way out by infective trath
o o penetration along the path of
On the other hand a charactenstle initial reaction of the
t
prescnce of tubercle baailll 1 occurring The MCIIILMLQEIFLW
ndothelisl cells and Iymphocytes, and with commonly a_few giant cells
%omu@'l’ SErking feature of the Iistology A foous consists
tuberculous follicle but in the aggregation and coalescence ut'n:)t - .t gnnile
such follicles (Fig 2) At the centre there is caseous matenal (Fxggr;;] and nl‘i
round the focus cellular infiltration During the initial stages there are gaps
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in the defence and baculli spread along lymph spaces and are cammed along

Iymphatios to the regional glands But before long the foor aro completely

surrounded by cellular infiliration, and if all goes well the resistance of the

patient nses and the cells infiltrating the neighbourhood of the lesion now

capable of surviving the local toxaemin suoceed in building up & sound
h

Lo -

Fra 5 Part of the all of m tubsrcalous sbscos
kmed by caseous material deep to which Iy granula
tion trreoe containing gint cell wysteme abowing
that actne tubereulony infeetion fs preaent (a)
Inner wall of ebscen- (§) Devp granulation thmas.

fibrous capsule round the dead or dying baall. By this process they scoomplish
the arrest of the lesion In the course of time the fibrosis hardens and the
healing hecomes sound ultimately calafication may take place The p

of healing calln for the constructive activity of granulation tissue in whioh|
fibroblasts have replaced the original reactionary fighting oells snd formed
a wall of scar tissue whether fibrous calcified or osseous Inside this wall
aro the agents and products of destruction outside 1t are normal cells earry

ing out therr ordinary functions whether synovial cartilaginous or osseous.
Furthermore we aay that the healing 1s sound when the wall Is solidly com

posed of mdult cell clementa The constructional units fibres or bone plates
no longer show a disorderlv arrangement or any infiltration with young
unsettled cells but are now purpesefully arranged to felfll thelr permanent
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function of resf ting safely any frms\- to which they arc likels to be rubjected
by the active nse of the limb
WA tnbereulons focus in bone or joint has the same general charneter as one
cleewhere in the Ixxls thongh it mav be modified by ft« environment The
toxin of the bacilli has n most depres Ing achion on_oxteogensa mahing the
chameten tie feature_of_a_tuberenlons lesion in bone dreealeifieation and
mlmmin@lmn:j husa tvpleal tuberenlous lesion ean
e readily sl tinga hed Iy mdiography from one due to a pyogenic infection
with ita characten tie reactionan o~teogencas It jeal<o vers mrr to find in
uncomplicated tubercukois the rort of reyquestrn seen in repra Thid s
v'IFIﬁTrE‘Tl I the gradnal deealeifiention of ll‘w'v Bone amd the a

_lﬂu;poi‘nnm?

oF the ecll matlier than the mpid exten Tve neeninds experienced in pyogeni
mfections

Radiographe of tuberenlous lesion  rometimes show o cnvits eontaimng
what appenm to Iu & requentrnm hut explopation of such a lesion generally
showa that the sequestrunl_ys n_mass of neerotic_materdal partly ealefied
contaming bane granuleaand perluapsa few very smiall requestra Occa 1onnlly
» group of requertrn with or without the reminine of an intervertebral dise
may plav a part in the prxluction of Pott s paraplegia

But 1t cannot be too strongly emphasized that all the—e remarks concern
tvpical tuberculous levions tvpical reults of myvasion of the human by
tuberele baailli and I reactions but we come acrow fairdy wide varations

Healing of the disensc in bone occurs 1n the rame way s élwewhere in the
body The Iewion i+ fint surrounded and lnter alowly replaced by fibrous
tisae the rewulting rear mas ultimately become caleificd and even under
go oxifleation Where new bone formntion and aclerosis is reen 1n tead of
decalcifiention in A en<e otherwise apparently fulierculoun it should be
remernbered that tabereulosi< may be asoclated with mphilic or o fow—grade
pyogenic infection, and that either combination w ould account for the unu ual
appearance
— An_atrophle type commonly called cardes aicen i+ o condition usually
Foand. In tho eTderlv 4ToctTrg The-SGalder o sglne. The diseae [s sery
chronie and In<idions the bone undergoing dry_erumbling destruction urh
out abecess formation

Only the full understanding of the histology of healing gives the surgeon a
well balanced clinleal judgement in treatnent and prognoxis Thu« it_can
be sceq that when a diarthrodial foint s nfected with, tubereulosls it is not
safely and oently cured unlems it either moves freely or o undly
anky n cEiﬁrm one may hopo for a freelv movable joint as the result
oF early , effective and Torig-continucd comservative treatment Buf in adults
conservative treatment of weight g@g io!mn bardly ever leads to round
hea and never fo recovery with Iree movement e Joints of the upper
Uimb ellow greater latitude becauso they are subject to leas atmun. Strong
round fibrous ankylosls is s late dey elopment at the earlicat ¢ year or more
after the active disease 1s over

»us

o
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10 GENERAL COANSIDERATIONS
«/The toxins of tubercle bacilli have so depressing an effect upon bone cells
that osteogenesis seldom occurs except at a distance tn space or ime from ax
actiee fuberculons focus say more than an inch eway or more than & year
after its quiescence This must be remembered by the whenover
arthrodesis 15 required, for md‘epe‘nhﬁ:?m:
and the cells will not builld bone unfees the dealgn of The oporation i /
time of its performanoe ars wisely ohosen

POSSIBLE RELATION TO INJURY

Medico legal questions may arise as to the part played by Injury in caumng
the Iesion In this connoxion the time relationship between an injury and the
appearance of signs and symptoms 15 important A few years ago one of the
authors was the subject of en aceidental experiment in which the time datn ars
rellable On 2.11.26 whilo extracting some carnous bone with a long gouge
from the depths of & hip with severe pyogenic infection, he embedded the
gouge deeply in the pulp and periosteum of hus left middle finger The wormd
healed by first intention and with the danger of sopais over and that of
tuberoulonis imsuspected, he gave the finger some hard work during the next
fow weeks. The area of the wound was a hitle tender but no more than
expected Texn teeels after the implantation however the swelling and dis
comfort were sufficient to make hum feel that a disgnostic exeiaton of timsue
was advisable This was done (24 v 28) and a very long search resulted in
the discovery of one or two tubercle baclli He hoped that the focus had
been removed, but unfortunately serem weels Iater he felt something go
while playing cnichet he must hsve ruptured the granuloma for badilli
travelled up the Iymphaties producing a large tender gland In the posterror
tnapgle of his neck thev also infected the tendon sheath It is to be noted
that amputation of the finger (10 v11.26) and good home conditions havo
concluded the expenzment!

The period of incubation may however vary considerably and there 1s
evidence to suggest that the lemon develops more rapidly 1n patients with
poor remstance Probably it would be fair to say that local mjury can be
exeluded from causal relationship with the lesion unlem 1t oceurred more than
amonth and less than six months befors the dey elopment of the first symptoms
The nature and degree of the destructio chenges give a general indication
of the minimum time period mnce local infection

BITE OF INFECTION
1 Bone
The focus which arises in & bone as a result of the growth and development
of a colony of tubercle bacilli may occupy various pontions see Fig 6
There may have been a chower of tubercle bacilli over a considerable area
and the vast majonty will probably have been swept away into the lymph
stream or succes~fully encapsulated Weo are concerned with the surviyors
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Favanred perhape by infarction or brui Ing the bacill deposited at one apot
have been able to mecure a liold and form a colonmy

SECTION OF
KNEE JOINT
Diagram composed
trom radiographs
showing original
focl

L diaphyseal
2 metaphyseal
3 jmé;r?;;hyunl
4 juxta-sarricular
S epiphyseal
6 articular
Fin 6 A compouite disaram.

vThe lesfon then may bo

(1) diaphymeal {very rarely) (4) jusxta articular
(2) metaphyncal (5) epiphyneal «
(3) juxta-epiphyncal (6) articular

(a) epiphyreal mde
(b} perforating
Whilst this anatomical distnbutlon 1a put forwanl as a necessary step
toward a comprohensiy o graap of joint tuberoulosis the practical conmdern
tions aro far simpler
Finntly there arc the straightforward cases of tuberculosis of a bone no
whero near a joint o g the sternum or the shafts of long bones snch as the
metacarpals and metatarsals phalanges and more mrely the radius nnd
ulna 5till more raro is a lesion of the skull apart from the mastokd
Becondly there are the bony leslons which endangor a diarthrodial joint
these will be conmidered with joint discasc fimst in genernl then regionally
Thirdly in a clars by itself there is spinal canes or Pott s discame with its

most important complication 1ott s paraplegin. This will be considered last,
of all
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A bone focus nowhere near a jomnt and clesrly neither imtating nor tnfect-
ing it may cause indefinite pain and local tendernesa or inarib for example
may produce an abscess without premomnitory svmptoms. Much more rarely
a farrly widespread diaphyseal infeotion cocurs

2 Joint

The infection of the joint may be dizee 1n which case many mmate follicles
develop 1n and round the synovial membrane or just where the synovial

-
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F1o 7 An carly tuberculoas focus n the sab-
chondral bote Both eartilage and bono aro show
mg ngny of eromon { x 83).

s
membrane and the bone meet or sndirect as when the mfection reaches the
joint after inflltration and erosion of bone 41th this second type which may
be termed osseous the prognow:s is relatively unfavourable For while s joint
without radlographio evidence of bone ervaion can recover movement e joint
infected via an oscous foous is seldom soundly healed without full anky losis /

There 18 an mtermediate group which might be termed juxta.articular
fere the onginal infection involves tho junotion of the synovial membrane
and the bone Such cases are probably subject to the relatively favourable
(svnovial) proguoss with early and effective treatment but tend to become
osscous and therefore unfavourable if the disease advances
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(a) ! dAraartienlar
Thi ix & lesion fairly close to A Joint with or without signs or avmptoms of
irritation or of infection The i tinetion fa difficult and the authors feel that
in tuberculosts trryatian 14 a prof of infecfion 1t is their expericnee that of th
oint 1a n'nlnlrpl.fLu nped that i tubereulosis arthrd m x arthriti
In the \ my fllm the tesion may appear truly cxtr articular and the
joint normal but in ens where definite svmptoms amnl signs of arthritis
are present the reanlt of emsion of the focus Iy nn extra articular route i<

Fra. & Bynovial tubetruke  of the knee fof ¢ how Ing mib-ay nos fal
piant cell systeme and fbrinou projection of the type which may
bhecome free 8 w0 called melon.eeed bodien (X 63).

almost alwayn disappointing Beforo very long radiographs begin to show
articular crowon The lag between infective invasion and vimble erosion i
musleading 1n reality the bacilll invade and Infect the bone apnces some weeks
before they break up the bone structure Disuso atrophy iv widespread and
glves no {ndication of the limits of infection In'much canes tho authors agree
with Calvé that the fleat step I prompt consen ative general and local treat
ment The progress of the condition can be scen with increasing clardty in a
series of radiographs.

Occamonally genuine extra articular foci aro discosered when shiagrama
have been taken becauso of pain of endosteal and not arthntio origin Here
erasion of the focus by & safo route s indicated

by Artiewlar

1 The synovial membranes may be infected from fool oniginally osecous
(Figs 7 and 8) which have worked through into a Joint This group the
largest is unfortunately the most destructive of the Jolnt
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2 The infectlon may be purely synovial and perisynovial (Fig 8) and if
there are bone lesdons they mre munute and of the juxta articular type ie
mtuated round the synovial edge and not involving any articulating part of
the articular cartilage In children this is & relatively hopeful group for thers
18 falr prospeot of full restoration of function The synovia become thickgned,)

WW‘NWWWWW
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F1a 9 Caw of closed tuboroulnsis of the hup in a boy 12 yoars of age.
Progres of drsease fll by tath o p eharts and blood sedimentation
Tate over & period of eightesn months.
The diseawe ean be divided 1nto three stages.
1 Btage of invasion with pyre<he and rhing sedimentation rate,
— Btate of equilibrium when restxtance and Infection are about equal.
3 Btego of healmg with fall in the tion rate end

inflamed and rather gelatinous, in the course of time they are progremlvuly}
mmmtlm tissue Hyaline cartilage 1n itself very
resistant but subchondral erosion leads to its necrosis

For a senes of end results in the kneo refer to Tables 10 20 and 21 22
Pp 201 and 224 225

Fig 0 illustrates the progress and phasea of a farrly typical case of tuber
onlosis of the hip

SEBHINTATION BT s Y7 s

COMPLICATIONS
In our work for skeletal tuberculosis we must be constantly on the watch
for the manv pitfalls and difficulties which may anse in the course of the
dreeaso ard 1ts aftermath Local oomphications such as abscesa sinus, and
secondary infection_are deslt with clsewhero but theio &ro other more






CHAPTER II

DIAGNOSIS
History
TaE patient s [‘SML“;E will often help diagnosis Attention ghould be directed
the on

to the story, W thec&umt{m of symptoms any of weight or
energy the ce of mght cries, and thp.character if any
The family history may reveal contact bet the patient and an open case
“of tubsrosToman A3 young child with tuberculoeis and without such contact
will probably be a consumer of raw milk

Tt 18 characteristio of tuberculosis that the symptom which first inmnuates
1taelf upon the patient s attention, or the parents notico does so very gradu
ally The patient very seldom associates the beginning of tus trouble with sny
particular day if for instance he says it began on e Tuesday the condition
is probably not tuberculous!

Another very helpful pownt may be the relstionship of the onset with an
injury If the patient or parent tells you that he or his child has fallen
and bruisod his knee mx to eight woeks ago and that ever sinoe then 1t has
been painful and troublesomo the evidence for whal it ls worth is agains
toberonlps But not so 1f the injury took pleoce two or three months before

and there has been a completel esoent Pt ht wes .
t he m agd the fiat tom
Gencrally the first thing noticed by the patient or parent is an interferonce

with function and some swelling rather than pain Indeed pan and tender

noes aro slight at first the characteristic features being imrtatt

range of movement and & swollon warm, and somewhat tender jomnt, with

the enlargement due to swollen synovial membrane rather than to fiuid.
The inquiry may have rovealed

1 The likelThood of human mnfection.

2 Provious manifestations of tuborenloms

3 Some loss of health and vigour ,

4 A history of an injury from aix to twelve weeks proviously with &
pormal joint during most of the interval.

CLINIOGAL EXAMINATION

q
Obeerve closely how the pattentiatands walks sitn orJigs and tho poxition
and movement of the joint in use and 1n repose Losa of mes r
than pain and  certamn cantion 1n movement will often be found significant
_ 'The presence of swelling of a jomnt without redpess of the skin ar_much

flwd-in the jomnt with hittie tenderness and a\gél_at noreaso 1n warmth only
forms & clinieal picture strongly suggestics of tu After making
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“hese obeertntions the examiner ahould try vers gentle pa «ive movements
vothing fa te Ie gained In attempta to foree movement and moyvements
inder annerthesdn are to be condemned If tubereuloxis fx suapeeted beeanse

e anaesthetic eliminntes the protective muscular spa m One may get a
fttle information but at the nak of doing a good deal of inrm

. The degree of pain on movement_varicy con idembly 1f the jpint hina been

put at raf_for rome dave tlere may be deceptively little discomfort whenthe
urgeon llnn(llr-ALgv_q_(l\ But as a rule” movement is_much hmited by 14
musenlar apa m e g fn the hip the pelvis moves with the lindh The chame™
ten tic vign of inflammation of n joint is thix lack of movement or limitation
by musealag reastanee of movements jn all direchiony -t

The panition of the joint should be earctully noted for at an carly stage of

inflammation a joint will often be held in & eharneteristie positlon that which
most relreven the pajo.due to it« distension by fluid Later when the joint i

completely dM,_r;#’nirnl the deformity will depend on ﬁmm on
gravity, and on fie pull of the most powerful_muscles The position of the
bony_pomnts ahould then De noted amd the limh_measured to deteet any aub
luxatyon or shortening In examining the lege Eire must be taken to ree that
the pilvie s horizontal before measurepients are taken Muscular wusting
i often obvious but neverthelexs compamble cireumferential measurements
should be taken (<)

On admirnion the patient is again thoroughly examined and \ rvs are
taken The affected part s put at rest by suitable splintage and if the dlag
nods 13 in doubt further tests are earrled out

3 In children the Maptoux intrndermal test 18 & valuable procedure in that s
negative result will epunt against tuberculosis but it {s only in vouny, chiklren
that a positive result can be comsidered of any particular value The test
should Le tried wath 1, 1,000 dilution and if this is negativo repeated with
1100 dflution

In both children and adults 1t may be thought advisablo to carry out tests
for ayphilis and In adults for gonococeal infection but pomtive resnlts in
either case do not climinate the possiGility of tuberouloms

€ 11 there 1s an abacens or fiuld In zhugx;u_n should be aspirated and, if
pesther epecl nor bacilll ean be discovered t omid@ugvd and a guinea

o

R g,
Ift 1 0o positive evidence of tuberculosls ‘septic foc1should be scarched
for and climinated e.g in & ohild a pair of unhealthy tonsils msy Lo found
and in due time enucleated 1f the diagnows i still uncertaln children are
trested continueusly on a provjsional diagnosis ~ the continuity is A matter
of prineiple because most of tho oms subside decoptively goon after
fmmobilization has been started Tho altertlon to & definite dingnosly of

of Quines-pig Tnoculation in cwacs of Bynovial Mak f; berrulous haeer,
Bundt B &$J.8 13 140 (mzdnmunm&mmma:mmum
flad lato & guines pig was negative in 3., and of thew & wers provod subsqoently to b
tubercalous, Lo negative results wero altimately proved baecur t h!&pﬂrmnl’tim\,)

»la D
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tuberouloais commonly depends on an unfavourable response to careful tests
or on changes seen 1n & series of radiographs

In adulta a relatisvely quick and dgfinite diagnoms is advantageous and tc
this end diagnostic opergtion on jomnt or m@ﬂ%d_my_bo indreated.
Rndloggéhy -

Just as the tuberonlous infection of a part 18 mnmdlous in the sense that it
doces not arrest the attention of the patlent 80 too 1ts action on the bone is
unprovoeative of an csteogenetio reaction A pyogeruc nvasion of a bone
makes its presence felt within a few houts and in a few days there is bone
destruction On the other hand bone may be infected and its spaces infiltrated
with tuberole baoilli without any striking clintcal or radiographio changes
For weeks the X ray mgns are Impercoptible inflltratfon and later decale:
fiomtron go on unseen and ensble the disease to get a long start before the
diagnoms can be made by radiology -

Radographio findings vary with the geverrty of the infection the reaction
of the individual and the stage of the diseass Clinical symptoms sometimes
appear before any radiographio slgna can be detected there is a lag betwedn
the infection of the bone and the ooourrence of sufficlent decalcification to
appear in & Fadiogram_ partioilarly is this so when fmall foo are developing
In a’deep-soated bone Post-mortem Hndings have shown that a bone which
has appeared normal in the A ray film may be extenslvely miiltrated with
tuberoulous mfection Indeed it has been demonstrated that a third of tht{
depth of the structure of a bone must be destroyed before any changes fu the
\ ra) appearances are likely to be detected Now it must be rememberedd
that decalcification results not from the direct effect of the infection, not fro
a sofntion of the bone sfrucfure by agme axaretion of the becilli but from &
secondary effect on the function of the osteocytes However the earllest
visible change is rarefaction A focus first eppears as an ill-defined ares of:
relative mre%::ﬂun later the bone m the oentrel area may disappear or
there may be left in the centre a shadow representing the bone which has
not been diasolved because the bone cells have been killed this is more a
cluster of remdual bone debris than a clegn-cut sequestrum The periphery of
the focus generally appears indefinite but around it there may form & zone
of increaned denxty though this zone 1 usuaily less dense than that seen
with pyogeme infection When a t‘,_u;m‘ullgu_aﬁm]m as a result
no doubt of an nfarction by a tubereulons embolus it throws & cokeljhe|
shadow with ill-defined shape and structure these sequestm bear little
resemblance to those of acute osteomyehtis Occastonally radiographio signs
of tschaemia from embolism may appear before the evidence of tuberoulous
infection thus the eardv picture may bo one of osteochondritis dissecans or
one of the osteochondromes and only later will the temporary hyper-caleifica
tion dissolve into the decalcification of tuberculosis (seo Figs 24-26) Thus
the radiographic appearance of hhler s disesso or Scheuermann s discase
may precede the uitimate tell tale rarefaction.
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Wherr the Infection of the synovial strictires precedes that of the bone
\ ray_appeamners may be non committal for a Jong time deenlerfication of
both bone and joint 1T Tadeed orgur Hat [Unad be diffienlt to di tingui h
the marcfaction of di use phis discase from that gne to disais alone fome
UG oy AT T e gind AT Trler the artienlar suwees Teading to a |
falee appearance of expan ton of the articular apace Thix ja seen typlealiv ¢
in the hip and ellow more mnds elewhere Tn other cnses of svnovial
infeetion the immediate surfaces of the Joint are sparet with erowon of the
Jateral o pect of the condiles In this chronie form tubereulods in bone may
minue ather conditions There ix one unnaun! form fn which the sub-articular
bone showr multiple evat like arens syrroanded by selerosis The joint aur
facex may show some deformits and there may be marginal lipping This
icture may castly be mi taken for that of esteoarthritie We must emphasize
that there are cortain pheses xometimes enfly sometimen late In tuberealous
lesions during wlueh the mdiographic peture mav be indistingi: hable from
thow due to many other cnuses these include the effeets of injury of pvo-
gente inflammation  various forms of non-specifio arthritia hacmophilia
sccordary neopla ma and endotheliomata arising from the svnovial mem
TR

Tust as there is a lag in the \ rav evidence of tho early development of the
Yiweanexo too isthere s lagin the radiographic signs of healing The orpaniza
tron of granuloma nto =ound fibrous tissue or the encapsulation of realdual
debris are themrelves processes inviuble to the radlologist often they can
bo inferred by the advancing reconstitution of the rurrounding bone but
concluave evidence will only appear with the ossification or ealeifiention of
granuloma or the enleifieation of debria.

Atrophy due to prolonged discase nnd disuse affects not only the internal
structure of a bone but the mize strength and shape of all the bones of the
part «THe circumference of the shaft ia diminiahed o too i the thicknoss of
the cortex and occastonally premature closure of the growth-disca accounts
for shortening+Of the other hand persistent grumbling wnfection near the
growth discs may reault In over-frowih
" TIe FqueTiSE of the changes g';‘?i; hayo been outlined is slow and excopt
m the enrliest stages when the flest \ ray signs are to be expected thers ix
little point in repeating X\ ray examination_at intervala of less than three
months

Diagnosss may often bo acceleruted lyy the demonstration of tubereutous
lesions elscwhere The initial \ ray examination shoukl alwnvs jnclude the
chest,_and this should be repeated at internals Btereoscopto ratdhopraphv and
tormography may be of valus under execptional circumstances \ ravs too
wili contribute to the dlagnoais of renal complications and where renal tuber
culoals ix suspected excretion urography s required
\In lLEktl} tuberuu]l:hhnpcni-l caro must be taken of the patient in the
th[:‘y room Em’deft t his immobllization may be acourately maintained

means that the stafl of the X ray department should work In closs
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v
limison with Residents and Ward Sisters Later on, when the dmeass 15
quiescent the patrent mav be moved a little more freely in order to obtamn
a more detailed X ray picture

PROVISIONAL DIAGNOSIS8 THE OBSERVATION JOINT

Since the nature of the disease is such that an early definite diagnos:s is
imposxible we must put up with @ provieonal diagmosis and act on 1 asquickly
and dnngently as 1f 1t twere definste

The advantage of making a provisional diagnosis and taking eardy deci
mve action s very great and may well mean all the difference between perfect
recovery with free mobility and a stiff jolnt in # wasted kmb In former timps
the diagnosis was not made until after symptomatio treatment of the eady
synovitis had failed and the signs of tubercnlosis had become unmistakable’

Radiological evxdence of decalerfication and eromon wers regarded as
standard features of articular tuberculoms and unless these appeared, or
laboratory proof was forthcoming the dugnoms of tuberculoals was quté
properly regarded ss dubjous. Our modern attitude is that & provisional
(admuttedly dubious) dmgnoss is fully justified if it 1mproves the ohfld s
chances of regaining the normal use of his joint There is 5o great a contrast
between such & result and the stiff joint and shortened hmb of a ohild whu
bas been trested expectantly by patchwork perods o o.
until radiographs have made the diagnosis clear and ldrnmdon to an opcn
air special hospital has st lest seemed warranted ! This does not happen If the
cases are admutted immediately to an orthopaedic hoamtal for observation,
Ready cooperation between doctorz and hosptals and between general
and orthopaedic hosptals will bring this about and give the patrents the
best prospect of recovery with normal functjon, or at least with minimum
damage

In the synovial group then X ravs give no specifio information. Un
fortunately the early aigns and symptoms are so slight and unalarmuing that
1t 18 hard to persuade oneself and still harder to convince the patient and his
parents of the necesmtv for his admission to hospital Ope 1s tempted to
hesitate to trv a month or two 1n plaster and so on. Such patchwork may
cure the transtent arthritis but it ruins the chances of a tuberculous joint
and at this stage one cannot tell which {3 which and must therefore play for
safety To hesitate is to be lost for after & month or two of immobllization
the joint appears deceptively normal This dissppearance of signs and symp-
toms 18 indeed a atandard trap in the diagnoms and treatment of tuberculosis
of bone and joint It 13 o tempting to treat the mgns and symptoms and to
remit treatment when they disappear so deceptively And synovial tuber

culosis readilv enters mto this game of cat and mouse Indeed, the dis
sppearance of all ngns of inflammation after a few weeks of immobilization
should be regarded as part of the normal clinieal plcture of svnovial tuber
culosis Thomas offered us our safeguard—the secondary diagnoss seep 39
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The sedimentation rate

A single cxamination of the meclimentation mte a of little value in the
diagnosds of tubereulosia though an exceptiomlly high reading suggests
revere taxacmia But the test fs non_pecifie and is affected by many factors

On the otlier hand this can be of con klerable value when taken at regular
intervals throughont the course of discase as an Indieation-of-the cllgi_n_ﬂ,_

rogrese of the patient (Fig O
E-But mnlml:l\l\ v\lwrvglhm has been a high_reading dunng the actiy
phase ray about 70 mm In the hour and after progre« ive clinical improve
ment has been asooted with progresdve_diminution of the figure there
mav be a check 1n the fall at about 20 or 30 mm_ deapite the continuation of
favourable progress In the authors expencence thia need not be regarded as
indicating petsistence of active discase A flgure of 20 or 30 mm may remain ‘
for vears after evers other sign and avmptom of discase has disappeared !

Diagnostic operatlon by arthrotomy or removal of an enlarged
regional gland

The indications fora diagmosticarthrotom)y linv 6 not been rettled  therefore
a few years ago ane of the nuthors rent & number of his collengues a question
neire Do vou do a diagnostic arthrotomy * 1f so what In vour procedure *
That the indications had not yet been agreed on was clear from the answers
Often or alwavr 137 No or never 15 Rarely Oceaslonally  Only
in selected cases 13 But the answers have enabled him to outline the indica
tions and contra-indications To begin with it should be understood that
dagnostic arthrotomy is not without danger to the patient and may mis
direct the diagnoss! For unfortunately a diagnostio arthrotomy Is by no
meana always declslve and purely negative findings must be regarded as
provimonal since the bacteriologst or guinea pig returns a negative report
if the particular material supplied is not wnfected by tuberclo bacill. For tha
characteristic histology 15 only seen tubercle bacill are themselrea present
(though prrhaps uot eanly seen) 1n the microscopie field This In analogons to
the radiologieal poution And purely negative reports from the histologst
bacteniclogist and guinea pig ought to be classed with necative reports from
the radioloqst
Then again both Osgood and Ober! report that the wound may breah down
and give nise to prolonged trouble It is clear that there is danger of tubereu
lous infiltration of the wound track outwards followed bv pyogento infection
mwards The former 15 & slow affair and can always be prevented by arthro-
desis within a week or two of the diagnostio arthrotomy It must be true to

say that diagnostic arthrotomy 1s safe 3f a positive diagnosis of fuberculosis
wull be qut by fusign, and dangerous only when conservative treat
ment b continued deapite o pontive diagnons -

The authors suggest that in young childreri & dlinical dlagnosia carefully
Persoral cormmunicatione.
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tested and reviewed, is all that is needed arthrotomv is contra indicated
for it Is naky and v In children permstenos of & ohronfo decalclly
ng arthntls s sufficient for all practical pprposes

It has been pointed out by Seddon® that in the early stages of a bone o
Joint lemon one or more of the regional glands may be infected and enlargec
and that the excimon and examnation of such a gland by misroecopy o
gunea pig inoculation will give pomtive information without the need fo
operative exposure of the jomnt .

The lymphaties of the hup drain Into the iliac glands and for biopey the
largest of these glands is removed through & muscle-sphtting inclmon jux
above Poupart a lignment The lymphatics of the knes run mainly into the
deep inguinal glands but occamonally some of tho superficial glands may be
fuvolved It is best therefore to remove both a superficial and a deep glanc
for exarmination It may be assumed that most of the lymphatics from the
ankle oventually pam into the deep ingumal glands But any enlarged gland
popliteel or inguma! should be chosen

In the upper hmb the glands in the axilla are numerous, and rather wide-
spread here again, asin the mguinal and {liac regions it 13 possible to remove
a normal gland and to leave another showing tuberculous {nfiltration un
noticed. It is probably wise only to remove glands in the upper limb if they
are palpably enlarged.

At the operation an enlarged gland is removed and subsequently out in
two one half is put in f&dihn%m_mﬂm the other in s{énlo normal
maline for gmnea pig innoculation The results of ths prooedure have been
nvestigated ?}"Sc_oﬁ'md Arden (1047) They reviewed the pathologleal
findings in coRjunction with the subsequent course of the dissase in twenty
mne hips and sixty knces al30 1n a smaller number of other joints which were
too few to mive a deflnite conclusion. But with regard to the hip and knee
they were satizfled that & pasitive gland biopsy was of value but that a nega
tive result shonld not be regarded as disproving tuberoulosis.

Biopsy from gland or joint is indicated when a definite diagnosls cannot
bo renched by other means and there are good reasons for avoiding further
delay

In children exact diagnoms is rarely urgent and as has already been stated
arthrotomy 1s only indicated when the patient 1s ready 1n stage and in age
for fumon On the other hand an enlarged reglonal gland can bo safely removed
at an early stage and 13 then more likely to gne positive informatlon than
later on

Diagnosis by chemotherapy
Occasionally the diagnoms can be cleared up by chemotherapy Sometimes
ﬁ 1atenaive course of peniciliin will lead to the rapid resolution of signs and
svmptoms and we know that pemicillin 15 without effect upon tuberculoss
or it mav be that streptomvein gis en in full doses for three or four weeks will
Seddon, H J  Bruuk Mediw! Jowrned, 21 Jun, 1039 p 103
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1rad to the diaappearance of the signs awd avmptoms much more quickly
than could oceur in tuberenlosls Case W W faan extremely gond in tance
Unfortunately the flukd removed from the hip pase a negative enlture and
the discharge from the car was not insextigated

Fra. 10 Four pletures. Cae W W
{e) Low-grads fection of the hip 41 49

‘,a\
¥ o
\ ~

1y $0 Case W W & hoy sawd B with pain In the right hnee
arthnt  of the lup (kg 10) the Mantoux test I'::ﬂum\gt l)for;zoni:(&ft Hw}?:
Inter it was negative) and the E8 R. was 11 mm Provrional disgnoshs of tu Ulrmrl:;h
wa mnad and the bip immobllized In a plaster apien first an | ater on a fi -

& 49 Developed acute otitls media o fame

18 49 Pyrexial and complaining of hea Inche
M)r]‘ mnqtis dgnosed On lumbar pumeture the oaf was slightly turbk! with no

ane m presure  Analysis showed: protein 82 mgm per cent., sugar 5 o
:xju«]h 611 manly Iymplocytes. Culturo was stenle On the following d.\)fi:‘cg:
Jon :;unmdm.nardm‘lnlbn jumbar puncturs showed an Increase in the number of cells
w ly polymorpha,
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Tt was conidered thht the meningitis was probebly pjogenic and the patient was
treated with
Btreptomyoin & 000 units intrathecally and 500,000 units intramuscularly cach day
Pensllin 100 000 units four hourly and sulphadsine 0-78 gramunes four houdy
vement was rapid, the streptomyein and sulphadiaxine were dis fnued on
27 v1.49 and the penicillin on 28 vi.49 by which timo the CS.F abowed 155 celly, 67 per
ocnt. pratrophils with 46 mgm. protein. Tho otitis medin had also clcared up

Fi1a. 10 (3) Bame casw aftor traatment (soo text) 22.ix 40

During this time the hip was treated by traction only immobilization beng impossible.

2511149 Resdmitted to Wingfleld Hoepital. No clinical abnormality could be found
in the hip, there being & frec peinlems rangs of movement equal to the normal side.
Figr. 10a b o d X ray film showed = steady improvement In oateogenesis without
lows of srticular cutlines.

Duscussion From this unusual ease-history it would appear that the otitis
media hip disease and meningitis were closely linked and due to the same
infecting orgaruam as all three conditions Improved mmultaneously And the
resolution under chemotherapy was so rapid that the original diagnosis of
tuberculoms had to be abandoned



Fia 10 ( } and (d) Bhowing full rangs of movement 2*.ix. 4§

LRI x
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When an srthrotomy is done attention should be paid to the following
points

{a) Ample incision into the jolnt for Inspection of syrovial membrane and
artionlar surfaces or If the signs are localized, a smaller incision In
that region. The surfaces of the wound should be carefally protected
from contamination by the material from the jomnt

(b) Duscovervy of the most diseaned part and removal of & generons sample
of this for histological examination

(¢} It is well to ask the pathologmt also to be generous in his supply of
material to each guinea pig for the infection may be ahght and
scattered.

Comparison of laboratory methods
Professor A.D Gardner a bacteriologist who has made s special study of this
subject has furnmshed the followmng table dealing with examination of por
tions of synovial membrane removed at arthrotomy in 18 cases which proved
tubercalons.
TaeLE 1
Posrt ve histotogcally 17 24

Omo case wat negative histolopeally and by
mines pig but proved by fndlng T.B @
wnowr

Porstris by guinea piy taxt 13 72
Poative hirtologieully } " 2
Negative by guinca pig
\egatire
Pouitire by guinem pig

\.B —For histology from one to four sclected hiocks of tiasue were
prepared, ooe if the trmae looked obviooaly tuberculous, several i 1t
appeared doubtful.

Thus Professor Gardner sexperiencesshow thata pathologist experfenced in
tuberculous material, who 18 prepared to take trme and trouble is at Jeast
as good as a guinea pig m finding the bacilli in flutd and & diagnesis from
tissue A portion of tiwue sufficiently infected to give a guines pig tuberou
Iomus will show tubercle bacilli or be histologreally characterstio of tubarculosts.



CHAPTER 111
THT GI NI RAL TRFATMINT OF TIIF DIST ASF

PROPHYLANIS

\ren ean be achicved in two fields first by an organized effort towands the

liminat { all mources of tuberculous infection” imnan and bovine Open
&E;l%dn:nof the cow & udder and the human lung are sources of hiving
tuberele baaili Both these rources are dangerons hnt of the two the Iatter is
much the greater The elimination of tuberculosis from dairy herds is most
de<itable but tubercalows in eattle Js 20 presalent In some conntnes that
rapld realization of this ideal fe altogether impracticable Fortunately it has
been proved that infection from tuberculous milk ccases to be  danger
wherever effictent pastcurization fs in foree On the other hand eloso asrocla
tion with a carcless patrent suffening from open pulmonany tuberculo~is is
likely to Jead to repeated heavy and therefore most dangerous droplet
wnfection That is the rearon for segregation and where aegregation eannot
be maintained for the most carcful education of the patient for the safety

of his neighboura

A second publie datv is to malntain the umty by the
exclusion of all avordable devitalizing factors such as poverty overcrowding
bad housing overwork, and dangerous working conditions An ample and
well balanced dietTa of specaal value

The action required by these conmderations 1s social service a duty of
governmenta and local anthorities—immensely important to the control of
tuberculosis but outside the scope of thrs book.

We have as vet no sure means of developng the specific active immumty
of cur patients though the value of vacclnation with bacilli of attenuated
virulence is still being explored. General treatment comprises the skilled use
over a long enough period of four natural remedres reat food, the sun and
the open-air - -

FOOD

Food must be adequate but no more well cooked attractive and ap-
propriate to the weather Our patrents do not need fattening unlexs they are
too thin and should be little above their normal welght The diet should be
simple well balanced and pleasantly served indeed the probationer mav
h;ito excreme a good deal of tact and charm in feeding the frailer sort of
c]

Our patients are very much exposed to the weather and when it is cold
require more food and especially more fat In hot weather on the other
hand, their meat fat bread puddings and suchhihe should bo reduced but
they should have plenty of fresh frmt vegetables and be persuaded to dnnk
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extrs water mostly between meals as a precaution agamst renal caleulus
(sc0p 33)

THE ACTION OF S8UN AND WIND

In treating sheletal tuberculoms we aim at giving our patfents physical
rest and metabolio stimulation end it is to the open-air the sun and the
wind that we look for the latter

It is the authors opinion that the main virtue of so-called heliotherapy
lies in the exposure of the patient to the varying stumulus of warmthaid cold
wind and ealm and all changes of the weather

It in this part of the treatment that can only be carned out in open air
country hospitals and it was in 1910 that one of the authors first came acroxs
such & hospital in Shropehire. Duning his time 1n the wards of a London
bospital, first as a student then as a House Surgeon Pott s disease and hip
disease had meant deformity septic complications and in the end the slow
misorable progress of lardaceous disease In contrast to this the work of Sir
Robert Jones in open-air hospitals at Basohuroh m Shropshure and at Heswall
in Cheshire seemed miraculons The children with tuberoulous spmes hips
and knees looked perfectly it and at Heswall they had not lost a patient
from lardaceous discase for two years All thm was accomplished without
direct exposure of their bodles to the sun

The action of the sun on the body

1 Its photockemical action (a} Synthess of wtamv_in(D,irom ergosterol
this is obaorbed and is helpful to patients with vitamin D deflolenoy Vita
min D ean be admunistered from the dupensary

(b) Irritation advancing to destruction of very superflcial livmg trasues
the absorption of the products, within emall imits and in certan cases, may
be benoficiel But the danger of overdose is definite and fo febrile patients
any dose ts an overdose (herefore their bodies should never be exposed to sun
light Groes overdose in the ordinary patient is demonstrated by & nse in
evening temperature

It is only in the spring and summer that an overdose of light need be feared
in temperate climates and at ordinary altitudes and Rollier s table designed
for the Alpine suplight 15 needlessly slow for our English sun The authors
fully agree with Rollier that several ahort exposnres are better than one
long one

2 Its keal, A warm mun and cool wind combined have great virtues The
wsun keeps the patient warm whilst the moving arr cools and stimulates the
skin The effect is rather that of a long-continued relatively genial contrast
bath The metabolism of the skin itself and of the muscles and viscera
(liver &o) through reflex association is stimulated. Too much heat is as
bad as too much ultra violet light for its relaxing and devitalizing effect is
the very opposite of what we want In particular great care skowld be taken
to avoid any warming up of the local lesion for that is most harmful This
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danger fa rather generally overloohed eg & plaster containing a tuberenlous
ankle i« repentedly baked in the sun if an alrcers followa the innocent
plaster bearn the Dlame!

In & hot summer it i< onls too easy to do more harm than good by the
application of the sun » Jight and heat to the bods  amd even without dareet
exposure it may be difficnlt to heep the patients cool enough in or out of
doore One way and another the summer pun can easjly do more harm than
good ko much so that in ho~pitals which are ill deugned or il informed the
patients do better in winter than in summer Perhapa the most important
climcal point in the demign of a ward for tuberculous carea conctma ata
capacity to keepenolin very hot weather

3 Ite peychological effct Sunshine 1 cheering and stimnlating  but onlv
if the patients are gnen adequate alternating periods in deep shade The
run should npt be allowed to shine in the patients eyes

4 Exposure to sun and wind dehydrate the body (sce p 33)

‘The wind

This 1« probably the most valuable component of heliotherapy ., The wind
cools the skin by convection and stimulates it by ita ever varving tmpact

The combination of egal moving air with warm sun<hine ia pleamant and hke
»_contrast_bath, promotes active hyperaemia ol the skin Leonard Hill
reported that in Montana the beat production of the resting subject was put
up to a notable degree higher than was the caso with the children at Alton
in summer but not higher than the latter in winter !

The effect of the wind on the body is not wholly tho result of cooling for
there 1 also the reflex stimulation of the viscern from the akin.

The air bath

Heliotherapy  can be carried out wathout vimible sunshino As much as
posaible of the body s exposed to the open air for a period which if it ia
ta be the best must be judged on ench single oceasion for each indikdual
Here again is an opportumty for the probationer to contribute personally to
the success of treatment

The authors have great faith in the valas of air baths all through the year
and thev think it probable that the ordinary Englrh weather applied to the
skin in well regulated doses will be found as effectine n the trentment of
tuberculosts of bones and joints as that of other climates and more belpful
than mdoor artificial sun

Through the winter the patient should have threo or four air baths a dav
In very cold weather he should have just a few seconds exposure of the body
to a touch of keen wind mever long enough to cause a harmful ohill The
a1r bath should give an enjoynble cooling stimulus and be followed by are-
actlonary glow

Qur ward sisters should be tawght directed and Jrequently reminded o wse

HUll, Leonard Jowrnal of Tabercwiosts Apnl 1922,
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the wind and open air up to the oplimum 1 the winter and warned often and
Joraibly aganst the danger of the sun 1n summer except 1n the early morming and
18 the eveming
CHEMOTHERAPY

Streptomycin seems likely to prove of immense value m the treatment of
akeletal tuberculoals and its septic complications Indeed the position seems
closely analogous to that of peniclin versus the gram positive coom though
it would be foollsh to expect such quick results Not only w the tubercle
bacilli protected by Ilts waxy coat but the very nature of the tuberoulous
grannloma makes it unhkely that any blood borne drug can reech all the
bacill for many of them Lie 1n the avasoular caseous centrea of the tubercles
and in the ischaemio semu-caseous and fibrotle material around. The efficacy
of both theee agents depends upon their access to the bacteria Where the
bactena are in a vascular area the drugs are effective if glven m suffiaent
dosage and for a suffiddent period. But where the basterla exist in large un
draiped absoesses or amongst necrotic tissues the drug cannot get at them
In such cases surgery and chemotherapy can succeed by a well planned com
bined operation.

It s furthermore unfortunate thet streptomyon differs from penicillin in
being toxloto human tissues affecting particularly the kndneys and the eighth
?mﬂm Finally it seema that tubercle baalh expossl to mﬁgtm

osage quickly becomg):eﬁ-l_ta.lﬁo the drug The dose reaching the baocill is
ineffectual if the daily a tion 18 too small or where the bacilli are
relatively out of its reach

It is in caseous granulomata or amongst necrotio timues that high resstance
develops But the thorough drainage of abscesses, and the excpion ot erasion
of caseous and nenunocroﬁo)HErE"u;j;ove the remaining bacilli exposed to the
streptomyain. Thus the surgeon helps chemotherapy and we may con
fidently hope that chemotherapy will in 1ts turn help the surgeon by making
operation on an active lesion relatively safe from riska of dmsemination of
the disease or the secondary development of ainuses. For the blood-stream
and the tissues in intimate association with 1t are me an adrlaqunto
concentration of this powerful bacteriostatlo t Thus for example (see
Case J.A p 32) a juxta-articular Toous can & excmed or curetted not only
without the fear of promoting the mnfection of the jolnt but with confldence
that ahould any such infection ocour it will not become establlshed It is
said (Harloy Stevens) that some of the toxic effects particularly the various
forms of dormatitis are due to vitamin deflorenoy brought about by an altera
tion of the bacteriology of the large intestine which nterferes with the
synthesis this has been confirmed by Cairns and Smith in their work on

ingitis (personal {cation)
Dosage

The dosage for adults 1 generally at least [ gm & day and seldom more

than 2 gms Cairns and Smith of Oxford in dealing with tuberculous menin




THE G) NI RAT TR ATMINT OF THI DIRE KT 3l

mtis mve ndults 2 gme n day amd are prepared to go on for & minfmim

of six months and do fn fact continue nup 10 a vear in rome cases Tor
infants they ﬁmw»uudph( It worke out that voung
children get about T gm  clildren of @ or thereabouts pet about 1 gm

and adult= 2 gma Thia inten tve and profonged medieation bs aupplomented
by the administration of the principle vitamine of which the I_complex is
thought the most important Fven ro ft is not withont its dmwhache It ja
pocedtated by the stubborn real tance of the infection which ia proved not
only 1y the appearance of tuberele bacilh in films qute Inte on in the treat

ment but alo by & labllity to eardy reerudescence roon after the remis<ion
of treatment The elghth cranial nerve it damaged in almost all their cares
with low of the veatibulacreaction and alo in a much smaller proportion

deafnees But thev are convineed that it ts justified in the treatment of ro
fatal & drcase as {ubereulous memnmtis amd in the seres of seventy un

sclected cases with which they have dealt life has heen maved in about 0
per cent ‘This is verv remarhable when one remembers that some of the cases
have been compliented with miharny tubercles or mystemie tuberculous
discase

1In addition to the intramuscular injections of 2 gma for & minlmum of two
montha they also give dailv intrmathecal injectrons of 0-1 g streptomy cin
in raline and po on for eight weeks after tho last appeamnee of tubercle
bacilli in the filma continulng even longer than this if the chinical condition
is not fully satisfactory This Ia not all for in rome canes after fonr weeks
intermienion thev go on to & course of twenty injeetions given every ather
dsy then another month s Intermiasion after which decision Is made na to
the necesuty for further chemotherapy on a general estimate of pi
This is reached by a consideration of the patient a welght which should be
gamung CB.F cella and protein which should bo dropplng the temperature
which should be steady and the F.S R which should have fallen (though this
may still be above normal)

In remiewing the doasge then we have in the treatment of tuberoulous
meningitis an instance of a disease which was almost invarlably fatal and in
which it is justifiable to push the dosage to the extreme limits of safety and
beyond, 1n order to save Life as often as posslble In skeletal tuberouloss on
the other hand the situation 1 quite different In the large majonty of cases
the outlook is favourable with the standard genera! and Jocal treatment whioh
has long been understood and 15 described 1n this book Tt ia therefore wiso to
reserve chemotherapy for cases in which it is likely to be effectis o and in theas
cases to give it with due regard to the Limits of safety both in dosage and
p&ﬂ-ﬂd A; the same time 1t is olear that it i very desirable to avold n
¢ and ita use in unsuitable
nkn:sr:tualv mﬂl[;::i:, od cancs, otherwise the baecilli are

Taking the virtues the Limitations and the dangers of the streptomyeln
§FOUp mio consideration we would say that

1 In miliary tuberouloms end in tubereulous moningitis it is wholly right
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to give the d;ug In full dosea for prolon riods in accordan th th
Oxford plan. ged po o °

2 In synovial discase and indeed whorever a prinaipal foous a

d ppears to

be recent, and therefore not yot affeoted by fibroais or caseation ft should be
used in full doses but for periods within the lmit of safoty

3 Where diseane {srelatively advanced and therefore moat of the bacilh
aro Iying 1n caseous, 18chaemuo or necrotio tissues 1t can best be used n full

Fro 11 Caw J.A. Extra articular focus, proved tubsreulods, sfter erason under
t umbeella

doses for & brief peniod before and for perhape six or eight weeks after any
operation
Caso J.A

J.A aged 2 years with an cxtro-articular focus in the neck of the frmur (Fig 11)
\o evilence that the jolnt was in any way involved) tho focus was cxofsed under &
streptomy ein umbrella  0-28 grammes being given dafly for ten days beforr and ten
weth after the operation, furthermore 2 grammes wero placed in the cavity in the bano
at operation

Furthermore mn e ery owse with a joint in danger both the general and the
local treatment by surtable orthopaedic measures should be carred out as
carefully as before with close supervision and the periodic application of
Thomas s tests Durng this time and m the subsequent yrars of aftercare
the rise and fall of the patients welght and sedimentation rate should be part
of tho means of assensing their conditron
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Parn aminosalicylic acld

Thix drug nlone §« far lexs cffective than sireptoms cin hut fortunately its
uee intensifion the cffect of streptomycin andd tends to modify any resistanco
acqiired 1Y fictulerele acilll Unfortunately it lias a most unpleasant taste
arxd ia liable to canse nausea and vomiting At the moment it Tins to be given
five imen & dny with food 1t B frobable that it may shortly be available fn
a form which can he administercd Iy Injection amd less often

Stnking 1 rtro tosta of the acquisition of resistanco by tuberele bacilli to
streptomvein and the valuable cffect of parn amlngoalicy lio acid In prohibit
ing or modifying that resistance have been earried out by (memlo and
Tretrowski (1040) Refs Jowrn HBact 67 450-G4 1049 They found that
toberele bacifll repeated]y exposed to atreptomyein acquired a three fold
resistance duning the first thirty daya but subsequently thero wan a very
rapid increase in resistanco which beeame > 2 600 after cighty days

On the other hand it was found that when twe parts of streptomyeln to
one part of para-aminoralicylie ncid wero used in combination at the con
clusion of 120 days cxpostre the remstance was only increased by rather less
than x2.

Cod llver oll

OW fashloned but preferable to the more concentrated conveyors of
vitamin D especially in winter and cold weather

THE EFFECTS OF PROLONGED DORSAL DECUBITUS
1 Diminution of vasemotor response to posture

It is, of courme well known that after prolonged decubitus patients cannot
be raised to the vertieal poaition without faintness The normal control of
the circulation in relation to changes of position 1s out of action and has to be
re-educated. Furthermoro patienta who have been for a long time on therr
backs are more than ordinarily sensitivo to shock during or after operation
On the other hand the blood pressure doea not greatly vary from normal

'

2 Renal Calculus

Renal calculus is a dangerous but largely
proventible complication of
pn;}tmgedhdnm.l decubitus There are throo main causes, r "o
irst the of the patient produces a small stagnani
pelvis of the Ldsl&myn P el itgnant pool In th

Becondly exposure of the hody to the sun and the
open alr leads to
:lehyn(ilmﬂnu of the body through skm and lungs These two fastors combine
tﬁ,g uce stagnation and conoentration of the urine which favour Dreocipita
’i['nhlrdly in Pott s paraplegia the urlnary tract may become infected
the anthors own hospital where 00 to 100 patients are more or leas

constantly on their backs, we have rds
nate rec: of 8 oases of stone In ten veam.
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During the last five of which, sinos we were moro alive to the danger there
was only one

Many of these so-called stonies arv for & time at least more mud than
stone consisting of a mass of precrpitated material whioh can be fairly easily
washed away by the water oure and by changing the posture to the ventral
pomtion or by frequent rotation.

hey? has made an anslyss of renal complications. He investigated 102
cases which had been immobilized for three months or more In thees the
merdence of renal complications was 16-1 per cent Of 38 comparable cases
of less than three months decubitus there was only 1 case The 19-1 per cent
represented 32 cases of whom 20 were stone 3 renal tuberoulosis, and 9
pyelitis.

The most important sign of renal caloulus 1s haomaturis, and ward sisters
should be instructed to examine the first samples of mnne of every frame or
plaster bed patient after each turming Haematura fs an mdication for
careful X ray investigation.

Renal calouli can generally bo prevented reveral simple precautions must
be taken

1 The patients must be persuaded to drink soveral pints of extrs fluid &

day

2 Patients must be tilted or turned periodically Practice differs widely in

this respect The Pugh frames are mounted so that the patient can easily
be tilted to & sufficrent angle first one way for twenty minutes then
the other zoveral timess day In O<ford the patientis turned formally
once a week after the initial two months with the result that renal
caloulus has become a rarity

The very serious complication of paraplegia presents an altogether different
problem which will be considered later

3 Deformities of the lowwer limbs

Children kept for long periods on their baoks in bed are prone to develop
knock knee and genu recurvatum, and unless they are given frequent regolar
exercizes for the mtrinsic muscles of the feot pes cavus with long heels and
clawed toes Persustent care will provent theso deformities. Otherwise they
may well be a cause of trouble long after the tuberculous diseass 15 healed
Premature closure of the epiphyses of the long banes of the lower limbs is &
complication considered Iater (p 50) and the use of plaster spicas in bed
may promote mubluxation of the fres knee Surgeons aisters and nurses must
have and exercine a thorough and practieal knowledge of the nursing of
frames and plasters thev must be fully alive to all the dangers involved and
how they can be avoided

' hey LLA Th Dru sk Medwal Journal pp 1150-3 6 June 1934, Sos also, The Proven-
tion of Cakuhm F m the Tre of T 11 of Bpine and Hip (Annws!
Report of the London ( oxnty (owncil 1833 Pablo Health, 4 part3 p 28).
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{e}

Fio 12(c) Deformity remuitmg from prematare foxon of the
epiphyns in the ip-olatera! knee in & similar com

4 The skin

Bed-rores used to be a common effect of prolonged dorsal decubitus. In
orthopaedic hospitals they are now very rare This 1s largely due to the
expert nursing on frames, plaster beds and so on

5 The mind

What is the prvchological effect of prolonged dorzal decubitus? Taken
alone it could not be other than depressing But one can at least do ones
utmost by the design of wards, and their direct access to grass and games
and hfe and by opportunrties for occupation to make time pass purposefully
and pleasantls The systematic education of children while 1n a long-stay
hospital is compulsory m Great Britain Certificated teachers are attached
to the hospital and for certan hours each day donng term time the ward
becomes & school room Thus the children are kept mentally vigorous and
do not fall far behmd thetr fellows Adulta present a more difficult problem
domestioc anxiety must be dealt with by the almoner and the surgeon must
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make sure that every patient has o fair idea of his programme and prospects
Much can be dane to rec that the patient a time f« occupned Iy some eon
smetne interesting and even profitable handieraft and oceupational
therapy goc & lang way to help in this respect

Occupational therapy vocationnl training re conditloning and re
habilitation

Many patients admitied 1o hospital suffering from skeletal tuberealoxds
will not be able to return to their previous work They will often stav
hospital & vear or more and it is very much to their ndyvantage that thes
showld durmg this time prepare themeelses for such future employment as s
Tikels to be suitable for them to take up when they Teave hospital

There ia thus great need for voeational training as well as ocenpational
therapy  Cuided by the medical stafl the patienta should be encournged to
turn their attention to the future and choose at an eardy stage rome work
that will be puited to their character mentaleapacity and phivaienl imitations

For some patients probablv perhaps a relatively amall proportion there
mav be direet value in occupational therapy  but for the great majonty the
time spent in ho<pital can bo wed with an immenee relative advantage if it
is directed towards the preparation for some new occupation

Occupatronal therapy in orthopaedio hoapitals was ads ocated and to some
extent practieed in the orthopasdic howpitals of the First World War Sir
Robert Jones himeelfand Dr Coldthwait of Boston wheninthlscountn were
ardent advocates of the practice of some handieraft in restoring the activity
of wounded limbe As & result handierafts woro instituted in the wards and
workshops for the convalescents were developed in various orthopaedic
hosprtals The worl in the wards was beneflcal for hands minds and in
edentallv the pockets of the men This was genuine if pnmutive occupa
tional therapv The workshope tended to be used rather for vocational
tramning

These wartime institutions based as they were on sound principles can
be applied with equal advantage to the long lllnesses of the present day

The choice of occupation 1s naturally a vital matter and calls for & great
deal of expenence and judgement on the patt of an Adviory Officer {pen
below) who will, of course be Informed by the Medical Staff as to the man s
phtyldml ;;oudbﬂxtias and lmtations The Advisory Officer will have to take
1nto conmderation not only the man s character mental capacit:

g:l tlm:tub'}m lllahuc; also the other slde of the problem this lspfhe gp;\ftl?:l{:;
et exist for employment within range

special industry at & é‘mﬂm ensy of s home or in some
Bome patients then, require ocoupational therapy others vocational traln

Ing a third group wili be able ultimately to go back to their previous

occnpation provided they can be strengthened by a process of re-conditioning

This is beet achisved by progrossive phymeal employment designed to re

establish the phyuical condition of their bodies. A man must be not only
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healed but fit and hardened, if he is to undertake a full day a heavy work day
after day VMany & man fails to return to his occupation solely because there
18 no opportunity for what may be termed occupational exercise

Reconditioning is & process of restoring the strength and tono of the
patient Hisy needs are of course both mental and physical. Ho has to leam
to face and to carry throngh an arduous day’s work. Any form of physical
exercise which ean boe carrred ont under the direction of & masseuse is prti
fully inadequate in this respect Half an hour once or twice a day is, no doubt
a begmning but there is an immense gap between that and the strain of &
full dav s work ! Regular employment Is needed which can be graduated both
in the length of time and the phymeal demands of the work. The patient
having advanced quickly up to a pomnt only too often tends to stagnate and
thus fails to reach any sort of physical condition. How much happrer and
better 1t is for him mind and body and for all concerned that he should be
given some constructive work graduated within his capacity

Then, again, thers are some patfents who may not need either vocational
tratung or re-conditfonmg  but require rehabilitation alone {e the finding
of some occupation of which they are already eapebls without special pre
paration

This of course includes the fitting of & person into & wage-earning occupa
tion and covers a very wide fleld. For the term includes exercise of this
function 1n relation to practically all the patients whether thoy have been
given vocational traiming or not

W ewonld suggest that an Advisory Offloer (non medical)should beappointed
with thorough knowledge of all requurements The position calls for a man
not only with experfence and wide knowledge on the occupational side but
ono who has a flair for finding employers reedy to employ the patients from
the hospital who have pamed through his hands

The Advisorv Officer would bo responaible for organinng the whole service
with advisory dutles in the wards and liaison dutfes outnde



CHAPTER IV
TH1 10CAI TRIATMINT OF THI DISIASE

HEerE our aim= nro

1 To corredt any defornity and to favour local healing by reat in a enre
fully chosen pdhture

». To restore free movement whenever possible or if that is impossible
to lyrerg—rISBut sound anky losis

3 To remove heascd parta or tuberculous pus when necewsary

4 To prevent secondary infegtion

When treatment is complete we expeet the patient a limb (or spinc) to be
20 well and soundly healed that 1t will be permanently safe and scith 1ta wltymate
fitnction so well provided for that at the end of (reatment iLia freely, strongly, and

Wes oo that in most JoInts there conditions of permanent rafety and
maximum utility can only be achieved by free movement or soxnd bory
ankylosis

Our means are varous but the bamo principle of local treatment s Rest
enfored, wmunterrupted and prolonged asH O_Thomas taught us Andthia

Rest meludes relief of cach constituent part from tho strain of its own
particular function for the inflamed.aynorial and perisymorial tissxes it means
sillness for the decnlafied and eroded bone it means relief from pressure, and
for the fibrillated and aoftened artiexlar eartilage it means relief from friction
and from presswre -

8ir Robert Jones by practico and procopt gavoe his great authonty to his
uncle & prescription Each word of his pronoungement must be given its full
value When we remember that Thomas s father was a successful bone-setter
and that previous to his qualification he asmsted his father for o year or two

b deliberate and conservative methods have added mgnificance

Thomas had & e of plaster, his open splints for the spine and hip
were efficient and 8ir Robert Jodes made them comfortable On the other
hand many of us find the advantages of the application of plaster to certain
parts and at certaln stages greater than its diradvantages But most modern
orthopaedic surgeons wisely lay great stress on the value of being able to
expoee a large area of the body to the air Then agaln we owe to Thomas an
emphasis upon the confinuity of splintage from the moment when a tuber
culous diagnoms has been mads to that period, generally at least twelve
months later when soric modification of the enforced rest can bo allowed
with safety Thomas was inaistent on what ho termn, the secondary diagnoss
ie am ascertainment of recovery He put the matter thus  But it has been

overlooked that we ought before releasing the patient from our control to
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make & supplementary diagnosis and ascertain that there exists no longer
any 1 t of the all proviously dlagnosed. !

Thomas had no rediographs to help him he acquired and he can atill teach
us to acquire by observation and careful tests at the appropriate time a
sure amsemsment of the progress of the patient Even now with all our X ray
and laboratory assstance his methods offer us certain safeguards which we
cannot afford to neglecst Indeed a great deal of judgement may be required
to decide 1n any partioular case when disease s safely arrested One ia
guided by the patfent s generala oo temperature chart and sbove ail
by the changes shown 1n a weries of redlograplfa and Jocally by the absence of
any heat spelling or tenderies THS tadiograp h:;v‘mgm,ofiﬂﬂgﬂihdo
recalcification and the incieamng defim outlinos of ¢ yreas.

atithorshave ystated their belief that erther free mobihty orsound
bony ankyloms shanld be oy aim, and that only so can wo Pet
manent safety to endure the rough and tumble of bfe If then the joint sur
faces have been seriously dameged it is no Jonger a question of when we can
safely allow movement again, The problom is now one of deciding how best
to favour or bring about sound bony ankylosms This involves a change in
the application of rest in that while immobilization is kept up interarticalar
pressure is permitted or even encouraged As natural bony ankyloms is
almoat unknown in tuberculoms, operation will often be indicated In young
children it may be advwable to wait some years before operation can be
wisely undertaken, and 1n suoh oases we can in due time sdopt a form of
ambulatory sphintage

On the other hand whenever the abaence of articular destruction leaves
a hope of the restoration of movement thers comes s time when the joint 1s
set free provisionally for Thomas s tests Thomas taught that a joint which
when set free gains in range of movement is no Jonger Inflamed and s domg
well. On the other hand, persistent stickiness 1e a reflax musocular resis
tance to pasmve movement or a diminishing range of movement m a suro
sign that the inflummation fs still active and that immobilixation must be
reinstituted and maintained for another long period .

In childdren when inflammation is quiescent and eroelon has ceaned, thero
comen & healing stage There 1 now a constructive hardening of the granula
taon tissue which has hitherto been a partally organized infiltration of cells,
ammated by a reaction to mflammation. During thms scleroaing stage one can
often allow a little movement but cannot safely allow the premsure of weight
bearing Then Iater if all goes well, comes the release from all restramt and
protection This convalescent stage 18 recognized by Thomas s tests and by
radiographs

Unfortunately 1n the majonity of tuberculous joints, destruction Is pro-
gresmive until it has become clear that all hope of safe mobility has gone, and
that only by anhyloms will the lemon be safely and soundly healed Further
more we know that bony ankyloms does not happen in tuberculosis, and that

Thomas, H O Contriduticns to Surpery and Meodicine 1887 part 3 p L
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mont Jointa on which con Klerable strain dx thrown will seldom heal roundly
without operative arthrodesis
“Chldren heal Ixtter than adoleacents adulta heal alowly and the ol lerly neeer
achicre a final arreat In chiklren conservative treatment is eartied through
to ita concln 1ot both beeause they heal better than adults nnd beeause they
stand long-continued hospital_treatment Vetter in body in mind, and in
umldb?mﬁﬂ-nw But in adnlts operntion i« interposed as roon as general
and loca! conditions allow hecanwe ey Tieal poody slow]s Jor ot A1 \nnd
trecanse they do not bear lu;gwgntinljﬁl hn'-[ﬂlnhrr\‘titm well, But even in
some children the time comes when it can be forescen that without operation
healing will be delaved uncertaln and prolably unsound
The need for operation i often obvious from the fipd, In an adult for

example it 1s nio goad whatever hoping for the natural restoration of move
ment 1n & tuberenlous hip knee or ankle In rome jolnts the infected tixsues
can be completely exersed 1n others an extra-articular synostosis can be
brought about Provided that this removes all strain from the joint the
patient enn be allowed up as s00n as hia general condition will benefit thereby
We can then accept the pnnciplo that operation wall aceelerate sound healing
ard often bring 1t about when it would not otherwise tako place but woean
not afford to forget two vital yrinciples

(1) that the operation on a joint has no direct influenco on the deep-seated
i —— =

Iymphatic tuberculesls, and

{2) that the operation will bo far more certain of suceess if it {s done at a__
xtage when the general conditfon of tho patient Is at Tta bxat nnd the
loeal Tesfon s no longer active. - T

Ooe ought then in general to walt for health and for \ ry_evidence of
recalafication But operation may be indicated for a differont reason, not at a
chosen moment and at a fas ocurable atage but beesuse the locallesion remains
active in apite of treatment and becaure the toxaemin 11 1tsclf & danger to
hife and a bar to recovery For example one may feel b ndvisable to perform
thorough excison of the focua in the hip or excimon of the kneo n older
patrents in order to give relief from a mamive tuberculoun focus. One should
not hesitate to amputate the leg of & man over 40 with a widespread active
tuberculous of the tarsus

Agun in caries of the dorsal spine in an adult there may bo permustent pain
which eannot be controlied by & frame or & plaster bed bocauss it ia agsoclated
with resplration Tn such canes the movements of breathing seem to be con
centrated exactly atthe pointof somaticdestruction Theauthorsliayenctunl)
seen thls movement taking placo two or three times while olearing the dobria
Tound the lemon after costotransversectomy Raw infected bone above and
below was being ground together This harmful and painful grinding can be
imh::lgﬂ:‘:;dful;y -t;ong posterior bone grafting ond finally eliminated

e on is com; plegia

tion at mny stage of the dbu}?:u Then (oo pare oy call for opera

g a
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One cannot lay down a period for operation which will be universally true
for the indications and the circumstances vary with the individual case

Persistent grumbling activity

Someﬁmumohﬂdmmdaddmthemma@%l@gmw
mg Thbd)‘:lua to the lack of one or both of two mental factors In
healmg nd mechanical stability co the mte of the disease and the
patient s recovery of full vitality and remstance In the elderly thi extremely
unsafiafactory state of affairs 15 80 common that it has altered the indications
for treatment indeed whenever tuberculosls of the hip knes ankle or foot
has become established in an elderly person amputation is likely to be the
best and safest line of treatment In the upper limb of course amputation
can almost always be avorded (except for s finger which can be spared)
Disease which has started in childhood may be fourd continuing far on into
adult hfe b those responsible for the treat have not inasted upan
the achievement of bony ankylosis by arthrodess. The authors have seen &
number of patients who have suffered pain for years on this acconnt end in
some cases thelr deformity has gradually increased untfl it has beoome
extreme These patients have on the other hand developed an adequate
general resistance to the disesase which has only remained gotive in the hup
becaure of mechanical strain In such instances operation to correct the
deformity and to promote sound healing can be carned ont with Iittle delay
and without prolonged hospitalmation These are the ceses in which the
surgeon is able to regard the metastatic leafon objectively and in wsolation
mnce the pnmary lymphatio disease has long ago healed.

Splintage
The splintage ahould
1 Hold the parts scourately and comfortably in whatever posttion is
chosen. -
2 Allow fige circulation n the affected part
3 Allow free respuratory movements
4 Allow as much exposure of the surface of the body as poeafble to the air

5.Be as eimple inexpensive and widely applicable as possible In the
applieation of this splintage grest oare shonld be taken to avold pro-
ducing secondary deformities of other parts, and when prolonged
decubitus is necessary everything possible ahould be done to eliminato
stagnation as well as concentration of the unne

6 In spinal caries allow acgess to the back whenever necessary without
ik of local strain or movement and, where bone destruction has mado
a local kvphos Inevithble and even desirable for the sake of sonnd heal
ing and stability enable it to be minimized and localited and com
pensatory curves to be developed

Bat there is no such thing as fool proof splintage Nor can the uso of the
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vanous aplinta frames and plaster beds e easily learnt ont of & book vet
It is only hi« intimate acquaintance with their uses and their dangers that
enables the expert to keep his patienta comfortable nafe aml nt rest Fyery
purgeon reaponsdble for theee enses ma t acquire this hnowledge by elowe per
sonal attention to the details of nurang in the wards amd by taking every
opportumty of disenwion with old hands at the eraft whether they be his
scnior colleagues or lns wand alxter He must be aware of every danger and
how ta avord It by the ure of some pad or pull and know what ean righthy be
done and what must not If hix patients are to be on frnmens in & hospital
unueed to frames he will run up against trouble unles< he is fully competent
to nuree a frame lumrelf Fiklence of a lack of this hnowledge is all too
often acen in the form of patients who venm after the completion of their
treatment and the sound lLealing of their tuberculous ledfon are atill suffer
g from di=abilities dure to fault« of aplintage or of the metliod and extent of
immobilization Irreparable damage may have been done

1t is above all dicastrous to allow any interference with the circulation of
tho part or any clreumferential compres<ion of an Inflamed joint W liencver
powuble splintagoe should permit free access of light and air to the unaffected
parts of the bodv If an appliance is atill required when the patient gets up
it #hould be our aim to make It as light rigkl durable and comfortable as s
conmistent with effective control

In an appendix (p 287) will be found a descnption and rome llustrations
of various standard aplints and appliances together with & few hints on the
use of plaster of Paris, and an indicatlon of some of the difficultics and dangers
amocisted with theso methods of immobilization.



CHAPTER V¥

OPERATIVE TREATMENT

A For Dgnoms (already oconsidersd in Chapter IT)
B For Cold Abscess
C TFor the Prevention and Treatment of Secondary Infection.
D Directed toward the elmination or hmll.l}ggf}hej‘mnl Discase thes
ncluds
(i) Treatment of extra artioular bone foel
(il Excimon or erasion of joint disease with intra-artionlar arthrodess
(Hi) Extra artionlar arthrodems alane or in addition to the abore
(Iv) Wide excmsion of all infected parts with subsequent pseudarthrosis o
amputation
E. For the Correctionr of Defarmity
F Yor Paraplegia (to be conmdered later in Chapter VIIT)

THE TREATMENT OF A COLD ABSCESS

A cold abscess develops very slowly and causes 5o pan 8o the patient i
often unaware of its existence for a long time It may even undergospontaneon
ruptare. with grave risk of secondary infection before any mention of It
made For this reason 1t 18 most important that all patients in hospital fo
skeletal toberonloms should be exaruned thoroughly and frequently Ar
abscess can be harmful both from the toxagmia 1t produces and from it
pressure on vital structures such as the spinal cord it may further I
threatening on.account of prospeotive rupture and eecondary soptio infection

Tho microscopio examination of the wall of a cold abscess shows that fi
is more than a mere collection of the products of destruction and reactior
poured out, from the skeletal focus The formation and extenslon of anch ar
abscess involves the infection of the aurrounding tissues by tubercle bacilli
thus 1ts walls contain actnv o taberculous folticles (Fig ») Thero are honever
great vanations in the degres of this capsular tuberculosls and it 1s fortu
nately the rule that its quiescence follows the healing of tho skeletal leston
and ifnecd be aspiration of the abscess \ow and then a lato residual abscem
mav give a liftle trouble on its own account ~

“%@Mﬂ&ﬂwﬂi@mm
mgthou¥ the Tormation of  sinus_On general principles such an abscess should
be'nspurated but sometimea where t is deeply placed and shows no tendenoy
to come to the surface or merease in sizs it 1s beat left alone for the time being
since it 15 likely to dimunish as the diseass becomes quiescent furthermore
deep aspimtion 1s not withont its complicatrons -

Aspiration should be undertaken only after due consideration and with the
most careful aseptic precantions It can be carried out under local anaestheaia
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in adulte but in children a general annesthetio fs beat The contenta of a colid
alreceas vary widely incon 1 teney from a thin watery fluld to thick flocculent
s Sometimen a combination of the twoTaToumd A tuln flukl with flahes of
remi-xalid matter One should begin with a fafrly fine needle and alwavs uso
the narrowest that will mucceed since_n_wide bore needie is more likelv_ta
Jead to leakage and infection of $he treh The gecedle shoutd be ineerted
t_nmug]ﬂgn\;[%) nkw_gh_\nnm[mmj]ﬁ‘ abxceas ro that it track is long
and obligne and 1if po~able 1t whould pas«_through,muscle mther than he
direetly, gnder theakin The pomt of eatry of the newslie should be anaesthe

tized and then a amall inct fon made wath a tenotomy_knife. This i+ adviaable
beeause a medium bore needle hepnt in rome_time during the n<piration 1s
likels to leave a gaping hole wath the nlgmmlwl aml white

1f the flow of pus ceares before the abecers is nearly empty it is ikels to be
duc to a rmall plug of matenal in the needle and o little air ahould be
njected to free the aperture Thim s repeated as often as necermary and again
before the needle 18 withdmwn for if this is not done a tiny_pieee of infected
materlal may be deporited in the needle track leading to its infection and
the formation of & sinus \arous fluids have been recommended for the

modification of the obstinate contenta of an abecess in the authors experd

ence thev-have proved far from ratisfactory in that the pus bs little more
amenable to aspiration and repeated attempts weary tho patient and end
in & mnos.

The fluld withdrawn should be examined by amear and culture and it 1s
helpful to Le given a rough assesement of the numbers of tubercle bacilh
scen in the smear an this gises rome indication of the nctivity of the infection _

But aspiration is sometimes unavailing perhaps most often in the ankle,
wrist foot, or hand , then comes the choice between opening, evacuating, and
clonng or opening and allowing leakage under the most carcful control
When the abscees can bo incired through healthy tixsues snture of the wound
is desirable in the hope of primary_healing, Before the wound fs closod all

must be stopped the cavity should then be carcfully washed out to
ensure that no infected necrotic matenal is loft All tho sutures deep and
superfien] should be tigd very gently for tight sutyres eause jschaemia or
necrosm and favonr infection It should be unnecemsary to mention that such
& procedurs should only be undertaken with full aseptic rdtual and under the
protection of chemotherapy (see p 47) On the other hand where the alscees
i SR L e o sl ity
alter ‘ncisior Do e our ex ce
secondary infection can be prevented by sufficiently careful technique

including the application of a special antiss, t_th
ptio to the & both
operation and afterwards at every sy ent d i, Dot =

peration ¢ After its ovacunbo
e o is allowed
e Yity is a to and any fo gauze draun is

¢ incision is of good length the whole | aneous
Sk o length of the suboutaneous

on may reach the sinus by @ spread from the skin by inadequate
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dresaings which do not prevent contact of fingers or bed clothes, by implanta
tﬁnorbyafg&@M‘depamu}mMngadm g Anv
hospital in w] this type of case is treated should have a definite routine
lard down for the dresaing of mnuses and these rules should be rigidly kept
1 No dresmng should be done in the ward.
2 The cleaning of the room 1n which dresungs are done must have been
completed at least one hour previoualy
3 Fhies &o must be kept out by adequate fly proofing and the use of
DDT
4 Blankets must be removed and replaced by clean sheots before the bed
is brought into the room.
& No ome patients or slaff is allowed in the room at the time of the
dresaing or for at least 15 minntes before without an adequate mask
6 All dressings must be done with full aseptio precautions and an 1m
peocable no-touch techmque
The akin for an area of 6 inches around the mnus must be painted with
& mixture of 1 per cent crystal violet and 1 per cent brillant green
1n 70 por cent aloohol
8 The dressings must bo extenaive of non absorbent wool and be
bandaged firmly in positior (never little pads of gauze stuck on with
adhesive) -
9 A clean case must never follow a septio one
10 The dressings must be tharough unhurried, and infrequent For a few
days daily dressings may be necessitated by profuse discbarge but in
the absence of pyogenic infection there is soon very little leakago and
dresaings once or twice a week suffice
11 Repeated bacteriologioal examination of the discharge from a snos
and should pyogenio infection have ocourred the fault should bo
sought and the sensitivity of the bactera to penicillin investigated.

K

THE PREVENTION AND TREATMENT OF SECONDARY
INFEQTION

(1) The prevention of sepsis
Pyogenie infection when it ocours is almost always o lato complieation
but very rarely a tuberoulous and pyogenlo infection appear sunultanecualy
with the signs and symptoms of acate osteltls Such & case must be dramed
for sepmis and put through the standard general and local treatment for
toberculoss
Ordinarily pyogenio infection can and should be avoided by p
1 Early and adequato general and local trestment which limits bone
destruction and abscess formation.
2 The asparation of abscesses coming toward the surfaco in good time and
by a long track -
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3 \Iwrnlmu aseptc and antiseplic dreanng techmque of any xinus (reo

abave) -

Thix iIn the Wingfield Morris Hoapital has proved ko relinble aml bene
Gl that it deseryes emphasis If a tubercalous focus has been well treated
and the patient I doing well the discharge from that foeis will very quickiy
eson and dry up Within a few dave or weeks the whole thing i« healed
Yor a period of five vear we had not a single case of recondan infection of &
tuberculous ainte

Tn the old daye recorlary pyogenio infection of a sinus waa almost univer
aal with tho tmpglo rexults we knew only too well—unending flineas periods
of pyrexia profuse suppuration lardnceous discace and a slow and miscrablo
death

({f) The treatment of sepsis

Sepsin Las alwayr been one of the most serjous complieations to bo met in
the treatment of bono and joint tubereulosia It surgical treatment is the
standard treatment of repsis anywhere f.e adequate drainage and this may
be difficult

Surgical measures should bo combined with chemotherapy systemie (sec
P 30) and loenl Here tho sinuses aro syringed daily with stroptomyoin and
peniallin in the proportion of 1 gramme streptomycin with 200 000 umts of
penicillin disolved in 1 per cent CT.A B

Streptomydn 0-25 gramme with peniallin 50 000 units can with advantage
be injected into a closcd abscess Usually this injection is carried ocut after
aspiration every two weeks

THE ELIMINATION OR HEALING OF THE FOCAL DISEASE
(1) Treatment of extrn articular bone foci

What are wo to do when there have been algns or symptoms of arthritis
and X rays disclose an extra articular foous without evidence of Infection of
the jount ? In casea in which the focus appears definitely extra-articular ono
in adrely tempted to curette ft through an extra-articular approach Calxé
is not infected His warning concerns the danger of sinus formatidn with
secondary mfeetion of the jeint via the sinua In the authors limited experi
ence of such an operation no long-continued sinus with & ruk of sepais has
occurred  but on the other hand, when mgns of arthritis have called attention
to the lesion, the joint itself has alrendy been infected with tuberculosts

Qmcous foer quite definutely non-articular may be discovered on account
of symptoms of endosteal rather than arthritio orign perhapa an indefimte
eching in a bone or the appearance of fluctuating swelling rather than pain
or lack of function in a joint Such a condition ocours not {nfrequently in the
sternum arib or in the small bones of hand or foot Thoss can be dealt with
by himlted surgical measures and the basio infection by general treatment
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(1) Excisfon or erasion of joint disease with intra articular arthro
desis

This is carried out 1n order to obtain sound, safe, and permanent healing
The arthrodems may be px__zceded by_the removal of all, or as much as
possible, of the diseased tussues of erasion or excision. The advantage of this’
15 that it enables the surgeon to eradicate the diseased tissues partly or com
pletely, and to owﬂ%wm In some parts,
notably the knes eramon or excision with direct arthrodesls is adequate
In many foints however some form 6f extra-artioular arthrodems is essentlal
either as a supplement to exoision or without any articular operation

8ir Robert Jones used to insist upon the difference between tuberculoss
in the old and the voung teaching that when excising & joint in & relatively
young patient one could leavs infected tissues, but that in the old one should
regard them as locally mabignant

{H} Extra articular arthrodesis

This, 88 1ts name 1mplies 1 s prooedure which aims at synostosis by means
of bone transplantation from a point proximal to a second point distal to the
joint without opening the jomnt The great advantage of this method of
synostoss 1s that the bone bridge m at a distance from the tuberculous leslon
for ast does not %%ﬁgw_i%ﬂa}_ Jrom an
w:u%hu words ¢ surgeon endeavours to got
union betwesn two bory surfaces olose to a recent even if no longer active
tuberculous leston he will fail but if he can by & graft between the two bones
builds bﬁwmwmﬁw and
P Fechatonl principses i st +ilvacy i T

Technical principles The m vary with the jolnts conoerned
but the pf@wma can be stated as follows

() The graft should have good oontagt at both ends with raw healthy bane

(6) The shorter th the

() The placing and the uh_?mg_@m:hou]d bew

cal straln bikgly to be Imposed ypon it

Mot only are thers good and bad technical methods 1n the operation itself
but also in the splintage and protection of the joint during the operation and
in continuity afterwards Finally there must bo s carefully graduated
exposure of the grafted joint to the strain of use in order that the bone bridge
may strengthen until 1t 18 abls to stand anv load which may be put upon it

(iv) Wide excislon of all infected parts with subsequent pseudar
throals or amputation
Extensive disease. Now and then there may be & very large ares of bone
infiltrated by tuberculoms and in the end practically replaced by & granuloma
permeated by tubercle bapilh This massive diseans may wmvolve the bone at
anie or both sides of the jount and the joint itself will of course be destroyed
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and its cavits occupied by debris and necrotio tissue Thia may mahe arthro
dests exceedingly difficult or even impracticable and may of necensity indi
eate wrde cxermon or mmpwtation Furthermore cven though it rhonld prove
powible Iy conservative meaauren to arrest the discase thiv would at hest
take reveral vearn and at the end the joint would have been destroved the
bones shortened and the limb wasted
The justification for »rde excixion in such a case fva better progno=is and
a much quicher prospect of recovery
Persiatent actlve disense Ocensonally & patient fails to reapond to
treatment Sometimen the local leslon alone will persist despite improvement
in the patient s general health Month after month the mdiegrmphs make
1t clear that farther bone destruction is taking place There 18 no mign of
the arrest of tho destruction still less of reealeifieation At other times the
patient an a wholo fafls to respond remaining much as ho was when admitted
to lLo«pital Buch a state of affairs Is raro in children but by no means un
common 1n aduits Whereas in the former caso radical exeivon will an a
rule be succesaful in the latter the problem i not so straightforwand It may
be that the man a ilincss 1= due to an nctivo lesfon of & largo jolnt or on the
other hand 1t may be that there is some other lymphatic or pulmonary lesion
which is responsible A eareful general examination wll bo made but oven
#o a great deal of considerstion and good judgement may bo needed 1n order
to reach the nght decision on the question of operation Tho problem is some-
times of this eort Is it probable that tho local lesion is alone respensible for
a man s {llness and that relief from toxio absorption will enable the man to
recover from any other lemon he may have? Or on the other hand is the
local lemon active only because of the man s general illness and will any
operation be futile or definltely harmful?
The operations that will have to be considered in such cases aro radical
exdsion or ampatation
Occaslonally amputation of a limb must be undertaken sometimes as a
hfe-saving procedure The indications may be cither loeal or general. The
local indications will bo conaldered in the chapters dealing with ndividual
leslons. Bometimes however we find a pationt with several active lesions and
obvioualy going down hill Under such clroumstances complete eradication
of & major active focus by amputation may well tip the balance 1o favour of
the patient
Pseudarthrosis. A very wide exciston of the diseased bony parts may be
m eertain casen po extensive that arthrodesds may be impracticable
In order to maintain length and provide the immobilization of the xoft parts
2;“ favour healing strong uninterrupted traction s esscntial from tho time
&D‘LIP':;:“’“ eg iﬂtf;hlﬂ):: the upper end of the femur must be hopt wellaway

It has already been stated that the aim of treatment in articular
culosls 1

free movement whenover_obtamablo or ind m 0
artioular cos are destro is wide divergence of a
™
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the expenience that a limited range of movement is likely to be E?ul and
to favour a local recurrence of the disease 1t'is indeed sometimes the cause
of long continued grumiblifig astivity

In many conditions good orthopaedic splintage will eliminate the need for
subsequent correction of deformity and in all cases the surgeon must review
the mtuation in relation to ultimate anky loals as s0on as the hope of healing
with free movement has to be abandoned unfortunately this applies to the
mejonty of patients, From this time onwards he endeavours to hold the parts
immobilized in the poaition of phoice with a view to ultimate ankyloms

Often however the patient reaches the surgeon with the discase active

and the parts already fixed in deformity by contracturo, and grann

tion tissue Ve JhganMﬂﬂtﬁf%ﬁ
deformity without dolay by splintage or by passive mowmentm’_j
anaesthetio followed by Immobi on The oeme’E"Ey
operation at some subsequent carefully selected time The tw
onrves aboy e and below In order to improve the nltumate general alinement

FOR THE CORRECTION OF DEFORMITY

Spine

Hero the intrinsto deformity varies with the extent of destruction and the
mte But this organic deformity 1s liable to exaggeration capemally in the
dorml region by the absence or distance of compensatory ourves Most of us
wm at the tion of all but the cemential orthopsedio stability of
Menard by the minim he [ength of the primary kyphos and by the
development of cpmpensatory curves closo above and below Waldenstrdm!
(sco Fign 024 u%ﬁﬁ‘ﬁ{ﬁm strmghtening the
kyphos and mamtaining the correction by grafting
Lower lmbs '

Here apgular deformity can to a large extent be prevented by goed.
splintage and when necessary corrected by osteotomy but the worat and the
most intractable deformity ummw
the Umb 1n children due to

1 Destruction_of bone by disease

2 Relative atrophy from disuse

3 Premature closure of the epiphyses of the limb (Figs 12a b ¢) The

explanation of this coourence s not yot fully understood.®

When there is premature closure of the lower epiphysis of the femur and

upper eprphysia of the tibia in a young child with hip disease 1t may result

in extreme shortening even up to 8_gr 7 inches. This is seldom if ever seen
in hmbs which have been immobllized for less than two years

W Acta Ch yu Scandinevica 56 Faw v 1024
Ihemmter D B., Jowrnal of Bens Jonst Swrpay 1013, 15,1



O RATIVE TRI ATMEPAT ol

All the=e sourees of shortening enn be countered by carly diagmoaia of the
Qiscase and ita prompt efficient treatment thereby redueing the period of
immobilization and promoting an earhy retumn 1o active function Fxim
articnlar arthrodesis may be of apecial value in this connexion Farthermore
in hip discase fn voung chiklren where Tong continued immaobitization I
rometimes noeded some controfled movement of the knee may be allowed
nfter the firnt vear

Sometinies howerver aperation is fikdieated to cqualize the length of the
Jower imh or at lenst to reduce the di parits This may be effected n two
wave hyghortening the g k—gnrhﬁbnmhvnin{: the short one The author
prefer the former Thix mas be accomplished exactls and at the ecaation of
gromth I the exel fon of o prece of the shaft usunliy of the femuronly but
occn 1onally alwo of the titnn  An alternative methad  directed to arresting
the gromth of the unaffected leg was recommended by Phemister he need
bilateral cortical grafte hut Blount and (larke! have recently advoented
placing large ktaples acrow the epphveeal line The Intter method is aaid to
have the advantage that when the staples are removed growth will continue
but further imve~tigation of the method fa wtill required before the pre~ent
authors can tahe the respon bilits for recommiending it In any case the age
for the performance of epiphy lodexls femoral tibial or dual must be judged
m relation to the rhortening and the expectation of growth in tho affected
limb A table hias been worked out by Green and Anderson 2

The dangers of operntion
In relation to danger the opertions aro of two orders -

1 Tho<e done for purely orthopacdicreasons o.g apinalfusion arthrodeais
osteatomy epiphymodesin” kg lengtlening &c

2 Life-saving operations done to cheoh dangerous discaso o g amputation
wido excision &o

The surgeon must antiafy himself of the safety under tho ciroumatances of
an operntion of the former group before decrding on its performance On the
other hand as regarda the sccond group having taken overy precaution the
surgeon is often right In facing grave riska.

Is there a ral of dissemination? 1t is of course axiomatic that unnceessasy
operations on sick patients should be avorded In tuberculous one should
consider not merely the nsks directly aswociated with the operation itself
but also that of s subsequent and perhaps prolonged phymeal depresmon &
state particularly unfatourable in o tuberoulous patient The opponents of
the operative treatment of tuberculosis Liave indeed put forward the view
}hut opf;mﬂnn involves a conxiderable risk of di ination of tul lost

t 13 therefore of great Interest to note that durm,

which the Wingfield Morris Orthopaedic Hospital s tdh;lth:t‘h ‘;“;'1;3
Blount W P and Clacke 0 1. &l 1949 31 484
Groen, W T end Andermon AL, Journal of Boae Joiat Surpery July 1647 29 638
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toberouloms on a large scale we have no record of a case in which a new foous
or meningitis or miliary tuberculosis, has followed an operation during the
three or four months 1 which the operation mught reasonably be regarded
as responsible

We have had a oass or two 1n which an operation was done rather as a
forlorn hope in order to reliove a serionsly sick patient from a painful and
exhausting lesion, and some of these patients have continued to go downhill

The authors attributed the absenoe of dissermination after an operation in
the main to the preparatory course of general treatment as a rule the
patient 18 not operated upon until he or she is definitely showing a good resis
tance to tuberoulosis, and 1t is, therefore unlikely that tuberculous bacil
laema will grve nse to new lesions Two patients developed memngitis while
1n hosprtal fortunately before not after operation which 1f it had been dane
a fow weeks earlier might have been unfairly blamed



CHAPTER VI
TN, 1P

ften_than nny_other
T ine and the hip suffer from tubereulosis more often than nn

pal:‘:)? niﬁc eletal avatem and the hip more often than any ather alngle
jom{ The Inp therefore will be conshdered i and In order to avold

HIP JOINT
Diagram

composed trom
radiographs

s)low;ng toce
O focus

F10 13 Disgram Indlienting fakrly typical forl round
the hip.

cumbersome repetition differential diagnoms will be discusecd In detai] in th

chapter In the later chapters particular points in differential diagnoeis wi
alone be tal

PATHOLOGY
A metastatie infection be dopomted in any alngle pert, or simu
taneously in several parts of the jolnt and ita constituent bones The fo
which result may be

r and it amounts to much the same thing ma
be jurta-synovial uleerating the bone where the synovial membrane joins i

or foci may be situated anywhere in the head and neck of the fomu
or round the acetabnlum moet often in its roof (Fig 13)
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The localization of the original foous Is sometimes of practical importance

for operation may be indicated in_the case of a I@% which
appears to be entirely extra-artioular (Fig 14) ora tube us embolusx may

cause mnfarction as well as infection the early X ray signs of asoptioc necrosis

Fia 14 A metaphywes! focna.

bemgaubnequent]y replaced by thoee of tuberculosis Such anembolns, block
1ng one or more of the branches of the vessels passing to the epiphvms via
the ligamentum terea may cause initially the radiographic appearance of
pyeudocoxalgis (Perthea disease} O 11y the mation of disease
in the acetabulum appears to warrant some form of acetabulectomy and in
some cases a very widespread endosteal destruction of the head neck and
trochanteno region may mdicato & wide exemon of the affected parts of the
femur These pomnts will be discnmed later

The hip is a close-fitting hall and socket jomnt and qne_ofthgﬂﬂigu}ﬁcﬂ in
its treatment s & tendency for the debris of {ts destruation to Follect In the
socket hvaline cartilage is remstant to tlﬂ)'erculodi the bone ungg_i}_ig,
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eroded until the artienlar cartilage f« dloughed off and lies among the debins
collectex] deep in the rocket the whole farming a mas< of sloughed eartilage

hone rand and pus which prevents the femur from making direet contact with
the fium Sueh a foint remains uphealed inceenre amd not easlly or fully
protected by extra articular arthrodedds Sometimes however the eapaile I«
ruptured and the debrds extridded in one or more dircctions \ mvx fre

quently reveal such extrusion saea filled with calearcousdehria Thisextrusion
1afbenefit for what is left of the femom! head can settle into the acctabulum
—and 1 ro dong shorten the distanee to be covered by & grft and take s
rhare 1n the rest tance to steain

DIAGNOSIS

listory

A 1"5';, i« almowt nlnave the fimt mmptom of hip disense aml the imp is
charmctenstieallv:due to g Jowsof fili exton fop of the foint There is normally
a moment at théend of cach step when the hip ix fully oxtended  but when
ever there is svnor jtis or arthritis of the hip ths full extension is lost, and
the lossixevrdenced by a limp what istermed a flexion limp of the affected
limb mm)&mn of the hip more than any delicaey in putting
the foot on the ground or tranaferring body weight to the limb wlieh exhihbits
the disearo  The chamcterlstio hmp of hip discase is not one of pain, it is

ather anc of impaited functjon @ The Jlmp {s due to the inabilty of the

tient fully to extend the Iyis mo; 1 _consclous
ection of fhe-joint T At the same time the motements of the jolnt arc

not quite supple on account of the reflex hypertonus of its museles and this
himp is quite different from the vielding dip of unilateral congerutal disloca
tion of the hip or tho carefree stumping of coxa plana after the Initial arthritio
stage But it must be remembered that in an carly caso the linp may not
always be present on examination especinlly if the child has been put b Test
for a few days Indecd thé™charaoteristlo histoff*1s that of a Tunp sehich be

e wh ‘ ]

nan adult painin the hip or pain referred to thathigh or the knee s the
rulqaThis pain W severe whenever the joint ls tightly distended with fluid.
In & child pain 18 often not mentioned but in many cases we hear of restloss
ness at n{% OW ie the child wakes with a sudden whi;

whimper_ or

ory just after Ils aslesp Buch a story is very st {
- Ty ery strongly suggestive of

Often the patient is below par and mothers will have noticed that the
children have been easily tired and not at all in their bent fi fc
months This i of course amsociated with the primare tu o Jr some

w1 ® ary tube

ly\mf)Eg prlr_n_ry tuberculoms of the
Clinical examination

The patient should be examined lyimg on & firm fiat couch
on a table covered with  blanket — ~T—— S BWLWW

R hnlm.owﬂuwno-uw.qgnm p- 123,
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It may now be noticed that the patient is lying with one leg apparently a
little longer than the other due to abduetion also that he keeps one or both
hipa £lttle flexed or lies with marked lardosls Far at an early stage patients
oftenshold an inflamed and distended hip abducted and externally rotated
and always a little flexed, though this maybe masked by lordosis Later on
the unrestricted result of prolonged muscular spasm will haveled to adduction
but the flexion remams —

Careful comparative inspection will mvm.@*nﬁng of the thigh probably
romo swollipg in front of the huip and wasting and loes of firm outline in the
buttock. Mewsurements round the Mﬁmm d
B A
15 almost alwavs present in & ut less ﬁmtlym%qm °
quently in children. Actual measurements from the inferior aspect of the
antertor supertor spine of the lllum to the tip of the corresponding internal
malleolus on each sido are not likely to be different at an early stage But
owmg to muscular spasm it may be imposxdble to get a comparable posltion
for each hip and knee for a&l&yvﬂw_ﬂmq_wﬂgx whilst adduction
and extenmon len actual” measureme Destruction, dusplacement
or in Mﬁzﬁ%ﬁﬁﬁﬁmﬁuﬁ‘ may be responsible for true
shortening

Practical ( apparent ) measurements are only helpful when one hip is
fixed (whether by muscular spasm or by fibrous or bony ankylosls) To test
this, the free imb 18 brought mde l_yzzidg with the fixed AMeasurements aro then
taken from the umbilicus to the tip of each internal malleolus (the heel of the
hand holding the tape should rest firmly on the ilio orest) the short 1

mgmiﬁaﬁghzn_ﬂmﬂ-mmﬂh&@ggﬁ,_inh__w Any differ
ence {n the two sides must be interpreted in the light of the actual measure-
ments If the practical short: m_;%er_tb_llw]_thp_ﬂmi_ﬂpk
addueted, if less, it is abducted The difference between actual and practical
shortening when related to the distance measured transversely over the
anteror supettor flino spines, will furmsh the angle of abduction or adduction
by means of Lovett s table (sce p 310)

The patient Is now asked to flex both mbs ;Qt up The movement i3
compared and the hips are then tested in turn Jor flexion deformity (Figs.
15 and 16)

The ngqﬂi‘l%wmmd_ﬁm, and put slowly and gently through its
movements. good knes and hip having been flexed until with the thigh
pressed on to the abdomen, all lumbar lordoms is obliterated {but no farther
or the pelvis itself will be flexed on the spine) This position Is then carefully
held and the child is asked to lay his ather leg flat on the table If he attempts
to do o and eannot or if he does not try and gentle amnstance is reusted, ono
has a positive answer to the flexion deformity test  which indicates the
slightest commencement of hip-Joint malaise !

The affected limb is next held very ateadily by the knee and movements

H O Thomas, 4x Arywment with the Censer p. O
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sted vers wlonly and so gently snd tentatisely that however rened
:i\“;-nttlirz“l:}p mny be it s not llllﬂn‘ifllxe pelvie moves wlth the thigh fexion
i« ntopped ns roon as all the lgglosis ix lost amd the patient Ts asked td-pmt
the goad leg on the table for comparieon Thia lic ean da shiowing thatTn thia
hip there i< no flexion deformitt
Then the examiner stnnding at the foot of the couch nnd taking one foot jn
cach hand gently rotatecboth Jimbs watching the wholopelvis and compar
ing The range_of external rotation and Internalrotatien on the_two sides

\

/‘
d

Fia, 15, Flexlon deformity

Fia 18 o fiexion deformity

Abduction Is then tested the oxamiper msking and assmsting the child to
scparate ils legs as widely aa ho can, while ho watches the anterior superior
spines clgmd one hip all its movemnents will
be united by musou)ar resistance, being Jess free pnd fi he
other hip It {s not always pomsible to d strate this in regard to rotation,
Jbut whatever lom thero is will bo balanced therefore an unbalanced loes, say
of internal rotation is suggestiyo of another disgnasis, probably adolescent
coxa vara or very rarely of adheslopa in the glufeys meximus Similarly &
vAenon deformity ywith free mtagion may be the result of paoas apasm due to
a subacufg appendicitis or to oateitis of & lumbar body or transverse process
Noattempl should be made {0 overpowcer the rematance al the limits of movemext
The whole of the examination can bo made without causing any pamn apd
even without inducing any movement of the {olnt if the disease Is actlve and
the sensitive hip fixed by muscular spasm To forco movement s harmful
and exmmimalion under anaesthesia ts wseless and dangerons The symptorms and
signs described are characteristic of tuberoulous diseano of the hip but thoy
are not in any sense pathognomonle The mgns and symptoms show that
somethung is irritating the hip and canaing an arthritis which i liko that dae
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to tuberouloals but nothing more It may be as wo ahall see due to other
causes, but the fmportant thing is that the patient should be promptly
admitted to an orthopaedio hospital on a promsional diagnosis of Obeerva
tion Hip to start treatment and awsut exaot diagnosis Expert radiographsy
18 an immediato need but negatire radiographs do not exclude tuberculosis
Thea can hardly bo repeated too often!

Limp and limitation of movement in all directions by muscular are
relisble 575015 OF arthmio of the T Nevertholos thar sbomes dees net
exclude an endostsal Toous without Infection of the joint One shoulkd bear
this in mind whea the general condition of tho patient is suggestive of tuber
culosis and pain ia felt 1n the region of the lup Under such aroumstances
mnaist upon obtalming very good stereoscopio radiographs then study them
very carefully, for small endosteal foc1 are eluaivel If auch foei remain un
recognized the disesse may spread and infeot the hip but this catastrophe
can probably be prevented 1n some of such cases by the discovery and eradioa
tion of the foous by an extra-articular routs

Confirmation of diagnosis

The patient has row been admlitted with arthrtis and it remamns to dis
tingmsh tuberoulosis from other sourves of inflammation. For this we have
mote and more come to rely upon radiography A radlograph will often settle
the diagnodis straight away at other times a series taken at suitable (ntervals
will do 80 The radiograph will as a rule inolude hoth hips for comparison,
and in some cases be stercoscopis In order to demonstrate endosteal foel or
slight antero-posterior displacementa of the femorel head The characterwstic
effect of tuberouloas ta & localized fading of the bope shadow a cimilar fading

ocours with disuse but 13 more duffuse

Radiographs
Localized erosion sthowt reaction (Fig 17) ts charaoteristio of tuberoulosis
and the pioture Is different from the olearly deflned lesions of syphuls (Fig 18}
and the necrosis or proliferation associated with septic infection (Fig 1)
Daring the early period of evolution, the X ray evidence lags far behind the
actual exten! o the bone Bone inflltrated and rotten
with tuberculoss when seen by the surgeon s eye or felt by his finger may
have appeared of normal strusture {though relatively decalafied) in recent
radiographs (se0 p 18)
’

Skin tests
In all canes & Mantoux intradermal test is carried out Negative testa at all
~AnIoux ‘ntr
ages are \aluable positive onlv in voung ohildren but m e very ill patient
with rapidly progressive disenso s negative skin resction does not exclude
tuberculosis
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THI HI1E a1
Blood tests
A Wassermann teat shotld be mmdertaken in all cases or at lenst whenever
there 5 anvthing riggestive of svphilis A differentinl blood count I uecful
when the diagneni« liex between tubercubous and pyogenic o<teiti the former
producing a relative ineronee in lvmphocytes the latter in polvmorphonuclear
colle Furthermore ifpusisavailable by a pimtlonit ahould be fully examined

“DIFFCRENTIAL DIAGNOSIS

Quite often diagnosis remains in doubt  and then our procedure differs in
children and adults In children treatment J« earned on for n further period
an1f the hip were tubereulous_under the provi«ional dingnosds of Obwervation
Hip DButn adpltaihe TTerential dingno<s ix lees difficult and time is more
valuable the hi tony is chamctenstically in ilious, the wholo picture being
that of subacute or chronie monarticular arthptis, two or three senal radin,
graphs show progresaive decalaficntion with earlv zns of erodon Whenever
necexary both in children and adults the dingnosis can Lo made by a remonal

o
1 Translent arthritls of the hip

This is a clinical term applicd to an arthritis or synovitis which rexponds to
treatment in a few days or weskn It is probably usuall\"due to streptococeal
snfection from the phanynx or intestine, All patients with obecrvation hips
are put at once on some form of immobilization—in the authors present
practice on a Robert Jones double hip {rame (sce p 301)

The distinction petween tuberculosis and transient arthritis is made by
clinteal progreea after the acarch for and elimination of likely sources of
streptococeal infectron Transient arthritis 1 suggested by the persistent
absence of mdiographic changes other than those of the decalcification of
‘dhmue amociated with & non-destructive arthritis When this is s0 after

o) tlon on the frame for a period estimated on clinical grounds and
varving from a fortmght to slx or eight weeks, the patwent 1 taken off the
framo and examined If the hup feels promming if the movements are free
within Jimits snd not amoquated with muscular resmstance the patient is set
free in n two or three davs and again in & week, the movements are
exnmmed If the jount Is still sticky and there is muscular resistance he is
put back oo his frame as an observation hip for six to eight wecks and then
put through the test again. But if on the other hand the movements were
gainmg freedom durmg the first week, they are tested once more after
another week s freedom 1n bed, if there is progress the patient is allowed up
in the ward, and if all goes well for another week he ean go home

2 Osteochondritls of the femoral hen 1
2 co ndritls Gd_(puudocog—gl/n) Age-

This is an Ischaemic disturbance of the eplphyuis which 1f untreated leads
Platt Brulsk Journal of Surpery 9 306,
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to a flattened head and a thickened neck producing in fact a

h coxs plana
(Fig 21) If Thowsver the condition is recognized early the hip_must be
immobihzed until the period of redction s over, and the

head must be pro-
tected from compresslon during the Tong period of dkorgnmuTmmeEEIe
grpwth Actually This takes poveral years OF theeo tho first should be spent

Fia 21 A fairly eady case of peendocoalghe.

1 bed but later on the patient may be allowed up if one can rely on un
romitting protestion of the head by an exactly fitted weight bearing caliper
Tho affected 1l alwy r than the normel but the sphercal

neck will alwars be thicke
form of the head restored, and this is a verv great achievement for
the distorted femoral hea

of untreated or imperfectly treated paeudo-
coxalgia inevitably leads to the onset of ostecarthritis in middle Ufe (Fig 23)
_~Tho leslon i noy-eronve—bone suffers, cartil ocs ngt The bone cells

auffer desth or nded animat 0 the cells deep in the hyaline ca)
Iage find anfficient nou t to maintain their existence
The cl

ren always recovor with a mobils hip, In the past pecudocoxalgis
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as its name implies was mistaken for truo hip diseass and the end resulta,
80 much better than those of tuberculosis, musled the profession and falsified
statistics

Very rarely tuberenlous hip disease starts in the semblance of Perthes
duease ischaemis of the epiphyms results from & tuberculous embolus of the
artery in the ligamentum teres. This is truly & wolf in sheep s olothing

Fro 24 Tuberoulous Jeft hip. The earbest radiographic sign was the relative sclerosls of
embolum. Thix waa followed by the redogreph shown. Thus the sign of & vascular acexdent was
followed by that of due to t v

and the deception calls for early exposure, if only on secount of the very
different evolution of the two conditions The geperal condition may be
significant but the disguise is unlikely to be detected unless serial radiographs
are closely examimned The X ray indicationa are at fist; those of ischaemia
(see Fig 24) and therefors completely deceptive becanes contrary to those of
tuberculoms but in the course of three or four montha they hegin o show
unmistaknble evidence of ernaion #nd decalcifioation.

3 Osteochondritis dlssecans Age-incidence 10-20

This is commonly the result of a vm__%ragc_f’__mmlnﬂunlun One
of two things happens erther a flake of artloular cartilage and underiying
bono 18 separnted by the injury and floated off its vasoular bony bed by ¢
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\acmatoma or alteratively same enmll veuse) anend artery i
:;:m:(::ll or embolizel wath the reault that & small ialan] of 1ntnrfr;r‘1d
cartilage i« separated by necptle neercas In cither ensthe nm‘wmcn ‘n‘ ﬁ:r
jomnt_max_prevent the_re-cstallishment of _yaseulat_eonnex q[;ul ‘nm 0
fragment, remainin necrotic grmdunlly gets lorser in ita bedd until it hecomes

Fra .3 Fardy tubmcdods of the bead of the
femur

a loose body The partinlly detached stage is particularly lihely to set up
m;tch may well arouse a suspicion of tuberoulosis but a radio-
graph will ordinarily settle tho diagnoms Fig 26 represents a rdwographio
appearance which is oharactertstic of onteochondrntis dissecans But in this
perticular instance the condition was caused presumably by a tuberoulons
embolus for subsequent pactures show that This condition which began with
a vascular accident has gone on to typieal tuberculosls of the joint (Fig 27)

One must remember then that both a central osteoohondritis of the head,
as in Perthes discase, and even more rarely a auporficlal detachment as
1n osteochoindFtls diveecans may bo dus o an artenal fuberoulous infestion

The lesson to be learnt 18 that a diagnoais on one radiograph should be

n K
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regarded as provi<donal until it has been reviewed in the light of subsequent
evidence
4 Adolescent coxa vara Age jncidenee 1117

This i« a traumatio displacement or gradual rlipping of the head of tho

-

A 2

Fio 28 14
a Boy aged Ad.lpc—ypmtdtn;;:a‘Bepnmllmpmh-knlqin

The anteror view appears normal excepd that tho epiphyseal somewha
broader than on the sound side mmq;hmmemi.dur:i, -ho]-h::l:'.bahter:i
picture Fig 29 p. 68 (By cowrtray of Prof Trakdenstram )
gmm_dg?l?n;ﬂs and backwards off the neck (Figa 28 and 20) the latter
llows a disorganization of the epiphyseal tiso and its oesecus relations the
camo of which may be vascular infegtive or an endoorine jmbalance There
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f«nt firet n reaction of the joint which may easily be mistaken for tubereulosis
unkeas the \ oy examination I« thorough (sce enxe DU p #0) It has re
contly been demon trated! that lnteral mdiogmpha show the displacement
of the liend much more clearhy than antero posteror siews The displace
ment of the head relative to the nech i« downwards and hackwards and
at firt more hackwarla than downward«

5 Syphilis

When suggested by the famly or personal histors  the \ rav picture or
anv significant signa or svmptoms n Wassernann test should be done »
poritnve renction will prove svphilitic infection but a negative is by no means
decwve Agnin tho responcibility of avphilis for the arthritis must be con
firmed by the fayourablo effect of antixvplulitio treatment For a poutive
W assermann reaction does not exelude tuberculods eapecially when it is
remenibered that avphilitic hip diccase is rare poeatbly more rare than tuber
culous hip disearse in patientanfected with syphilis In the nuthorm experence
which covers many adults as well as children neither syphilitic hip diseaso
nor combined syphilis and tulierculosis is as common as has been supposcd
A posdtive Warrermann or Sigma reaction has been retumed n Jess than
4 per cent of the casen teated * Actually in adults a ayphilitio hip is more
likelv to be taken for onteonrthritis than tuberculosis Thero are soveral forms
of mphilitie joints,

{a) Congenital (1) Epiphysitts  Age-incldenco Q to 5 Commonly armo
ciated with displacement of the emphyms cansing deformity and peoudo
peralysis both being due to the displacement It occurs moet often in the
shounlder The appearance and radiographs are chamoteristic and the whole
ecture 13 different from the synovial tuberculoms of young children. Tt is
treated by reduction of the displacement splintage and standard anti
syphilitic mensures

() Synorial arthnitis Age-incidence 7-12 Commonly amociated with some
synovial thickemng and much fluld. Tn congemtal svphilia this type 1n com
monly symmetrical but not otherwise polvarticular

{b) Acquired

Dunng the gecondary stage some alight synovitis has occasionally been
obmerved apparently due to synovisl or peruynovial infection

The charucteristio tertiary arthntin of adults 1x associated with gummata
of the persynovial timues or less often of the bone ends Any of the larger
jomta may be affected most often the knees The areas of bone destruction
are moro clear cut and demonstrable than those in tuberoulosis There may

1P D Wilson, Journal of Bons ead Jo nt Surgery 20 A

Nortk Amerca 14,733 1038 PeLL 1936 P AT 4 & 1y Clne
And the taets wero 00 Ciaes selected becanw they wers [ some way suggest

fn 100 aoacterted cases thoaal Orthopasdis " Stanmaes ‘hmwr“phﬂh'

In 100 at the Royal N Hop tal & there wes only
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bo perloateal thickening toward the articular ends of the bone The condition
is usnally accompamed by pain which s often worse at might

Syphilis may be distinguished from tubercolosis by the lustory by other
syphilitic mamfestations or scars by the characteristio night pain and when
tertiary by the nodular irregulanty of the persynovial swelling and, in some
cases by the characteristio radiograph The diagnosis s confirmed by the
W assermann test and by the effect of treatment

6 Haemophtlia
Haemophilia leeds to swelling from effumon of blood into the jomnt and the
synovial membrane R ooour and the aynovial membrane becomes

thickened and the jom{maversent hmtted by adhesions. Thors is also some

times periosteal new bone laid down an a result of subpartosteal haemorrhages
ronnd the articulations (Fig 30) The knee is much the most commonly
affected jomnt Diagnosis by history clinfcal and radiographio examination

never by arthrotomy!

7 Acute Infections of the hip
(a) Acute pyaemic arthritis Thm iy fairly commonly sssocated with

MMLM%M and ocours dooamanally n gono-
ooceal pnenmococoal ot epidemic mfective dissase There 18 & rare form
of aoute pyogenic arthntis in infants often amociated with pathological
disiocation and necrosis of the femoral head This is sometimes called
Barlow's disease The onset 1s sudden with high fever illneas Jocal tender
nese aud immobility of the hmb This last may be so murked & festure as to
lead to B diagnosis of infantile payalysls But the locahzation of fendernesa
and resistance to movement ndloate arthntls Immediate immobilization
and repeated aspimtion ahould be tned but drainage is ofton necessary In
this and 1n scute arthntis the rapid onset acats tenderness and, above all
the evidence obtained by aspiration distinguish the condtion from tuber
culoais

In children or sdults a septicasmic infection of & joint commences {n exactly
the same way as the bacillaemuo infectron of tub loets It ix m
ohfldren again asn tuberomloas an acoonnt of the end arteries and iack of
anastomosts 1n areas of bore surrounded by avascular cartilage Although
the mothod of infeotion 18 the same the reaction is remarkably different
There 18 & rapid onset pain, high fever sovers illoess with the most acute
tenderness of the joint A chfid with such a condition ia torrifled at the
approach of a doctor for fear of any handiing of the hmb or movement of the
jont The indication for aspiration both for diagnoais and treatment is
pressing Furthermore if turbid fluid or pus is found and a pyogenis infection
reoognized by the bactenologist the jomnt should be immobilized and aspira
tion repested dady under gas synovial fluid is at first bactericidal but when
stals forms an excellent oulture medium and tension within the joint leads
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to rupture of its walls and spreading infection of the intermoscular planes
This calls for the most radical measures even amputation as a Lfe-saving
procedure

(6) Gonococenl arthritis There are soversl types from the acute
monarticuler pyogenic arthritts usually of a big joint associated with active
gonorrhoea, to the chronio polyarticular arthritis which develops much
Inter in the disease and resembles theumatord arthntts in that the swelling
is mamnly penarticular The former i as locally destructive though not as
threatening to ife as pyogenic staphyloooceal or streptococeal arthnitis the
artloular cartilage is quickly dissolved and ankylosa usually results Nesther
this type nor the rheumatold iy Likely to be mistaken for tuberouloss the
gonococcal flxation test is of value

(¢) Rheumatic arthritis This too is much more acute than tuberouloss
and almost always polyarticular and shifting It is very unlkely to be mis
talen for tuberoulosis On the other hand aoute pyogemio arthritis may be
mistaken for acute rheumatoid arthntms with disastrous results

(d) Perlarticular osteitis As in tuboroulosis a pyogenio infection may
be depomted in & bone and spread to the jomt Eary recogmtion by pain
fover and localized tenderness and extra-articular dramage will save the
J01I0t much more often than in tuberculoms. If the lewion is subacute radio-
graphy will play & valuable part in diagnosis In later stages the evidence of
necrosis with a Jocalized sequestrum which appears hyperealcified in relation
to the surrounding bone suggests pyogenic infection rather than tuberculoss
The sequestra are commonly a part or the whole of the head whereas in
tuberculosis sequestra are moro commonly seen in the juxta-epiphyseal region
of the neok. In pyogeme nfeotion there 1s osteogenesis in & few days and
scleroan later (see Fig 31) in tuberculoais subperiosteal new bone formation
is rare and relatively faint and the scleroms appears if at all & year or
two later

8 Rheumatold arthrit{s Age incldence is commonly 2035 yearg

Wo are concerned with this condition in its monarfionlar stage, fe with
the firat joint affected This s most commonly the knee, ocoamonally the hip
the wnat or the ankle As a rule thet; of patfent and the radlographio
picture make one suspicious of fts non t!;xlge_m:u%uzmmctcr {see Fig 32)

If tus begrnn in the knee or the hip and there are no other mamnfestations
for & time 1t is ensily mistahen for synovial tuberculosts 1t should be treated
under provimonal diagnoss until a decision is renclied either by means of a
diagnoatto operation or in the ight of the clinical progress..

9 Osteoarthritis (Fig 33) Age incidence is commonly ove

Senilo tuberculosia in sufficsently rare to be easily forgotten while osteo-
arthntis 14 common In truth it 1s long odds ageinst tuberculosls being the
caure of a pamnfal hp 1n an eldesly man but ono cannot be too carcful for
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patlents resent the appearance of an abacess contalning tuberele baodlli in
the region of the hip which they have been told 1s ostecarthntic and for
which they have had long-continued and expenmve medical treatment! The
distinctive signs in tuberoulosis are as follows there 1s imitation by musoular
spasm and in the eldarly generally & complete muscular Axation and the

Tio 34 Spondliths ankylow

hup is mlent wherees 1 wr%%wmw

oharnotenistically that of straightforward flexion and extension with rota

tion or abduction and there 18 often an & le oreak or grate as of bone on, fan

bone of a certain angle or angles The radiograph of tubtFeulods shows

ammm&%ﬁm%—hm of weight-bearing whereas in arthritis o

there mydisappearance of artioular cartilage and the approximation of bong

to bone at the weight bearing arcs with surrounding lipping or mushrooming

of the and an absence of decalofication

10 The ankylosing arthrits of the hip assoclated with Spondylitls
Rhtzomelique (see Fig 314) Age incidence Is 15-30 Sex—male

Sometimes the earliest indications of this disease arc pain and limitation
of movement i one hip which at first sight suggest tubercuioais A falture
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to make the distinetion i« all the more unfortunate in that the patient may
find to his cxtreme annovance afler pml(mml treatment on a frame for
tubereulasis of one hip that his spine and both hips are ankylosed!

The appearnnce of these paticnts fa asa rile rather charncteristicsthin
aallow amd dark haired Though this appearanco is toxic it is usually quite
eallow amd dark halred
Tlferent from that of tubereulosia Skiagrmms thow that the apticular carti
lage is being destroyed rather than the bone 1t is as ifthe articular enrtilage
wath ita underh i b ahcll 1% being untformly disolved Actually it is
this rolution which prepares the way for the mther mpid and rolid ankylo«is
Ann mle the mero flng jonts are attached quite insidiously without pain
before any other joint and radiographic vxmm;m flinc joints
indicate a remarkably avmmetrieal replagement of the sacro-illac eartilage

space by bane, with the arcas affected spott~d or patchy_This is most dis
tinctive and valuable evidence (see Fig 81)

13 Neoplasms

The symptoma and chnical aigns of a rarcoma or a econdary earcinoma
may cloels mmulato thowe of tuberculosis Fortunately they can almost
alwavs be distinguished from tuberculosis by radiographs though a masaive

¢ ogeitis of the ilum may Jook exacthy ke a sarcoma A bengn
growth or cyst is usually far more clear-cut out of normal bone than a tuber
culous focus but may be as Fig 33 illustrates a very deceptive lexion

12 Hysterla

Here the appearance of the patient the history of onwet the reactfon to
examination and the other familinr aigns of hysterin aro likely to point to the
correct diagnosia Tho \ ray appearances are normal At the samo time
diffienlty may anse and the distinction may become one of clinieal judgoment
and negative radiographs. It Is however important to remember that
examination under an anaesthotio ts only justifiable if rudiegraphs arc normal
and the clinical mgna of tuberoulosis abwent

13 Various

Mot Jong ago one of the authors saw a patient with & very panful left hip
Themgns of arthntis were present but history and exsminatron sugpested and
radiographs confirmed  the existence of old unreduced congenitel dislocation
of the hip It was rather naturally assumed that the condition wes arthritis

due to mechanical overstrain  but at operation tubercalous pus f
1n and rourd the hip—joint!/ pun was found

- TREATMENT
General M
This is standard For in every case of tuberculosda of the hi
P n & ohild we
must wsume a persmtent active and dangerous tuberculosls of the lymph
glands With rare exceptions this is equally true for adults and unhapplly
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with far graver mgnificance The exceptions aro those with a very lang
history porbaps twenty years or more of pain and strain in whom mechani
cal strain on an unsoundly healed jomnt lesion has kept up grumbling disease
long efter the prmary lymphatio tuberoulosis has finally healed In these

AVAS

Fra 35. Malgnant divess in & woman of 52. The conditron sima
lated tubereuloms m history and all signs and symptoma. Distin
gursbed by radiography The patwnt dled with multiple metastasss
withfn three moathe. Contrast of chronis yelith
of ilrum shown 1n Fig 20 In thrs tho joint has not been eroased.

cases we have the viable lesion alone to conmder with Its erndieation or
healing thev are cured

The axm of general treatment is t]le;ﬁugﬂu_au;l“_%z_ue_n__‘m of
the patient as & whole and this gen treatment shonld be carried out in
an open air hoepital with sun and air sklfully applied summer and winter
for at least & year in every case irrespective of what 1 done for the joint In
children the hospitalization of hip disease s Likely to last three yearsor longer
Afterwards and this after-care is even more important (and more difficult)
in adults than in children the patient must live under really good condltions
for several years This does not 1n the least mean that the child cannot go
to sohool or the man to work Mention has already been made of the value
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of ocenpation for the mind and the hands of all the patients while in
hopital indecd notime shoukd be loxt before directlng a man a mind toward
rome new voention when his old is obvion Iy unsuitable and preparing him
for it an far as posible

Local -

On admission the patient s il and though perhaps Impereeptibly going
down hill the bacllli are multiplving the tuberoulous infiltration of the
cancellous bone J« advancing amd tho sensitive joint s guarded I the

cand softened ongtitage, for another the nul[

nced_and deformity reults and in aleep the slackening of the
murcalar_control allows movement \atures cure of hip dircare leaven a
)

flexed addocted ahortened, and wa
7o Tew wechn s a result of rest comfort and good food obviousllness

disappears pamn fear of movement muscular spasm  deformity and de
struction are cheched by perfect immobilization and the wasting of beone
and muscle is lerened by the unrestncted airculation and by the effect of
the sun and the wind on the shin Complete physical re«t 15 the eseential
foundation of treatment throughout this stage and ambulatory splintage
1 utterly wrong

The hip 18 ag_clysive joint with a socket set deep 1n the pelvis allowing
movement in every direction and controlled by the strongest muscles of the
body & part notortoualy difficult to aplint” Thomas taught us_to avold all
risk of constricting the cireulation and that rest Included relief from pressure
in the Joint ws well as from movement whilst expenience teaches us that it is
w0 to keep the X1Vl under dally_obsersntion The jomt 18 sensitive a
the muscles are irnitable but it is essentinl that the parts should be kept in the
chosen posture controlled but uncompressed Fixed extension on a welly
padded frume fulfils themo aims

Spllatage

The splint must be comfortable with a smooth clean surface for it 1s to be
sem1 permanent In the sense that from month to month there ahould be no
movement nvolved by nurslng no bfting of body or hmbs no washing of
the parts that cannot be reached without disturbance The whale_trunk
must Lio straight and square with the pelyis, and the splint must enable us to
placo the affected limb in the_powtson of cholce It 3 alo ble that the
splint should be cheap, simple, of a standard pattern and easy for nursin

For the sake of almplicty only one type of frame will hm
book  the principles ean be applied to any other (see p 301)

Qn the framo the body ftself must always lie strught and every day the
patient s nurse must assure herself that the ant.

enor B1. ines of tho {lia
are exactly Tovel If this s not done it mmmnﬁ?,%ﬁl—&‘izﬁﬁ

sparm of ita wasting musel ut the protection of muscular spnam {s fn

lers cffective than n-[;_llnlnE; or one thingwtho spasm iteelf increasen the
ke

< un!
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result With the body then perfectly true on the frame the lmb can be
placed and permapently held in the exaot posrtion of choe This position
varies somewhat according to the age of the patient end the prospects of the
Joint

Whenever mgbﬂjgzjs our aim we obey the rule for the posture of an
Joint where movernent is expected and put the iw,_}msnot in the anatomical
pomition but rather toward that which Is diffioult to attain after immobiliza
tlon, whether the difficalty 15 due to weak and overbalanced muscles or to
Joverage and gravity K
“'4he Primary position of splintage. For the lup the standard position 18

1 Abduction of gbont 30

2 Flexion of ahout 3 ~

3 Rotation nil

The prospect of ankylosis must be sccompamed by a change In the post
t10n of splintage from the Primary to the Final

The Final position. The optimum position for final anky losis is
1 Abduction 0-5 ¥
2 Rotation slight external 6-10 v
Thus external rotation in anky losis is advantageous in order that when
the patient swingry his pelvis round to take a step forward the foot, shall
pomt forwards rather than a little inwards..
3 Flexion up to 10 years 10 15 years, 15 20 years 25 30 years,
30-35° or say ' degree for cach year of the ago up to 34 =
Figs. 36a and 365 and Figs 37q and 375 are photographs of twp cases with
fixed hips illustrating the effect of the diferent angles of flexion For adults
30 to 35 ja probably the‘m__Lmem tyo_Wor
standing or walking and the or m The flexion angle vanes with the
ago because dunng childhood lumbar spine can develop unasual mohulity
and so allow the patient to ait comforfably with hip only shightly flexed but
later in hfe the spine is not nearly so adaptable though what it has learnt in
youth 1t will keep for many years The patient s occupation must also be
remembered and where much mtting 15 expected with little atandmg or

walking a degree of flexion up to 45 may be demrablo an angle which 1s
18 WTIOon,

n\lgThI?;‘{O_r_'@g_gr_nw g for the station master

ore In another difficulty for the musal oint, once fres movement
has been lost no lopger worb 1n ce Asa result of this unbalgneed foreo
the position of the foint alters Imperceptibly during the process of ankylomy
and even alter the most splid ankvlosls if the epph, 1 cartilage is intact
and growing The position destred for final anky Joafs s EEovm what allow
ances are to be made * For the present discassion it 1 asstimed that operative
arthrodesis is not in vien Without arthrodesis it will inevitebly be years
before the joint has rettled soundly into its final position™ and once the
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deminant immolization of the frame i« changed for lews effective aplintage

the overponenng pull of the flexom and adductorm will insidioudy deform
the joint

K 3

T 304
Grrlaged 16 Tlexonangle s Shest ml witl comblersble
fome it cm iy

Fio 3a
Boy aged 17 e ron anglo 11

Fio 376 N
1 stands ewdly bat aits with difficulty

AT wise then to po the joint without rotation and with more abduc

tion and Jeas flexion than that required In the end, In young ohildren we
should antiapate and allow for very gradual adduction and flexion begin

ming after the full contro! of the frame has been lost The vounger the patient
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the wjdg_{ should be the abduction, for sound fixstion 1s attained so much
more slowly The bearing of extra-attioular arthrodees will be discussed Intee
Wo have then a standard treatment for the adire stage
1 For the body as g whole, the prompt application of physlcal reaf and
phymological stimulation and
2 For the hip fixed extenslon and unremitted immobilization in & chosen
position
In children (except mn thoso rare instanoes when radiographs show a
metapMocuz which 15 clearly extra articular) there 13 po indication at
for operation, whether directed towards dlagnosis towards
emd!cttlon of the disease or the attainment of synostoas _But jii adnlts the

problem 18 altered owing to the difference in the pafient s ‘m of %ﬁgﬂ
to or recovery from the disease. Furthermore, the timo factor is different

oy & long time 1f 1t s §) undoubtedly 1t
is, adults seldom have lmhm:ted time, nor do they beneflt from prolonged
her Amtd

Correction of deformity

When a patlent reaches hospital in the sctive stage of the disease there 1s
always some flexion deformity

Radiographs will show whether this is dus sololy or mainly to muscular
spasm or amsoqated with advanced destraction of bone.

1 If the deformity is purely muscular moet of 1t can be corrected with one
steady slow movement carred out without an ansesthetic as the final aot
of spplying the frame TAws ¢ must be followed always and nstant]
by complete smmobilization Some lordoms will pa.v:dzt for a day or two until
the flexion of the hip is fully lost.

2 But if the oase reaches hoepital later and radiographs while showing
that the %@’%wmm yet do not suggest
organbxed fixation the patient should be anaesthetized and put on the frame
During the whols of the procedure the hip must be most carefully held for
the ansesthetic will have thrown its muscles off their guard. When all s

__ready the surgeon tries to reduce the deformity slowly steadily, in the way
jnst described withcrut wrench or Jar

flexion, aouto i.anucc cansiderable lardasls. Tt will generally provupo-dbln
to improve the pomtion from time to time as the trastion and immobility
relieve the musoular spasm and leasen the infiltration lordosis will diminish
and the angle of the frame can be progresaively altered.

A« stil] later stage, if the orgamzation has advanced towards hesling and
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there is fixed adduction aa well ne flexjon, correction (-nnm_'-_ko earried out by {
won~ervalive means duch n case no longer belongs to the firet atnge h_nu_q’
The recond sage (anky bois group) 1t will bo put In plaster without altering
the deformits_until correction by _osteotom) fs rafe

Cares of deformity ®een only when healing Toromplete will be conaldered
later

Second stogie

While the first efage is axsoclated with active discase aml the third with
the mgns of healing_ the recond in fransitional By this time the patient has
responded to lﬂm}gﬂm fover isover hisbody fs revitalized
and resstant neerpade and deenlelfieation are now at a standstill tho joint
and its muscles are no longer irritable,

Tt is necersary to noto the algna which indieate the beginning of the second
stage A timo period is helpful vet as theroare many vanable factors [t can
not bo precise mince it must be related to the chnieal progress in each case
So long as the patient remaina foverish {1l and is lomng welght {t would be
futile to begin to count the weeks The beginning of the second singe may be
put af three montha gfter all (ke folloryng conduttons kave been {ulflled— -

1 Fg;! if present, hay disappearcd

2. Progremaive loss OF%EEL has changed to galn~ )V

3 An aspect of {linemn changed to one of health -~

At the end of this three-month peried which may bo four cight or even
twelve months from admision the joint will ng longer be tender or swollenj

This then is the beginning of the second stage Up to the present every
effort has been concentrated on the

provement of general health and
vitality and the checking of inflammation {n the joint At this point however

we must s0 far as children are concorned face a omtical decision and to
settle it wisely we must review and sum up every aspect of the case taking
mto account age health social conditions employment (or prospective em
ployment) and the amount of damage done to the joint This guestion does
not arse tn adults in whom a hip-joint proved to be tuberculous is only safe
when ankylosed or amputated.

4 &_L‘%%}ﬂﬂ)ﬂ._ﬂlﬂhl&gﬁl&d‘ﬂp?nhqumhnhtobew
for each child in strct relation to our standard, = tly safe and
useful limb (Lovett) Having come to & decislon we must at onoe take steps

©vo ofie or other aim and theme steps diverge in that the troatment
favourable to mobility is unfavourable to fixation and vios versa. Both these
wums are legitimate but it is easy to fall between two stools and end with
etther movement that is not free enough In ita range and firm at {ts Limits
to be safe or fixation that is not masmve enough to resist strain. For if the
movement s not quite free over 1ts whole range (whatever that may be) &
sudden jar may overcome the muscles and rupture the granuloma Tubercle

banﬂllmnythmbeaetﬁeelndnmngedthmm—s:t&t f a{fairs kel
lead to recrudescence of the diseaso s ot

» e
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Sometimes this happens again and agamn Figs 51 and 52 illustrate typical
e;nmp]es of this fnsecure healing with persistent recurrence over a long period
of years
So too ankylosis whether involving the whole or only part of the co-apted
surfaces 13 nﬁ;&fg&tﬁlﬁuﬁmﬂ; for ynsoundnesa means that the boe
or fibrous tissue formung the union 1 immature or st and therefore
unfit to -

A partial ankyloms however soungd, may not for a tine be masmve enough

S,

e
S

Fio 38. Carshalton Trection,

to resist a shock. For such conditions extra-articular arthrodess provides s
happy solution, —_—

If then the jolnt surfaces do not appear much damaged or deformed %)
shown in the h, and this 1s borne ont by free movement through the
very small range which 1s all that one tries at this stage, mofuify cau be our
aim But 1n some cases the imsue is not clear the proapects of mobility are
‘T uncertain, and the final decision has to be held over for a feat @ o
weight extenmon eg Cershalton (Fig 88) If the movement of the
150t gota freor wenk by weok, wo may safely go on with tho welght and

aming at a mobile foint, % e mim at mobility so long as there is good
hope of getting movement sufficiently well supported at ita limits {0 e safe
Weammat anl#u only when radiographs or feats tell ne that wrthout ankylons
the Limb 15 unlikely to become permanently safe and waefn]

It 13 well to remember the unique difficulties of the hip The erect pasition
han 1ts drawbacks for our weight-beaning joints are prons to ostecarthritis
The hip 1s affected most often and most painfally Whileat every step the knee




THE HII 83

and ankle have to carm the weight of the bady - the hip lakours under o great
» mechanical disadvantage that it mu t bear twice that bunlen It f+ amall
worvler that this overwarhed joint even when perfectly formed by Nature
ix & common seat of osteoarthritie Secondars arthritia i atill more common
ultimatels inevitable after arthropla tv when the bone end< have beer
imperfeetly reshaped and relined by the wurgeon or have suffered In forr
though not in lining by coxa varm anl preudocoxalgin How poor then
mut he the ultimate prospeet for & joint when the artieulating parts are
deformed by the em~lon of tubercilons disease Natural heahing i+ weldor
of o rort which will make the bert of & had job and the aurgeon often feel:

called upon to interfere In making hi< plans he shonld remember that roune
Ewmmf&rmmt

ring joint At the same time he will recognize degrees of damape anc
muat gecu e when it i4 mafe and rght to aim at mobihity and when such ¢

courre will leave the hip_prone to a recurrence of tuberculosde or an ecarly
onert of drabling osteoarthntys

The alm {s mobility

Experience has taught us that thus is never n sound policy o adults onc
onh in a mivority of children In these the surgeon will yightly avord 4
premature decimon  therefore wlhenever there reems & rearonable hopo o
ulfimate mobility Le will immobilze by some form of traction splintage it
decubitny during the sccond stage More hasts Jess spced should be on
gulde The earler longer and better the Jmmobilization the better is th
prospect of movement

In everv case then In which there j« rndiggl_-rnghlc evidence of destructior
of the articular surface of the femoral head or the acetabulum, the possibilit:
of attalning s neeful Permanently refe, andd painless range of movemen
must be from time to time If after recalcifieation, there is
pronnd for hetation it is probable :mmmﬁ‘nfﬁﬁ“m;ﬁ
Fortunately s Tup arthrodesed in childhood is wonderfully serviceable an
not very noticeable And nowadave the surgeon gleaning the frult of muel
expentence of operative arthrodesis in many clinies will have little difficult:

in making sure of aound ankvioms m good pomtion The indications for anc
technique of arthrodesis will be considercd later

The aim is aukyiosls

Here one must conmder children and adults separately In children
the authors believed it 1+ alwavs best to carmy on with treatment on & Fa:

until the general condition has been very bl onths and X rur:'-:
show evidence of healing by _recaleifientjon and better definition of out l—m-E

This is the tume for & decinon for or against arthrodests and if the latter i
to be carried out for a choice of the technique which will be most suitable

Often extra-articular arthrodests alone will suffice But
where there s
mass of debris (ree Fig 39) -hmmgmwf@md&mﬁxﬂm;
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what 13 left of the femornl head and neck from the dium it may be advisable
to excise first and only at a second semsion to carry out extra-articulw
arthrodeais

In performing high extra articular arthrodes the authors belleved strongly
in the advantage of operating on the patient lying undeturbed on the frame o
through o wandow in the plaster and such 1 therr practice For this imposes ne
strain on the Infected granulation tissue and who can tell how securely it ii

—_———

'!f"’
&

Fia 30 The femur and roof of the acotsbulum sro separated by a trarwparent
ares representing a mase of dobrls, sloughed curtilage perhepa pus, and granuloma,
sufficsent to rendr any attempt at extre-articnlar arthrodesls nowise,

healed ? After the operation the patient remains on the frame untll X rays
show that he can be got up in plaster The plaster is retained until the!
synostosts is sormd The greatest cure must; be taken to avoid any movementy
while the plaster is being chenged

The authors have recommended o ve arthrodesis a5 an almost routine
treatm But all are not agreed as to the advisability of this course and
{here can be no doubt that it is only advisable with expert surgery in a
first-class orthope~dio hospital The surgeon should be prepared to overcome

technical difficulties 1n order to maintain the splintage nndisturbed
“ It will ho noted later that in to most tuberculous joints 8 mimmum
for = is suggested, but not ™ cular arthrodesls of

the hip Thu is on acoount of the grest shortening end atrophy of the Ii
\ that follows prolonged disuse in the hi
A child with a tiuberoulous Lneo or anklp can get about well on a caliper
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or walhing Thomas knce-aplint but no ambulatory aplint other than a hip
plaater (Fig 42) wall proteot & tuberculons hip, This Is so cumberromo that
1t T often advimable o do an gxtm articular arthrodesis at an ear)
Arthrodesds in voung ohildren will bring about nn internal immobllizatior
fally strong cnough to protect the granuloma from all the atrains of weas
and tcar and thus lead {o its sound healing, but will not always resist the
foreen of growth under the abnommalciteumstances Bone grafis when fully
colomized ro alive and therefore plastic to great foreo egntinuonsly and very
gradually apphed however remstant to sudden jars T may indeed b
necerary owing to the slow development of recondary deformity to do ¢
low transtrochantenio oateotomy later on But the moro natural development
and growth of the limb amociated with the early return of function 1 of the
greatest Talne and more than discounts tho disadvantago of o posubl
second operation 1

Continued conservative care for fixation

There comes & time when the patient can with rafoty bo transferred fron
bed and a frame to plaster with a view to getting up There then begins ¢
duel between skill and deformity Well moulded olose fitting plasters wil
do much ! but if anyone is confident of his powers of holding o hip in
single spica and would put them to the test lot him choose a lean and placic
child with prominent bony points

Flexion is fairly easily controlled in the long plaster but adduction is no
mastered without a closs hold of the o to tul il for t|

18 cannot be held up by its anteror superior iliao apine elone if the

E is left free to flex. For in flexion the tensor fasciae femons an oriu

upon the edge of the plaster just below the anterior superior spine a
the movement proceeds further the flening thigh pushes that mde of th
plaster fWﬁﬁwm_%w Thi
tends to uct_t! ected hip since it foroes the de of the pelv]
downwards In_relation to the Lmb in W
Wﬁmmmm Sy th

o e In the hip yielding little by little The movement 15 slow am
very persitent 1t does not show muoh on hosprtal records since g8 & rule

it only becomes cbvious long after the patient has left hospital. But it {
responmble for many oases of late adduetion deformity with additional an

unnecessAry practical %ortc?g Figs 40 and 41 illustrate this point
is pomible to prevent

uotjon within the plaster by a neal stra:
Tearing gm the tuberosity erther as e firmly appled, well folted st

r1p of pl
or a padded leather groin strap flxed to studs in the plaster (and the foﬁi
13 more positive) but el is diffiodlt to nurse even In bed and still mor
0 when the patient geta up /This method though valuable in speoial case
and ured & good deal at Oxford, can hardly become standard.

Bae the excellent monograph by Calvé end Galland, Les Apparells Platras Paria.



Tia 40 Oml aged 7 Tuberoulous hip treated in single long spios plaster
(Radiograply, May 1021).

Fio 41 Bame cas Octobsr 1074+ \oto addoction deformity !
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-l
The rafext plan s ta include the upper halfof the good thigh the plaster
ean then be motlded rovnd the tuber ischii and umlgiht‘_nrmItﬂ’_q
spine This l\OMMW‘p with Its leverage aclion
is preyented (soe kg 47) -
At n still later stage in an arthrodescd or ankylesing hip, Teas complete.
control Is allorable mnee the_sadductors amd
fiexor have been well atretched and the argand_
2ing fibrous or_bony_tiswes are becoming round
and better able to resist a strain
By intcliigent anticipation we  dmtinguish
thoso casca in ® hich the healing will long remain
untound The younger the patient the lems
closely adapted the mw surfaces, and the greater_
the cxtent_of unhenlthy bone, the rlower will o
the achicvement of any form of _aunkylods In
eome cares it mav tako four or five years In
such the ongmal frame pomtion ghould bo ono of
fairly wide abduction and the first plasters should
hold this posttion Then through the long con
valescence the les perfect hold of the einglo long
spica m sufficient In these young children eoven
after the fixation is firn enough to a 1%
Thomaa s texts of soundness there s likely to
2 Iittle, very elow, inddious movement of flexjian
and adduction whic the limb into,
position of choice But too muoh abduction is &
mistake for the gain 1n practical length is moro
than countered by the stramn on the back and the
nirk of progressive sccondary scoliosis

Third stage

This is the stage of constructive organization, 5% &~ Extemi o plaste
of bone and fibrous timsue of inoressing move-
ment or firmer fixation.

I Mobile group Provided that repeated tests show that the mnge o

movement 18 hc%ﬂ;ﬁg rather than
L neresmng ruth diminishing the patient mav be passec
{(a) Exensions and %MA and tho range of movemen:
measured and reco; mplete freedom 1n bed 18 allowed, and the
movementa of the affected joint are t every few days Thomas
taught thntujomfﬁ_mmww
increasing, and t it was cured when no reduction of its ra o
W on examination after jt_h:

) Pa’ﬂ;.e_n and erutches If the mnge of movement 1s found to bt
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\ progresurvely increasing after & fortnight s freedom the patient ja
\ allowed up on orutches with s 4-inch patten on the good leg Therang
r r‘——P‘— _]J—E“{fm
i of movement is noted each week then, is well each fortmght fo
three to six montha.

{¢) Crut; After theso 1f radlographio and dlinical verdiots are favour
N o the patient may wear & boot without a patten for an hour or tw

m the morning If the tests mﬂn%lilmm—y the patient j
= allowemf-e tho patten off more more then altogether

(d) Sucks Later, stighs roplace the orutches

(e) Supertinion Finally supervimon b__aih_ggn_pm]_pnd;}u_n_llmonthlx fo

& yoar or two, then lem often,

A word of caution must be added. Soms children are g2 astive that the:
cannot be allowed o much freedom For a time a single Thomas splint ma;
be added to the patfen and erutohes to be worn during the day and Jeft off 2
mght

n AkaJ_oul_!_s_mgp It han already been stated (p 40) that once fixa
tion {s mevitable or desirable operatave arthrodesis is the rule fn the authors
practzce But this is by no means universal and the following fs an altemeativ
programme o

(a) Frame and plaster in bed.

(b) Plaster patten, and crutches

(c) Plaster and crutches,

At each change of plaster the position of the jont 1s recorded radio
graphically and by noting the fledon deformuty if eny and the relation o
sotual to practical mesasurements As soon as the patten is removed thi
patlent begins to bear weight on the limb at first only e httle umng orutches
then more and more provided that no discomfort or hint of harm is evident

At some time in the convalesoent pertod 1t becomes clear that the unior
(fibrous or bony) between femur and pelvis is sound the tendency to defor
mity is over but the bone still needs protection from gudden strain or in
.03 QE{E point the ﬁmmﬂ be repl;cg—a by a ringle Thomas splint :a;ptﬁ te
take lstera]l bearings on trupk pelvis and internal femor condyle or the
short spioa continued till ankyloals 1 considered sound—then freedom h
allowed under frequent observation

The convalesoent stage ends when the healing {s sound and strong 2
shown by stability of pomtion after wphints have been omitted (Thomas ¢
secondary diegnosms of restoratron) ! Additional proof s given by the ap-
pearance m the radiographa of stratification of the bone in sccordance with
the demands of the altered anatomy The osteoblasts, now long relleved from
the deprexsion and distraotion of the toxins of the tubercle bacilll have been
able to respond to the stimulatmg strain of returning function and to ]
arrange the trabeculation in aceordance with nevw Lines of force (Fig 43)

Sos p. 30 ~
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Fia 43 Iof maral arthrodests %hich ha been followed by
wourd borty ankyloals serow the Joint
Suanary or SrrixTacE

(1) Active stege Complete bl with Gxed (cg Jones
Abduction Framo)

{2) Becond stage
(g} For mability Traction without complete immobilization (eg the
Marsh Extenston)
(¢} For fixation L bilkzation witbout fon (plaster of Parm)
Extra-articular arthrodesis,
{3) Convalewent stage
{e) For mobility Joint free n0 weight bearing at first {patten and
crutehes, with single Thomas exeeptionally)
{5y For fxation First immobilization and weight bearing (plaster o

Parh) Less [wotection and weight beanng (redueet
plaster or modlfled single Thotmas).
Methods of splintage proved by long service have been chosen to illustrate
the plan. Other splints may be used instead ! Those described aro durable
For Carshatton method sees Traction by in the T: of T Josts 0
the Hip-yount A wal Repsrt of the Metropolucn Asylums Board, 19287 p 361
LA x
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and inexpenmve they can be made quickly without costly machinery they
do not require repeated fittings and are not soon outgrown Being of stan
dard pattern, their manufasturs fit and use are thoroughly understood by
all concerned.

OPERATIONS
(¥ Diagnostic
Indications

In children diagnostic operations have in the past seldom been earried out
for asarule provisional diagnoais (plus treetment) answers all requirements
until elmical progress and a senes of radiographs have made the diagnosts
olear Howover tgﬁ%ﬂw&mﬁ_ﬁ?wjﬁ_ﬂyum
the advantages of ve information atan r stage within reach without
the disadvan! an; of artl P

In adults on the other hand whenever there 15 uncertamty a dizgnostic
operatron should be cofsidered B -

(a) The removal of a regional (Iliac) gland This s a recent ntroduo
tion and apparently gives as reliable information as arthropey If this {s

proved after & longer trial it is as a_minor operation free from the riske
inourred by arthropsy (eee p 22) very much to be preferred and is the

diagnostio operation of chojeo
(b) Arthropsy (for adu]ts) The inspection of the joint and removal of
sYnovia or de; or bacteriological examination Mmhm?zd
until the patient is fit for arthrpdesty, The exposure of the hip will if the
Gye appearances are charactenstio of tuberculosis be the ﬂm_utnp.f'f
an intra-artionlar arthrodesis
The operalion 18 dome Tk the patient undusturbed om his frame

N.B The pathologist wants all the timue we can safely give him especially
0 doubtful cases with indetermmate naked-eye appesrances ie just tho
oascs 1n which we need hia help most Give him if you can find it fluld for
smears cultures and gumea pigs and synovial membrane for lustological
and bacterlologioal examination He may have to examine sectfons from
several different parts before finding tuberclo bacilll or characteristio histolo-
gical appearances (se6 p 26}

The following 15 & good example of the valus of dlagnostic erthrotomy in
a doubtful case even in a child
Casce BT

13.xi1.33 A grd of 13 wans sent to one of us with & dugmonds of tuberoulosts of the hip.
Bbohndbernconﬁnedtubﬁlfoc-omomuthq.T‘)wehﬁoryvnftx:{-lnyd:}'ﬁmllsht

ber left hyj hibited 78 cent lrmitath mo
prnm‘t’}?‘due tom Pu:u].nr spaam. l;rn) (Fig 44) Admitted to hospital. Signs of
severe arthnts perasted so oo
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9 1134 Dragnostic arthrofomy Anterior Bmith Potersen inchion lborm;:hcvxro;um of
the front of the eap=ule This appreared hickrned an § mther redy it ‘lu-; ;vly:;}r;n (r\:'-’y‘
mener presentet
t through) Immeduatdy a discolottred prom
:;uiﬁl;tfw:\‘( from which protnuded threee very sharp el Tike ]’IJ‘,;::A. 1':.';‘ hb;:y
spicules must have priched the synovisl meinbmne on moveinent The » y
rominenc was removed arl 1l wound eloac]

Fio 44 Caw DU

The arthrotomy completely disposed of the diagnosls of tubcroulosrs. This was a case
of coxa vars adoleseens with the most unusual feature of peralstent and sovero symptame
and signm of arthntis. Had a lateral view been taken the dlagnovis woukld havo been
obrious; but without the removal of the spicules the sonroe of pain and the gymovial
irritation would bave perusted

The long period of rest bad stabillzed the porition and the patlent did well, though
some Limitation of internal rotation remained. Bhe was last seen in 1045 when she had
done two years nuralng and was getting some aching in her back due to an old orteo
chondrovh of the 6th dorsal vertebra. Bhoe made no complamt of the hip, but her left

lcrverhmbm|hxhnhortzmvmnt-nfm-ndrnjnlo-,hﬁ‘(nyllhuwrd.anu
muslrooning of the femaral head,
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II OPERATIONS FOR ARTHRODESIS WITH OR WITHOUT
ERADICATION OF DISEASED TISSUES AND DEBRIS

Extra articular arthrodesis Intra articular arthrodesis

In this book the word excition imples excimon and intra Eﬂl(‘ll[l.l“
arthrodems the term wide excia < whenever peeudarthroes 1s the
aim In the opiion of the authors exctsion should be carmed out whenever

Fro 43 Isehsofemorsl srthrodes done br the posterior open
operation. (Foley )

the focns 1% t0 ext-nmave or ro active that 1t {s hikelr to it \

stability or with the success of extra-articular arthrodesi= slons, For example
1n an adult over 30 the dicease commonlv perists in epite of immobilzation
whether by eplintage or by extra-articular arthrodesi And persistent active
disease 1 Likelv to lead to the faflure of the ordinasry methods of flo-femoral
extra-articular arthrode«is throngh abeorption of the middle of the graft
where 1t 15 elose to the disease and where the strain impo<ed upon it 1s
greatest for these two pomnts u vally coincide
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There remarha partlenlarly refer to high arthredens 1 e illo femornl arthro
deals When this takes the form of a flying huttres the extr articular avno
atost cannot be relied upon to earr- all the atrins of function Ordinarils an
(lta femoral arthrodesis relies for Jaternl strains (abduction and adduction)
upon a reasonably fixerd point in the region of the acetabulum and the

Fia 48 I-chio-femorl arthrolels by the clowed method. (Brittain )

stability in the end resembles that of three-pomnt suspension with the other
two points represented by a broad flat synosteal bridge between ilinm and
p;:gthroch:nter resisting antero postenior movement
extra articular arthrodesis then may call for it
previous exenl f
tl;e Joint to provide additional stability On the other hand the later me?}?og.u
t:nlor extra-articular arthrodesis would appear to be less dependent on intra
tcular stability and in its strongest form the wmon should be strong
eng?gh to take all the stress of function. withont any strain reaching the joint
ince the introduction of ischio fomoral arthrodess {Bnttam)! ten lymr-
! Brit.J Bwry 29 93-104 1041t
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ago the operstion has proved successfnl in that i1t pot onls produces
good_sound ankvlows but at the same time thu deformity to t
corrected.  Trnmble & operstion on the nd has the grest d
advantage of not allowing eorrection of defurmty

High arthrodesis

—Conditions faronrable to are

1 A reamonabls « head of the fern
and what is left of the scetabulum

2. Healthy bone m the fllum a the acetabulum and 1z and around t1
great ter

Fros. 4 @, b, ¢ Jlio-femaral srthrodens with graft tumed down from ilium and
fixed info the trochanter with a boae peg. Note hypertrophy of the graft and
sabeequent ankylows of the jont. (Brinsk Medwomd Jowrnal )

_ Unfarowrable

1 Thepremmeoflmld-bmmthemtggmmbvthegg
A sinus in this region Is 8 contra indieation.

2 Extensve femom] or flac dicease

Vethods (a) Children The authors have found that the most reHabl
method in children 1s that assoctated with Wilson 1« verv large flap of bont
is tumed down from the wing of the ilmm and inserted into a deep clefl
between the trochanter and the neck or in the trochanter

Technigue A Smith Petersen incisron s carned far back. Almost the whoke

13 C Vuson, Journe! of Bone end Jorat Serpery 1833 15,22
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wing of the fllum s exposed Just extraperiosteally but eare iy taken not to
apen the jont The front of the base of the great trochanter is exposcd and &
sax or chusel cut made downwards and outwards from the digital foa is
levered open so that the great trochanter leans awny from tho neck lenving o
cleft.in the bone between their bases (Fig 48) Then taking a very fine chisel
abolit } Inch wide the flino flap f« outlined atarting at the anterior inferior
flie spine pasing vertleally upwards then backwards § inch from the creat
to a point as far bach &« can bo reached This clileel cut b then brought down

warda and slightly forsards to a level about § inch abovo thoe acetabulum

Sometimes one rometimes both tables are taken depending upon the stout

nema of the fhac wing 1t is often helpful to use & number of curved chirels
and to leave soveral in place while the othets aro being driven in to indicate
the general outhine of the flsp and by combined tentative leverage from
time to time to aacertain when the bone flap is ready to be lifted and tumned
down (Fig 48)

When the fiap is free and only held by its base it 1s clasped by two paws of
bone-holding foreeps and lifted outwards then gradually coaxed down deeply
into the cleft at the base of the great trochanter It Is generallv advirablo
to reforce the upper spring of the bridge and sometimes also the Jower by
packing some additional biggish flalea of bone from the {lium into the hinge
of the flap above and sometimes also round its 1nsertion below The Smith
Petersen incision is then closed in the ordinary way

\.B This operation as all other constructive hip operations 1s done
through a window in a plaster apiea or with the patient undisturbed on &
Robert Jones frame In the latter cano after the operation a spica bandage
18 put on round the frame with plenty of wool over the dressing

(b) Adults In adults this flap from the ilac wing does not work wetr
becanso the rigid adult bone breaks off completely Good results are obtain
able much more casily by uslng a sliding fuac graft about 1} inches wide

taken from just behind the anterfor superior spme This is quicker and
requires far less exposure

Theflio dlaphyseal graft (Berck) This method of grafting imtiated by
Richard at Berck Plage is applicable to casea unsustable for the technique just
described on account of disease in the great trochanter The exposure 18 the
same except that the separation of the glute: is carried much farther down
s0 that the disphysis of the femur below the diressed area 18 exposcd A
thick osteopenostesl graft is then raised from the tibw In one piece and of
wufficient length for one end to be imbedded 1n the ilium above the aceta
bulum and the other in the femur well below the great trochanter These
thick osteopeniosteal grafts come off the tibla in a curve with the petiosteum
on the concave side this curve is left undisturbed and the graft 15 inserted
with the periosteal surface deep and m found to fit admirably into place

Initially such  graft is very weak indeed This m,
ethod d ds
sucees on aceurate and long-continned protestion. epends for ft
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Low arthrodesis 1schio femornl synostosis
In the opinion of the authors a number of casca which would formerly have
necensitated ampitation or wide exet lon will in future be treated successfully
Ly low arthrodeais
% arthroceals

{a) Trumble s operatien! (sec Table 2) This conalsta in using a specially
shaped tibial graft to bridge from the fschium to the shaft of the femur The
approach i« of course posterior (Fig 49) He uscs the standard Appronch 1o
the seimtic nen ¢ under the glitens maximus by reflecting the musele from
its fneertion Fig 50 filustraten the \ my appearance one month after the
aperation and five years later

TAbLE 2
Cose | Sec amt Dete o Swew NembeDy
» « of operet on Geuerul kealth | 1 pyomt | Gt

[EER 11130 Well exern fur | Firmly fled Y hen tong praft
remepalnin Lt | 1amiew Firmly  unhed
ehow 1T No  hypertrophy
Afcbnt It no abearp-

tion
10| P1 120036 | Well (July 1837) | Firmly flxed. Firmly  unted
Palnles. HypertrophedL
(Xmy  Apel

1937)

110 P3| (1)1Rxli38 | Frellent Bome | Atllaome painin | Very short graft
(12137 nurbnew o | hip on waldpg | Strougly united,
Graft clecated | foot Nopan. | much les than | aml  hypertro

phical.

from nerve before Bl
il
Hip fixed Srmly
12 F17 23 v 37 Died A vLLIT I.A1 Firmly fixed | Firmly united at
Arute renal fn | by graft. both endv o
fection  eompli sign of sbeorp-
eating stone tion of body of

graft

Mr Trurnblo was kind enough to to = Jetter asking for furt orma
rul;l:.ol)::doprnﬁm,mlmnnd::!ym-vT ble et Informtion & {0 (e
four additional cawes since The main features are thown in the eoclowed table
oo patient died mmmmmm"mtmﬂmmmmmmbuommm
Tho bp region was removed at post mortem examinstion. Exerything was tn order the graft
being flrmly fosed with the femar and fehlum. after operation in Caso 11
paralytie of the seustic nerve ppeared with pain bn the foot. I bad to reopen the wound and
elovate the graft which wis pressing on the nerie In this case grom destruction and deformity
at the brp-fornt had revalted in elowe 8pproximation of the femoral shaft to the lschhum, and n
meerting tho graft 1 had not keft sufficlent epece for the nere. After the secand operation the
trouble leared up except for a litthe Dumboes in the foot and the graft bes fusd well,

) Brittaln s operation t This duffers altogether from Trumb
le 8 in that
a tymal bifurcation subtrochanteno oﬂﬂ‘%mg S gope and the npper evd
Tramble reported thu operation In two papers: Th  Auatralcan and \ ew Zealand
J
of Surpery March 193° and The Dritusk Journal of Surpery 1937 p 188 ot

Bia o
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of the lower fragment is mserted Into & pit dug in the wobium below the
nﬁiﬂnhulgm Recently Brittam has used a strong tibal gral reinforee t
hio-fernoral attachment He describes hi operation as follows

The patrent ia placed on hismde the hip to be operated on being uppermost

Fio 49« Showing line of Incieon and
how [¢ akirts the nertion of the ghiteus
maximne Into the fascis lata sbove and
the fernur bedow and eromes the middie
line of the thigh below the level of the

nerve) D Qluteal sulene.

F10 404 Dlagrammatic representatia of hortrontal seetlon through the graft

in poxitaoes, shas ing how it arches over tho great scintio nerve and tho manner

m whick the ends are cut to & wodge shapo to facilitate introdoction. Both

ends are flrmly gripped and cennot get out of positim The trap-door In the

femur 1s shown rrplaced. The sciatic norves are shown swparsted by the graft.

A Graft B Trap-door elosed: C (reat sclatlo nerve; D Tachial toberosity)
F- Femnr; F Leaser scwatio narve

The patient 1s supported either by sandbags or by a special hip-rest A bone
graft 4 to 6 inches mn length by taken from the tibia This should include the
crest of the tibia and it will be necessary to raise the muscles from the medial
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of the bone A 4 inch incision is made over the lateral aspect of the
mmhnntvr wtarting at the tip and proceeding downwards The Incision
i« carried down to bone and elevators fnserted A subtrochanteris osteotomy
Ix now carricdd ot at a aite presjonsly deelded upon A special chisel with a
rquarccnded handle ia then inserted througls the divided bone and thia fs
Lept in the coronal planc until it abuts againat the fechium It is then gently
harmmered Inwards for a distance of half an inch An \ ray photograph Is

Fia 50, Trumbles artluodeds. X ray appearances | month and & years after operatlo

taken and if necesaary the chisel can then be hammered mn still farther

in then rotated through 180 by means of a spanner fitted to the square en
then partly withdrawn and the graft is inserted in its place using the chis
an s gulde The lower fragment of the femur i then adducted and brought in
as much apposition with the schium as posaible Any protruding portion
tho graft 18 removed A plaster of Paris spica Is applied and mafntained f

'go_u;rjgmj.hn_lt is then renewed as a short spica until X rays show that bat
unton 18 ¢o

Since thus OWOE Brittain has modified his technique usn
two chisels, p male and e female which are hammered on together into t]
wschium. They can then be foreibly separated, and the gralts Eﬂed betwe
the two as the chisels arg withdragn.

During the past three years the Bnttain operation has been modified |
Foley (1849) * To avoid posslble damage to the sciatio nerve a posterior a
proach s nsed. The sciatic nerve is defined and drawn out of harm away t
tschium is exposed and the femur divided as shown 1n Fig 49 The chisel
dnven on into the {schlum under direct vudon and a broad tibial fus]
meerted, the femur being displaced as in the Brttain procedure This ope1
tion has the double advantage of ensp the s

h
! Jewrnal of Boms #nd Joint Surgery dlay 1940

o acjatio nerve a
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of enabling the surgeon to see his graft entering healthy ischual bone It has
the dsadyantage of being a rather bigger procedure and of necesaltating the
application of s apica with the patient prone Neither of these disadvantages
18 of much account with modern technique and apparatus

The results have been excellent In seventeen patients with an average age

of nineteen years radiographic and alinical evidenoce of union has been present
ten weeks after operation.

Two stage operation

In adults with act{ve tuberculosis of the hip the operation of excision and
mtra-artioular arthrodesis slone 13 inadequato becauwse bony ankvlosis is
delayed and remams unsound for a very long time Nor m extra-articular

arthrodesia alono always enough because in the glder and less resiatant
mumtwdww;%w
Any of thess operations may prove mors severo than has antiolpal
and the patlents who need them are often ill fitted to stand shock. Every
porzible means should be taken to minimize shook before, dum-nFc and after
operation e.g the application of & new plaster at the end of the operation
should be avoided if possible It is unsafe to proceed to a grafting operation
after a thorough excimon The anacsthetist may say that the patient ls still
in exoellent condition without diminution of blood promsure but theso patients
are liable to lose blood pressure dangerously quickly towards the ead of &
longish operation It is a wiso rule to do the intrn. and gxtra articolar urthro—)
deas In two stages
IIT For Exceptionally Extenalve Disease
In some cases discass of erther the acetabulum or tho fomur or both, s .

/ s0 extenmive that arthrodesls appesrs im ticable or

2 soactive and “mm often in patients

under 5 or over 50) '

It is partrealarly In tuberculosts of the hip that the area of bone destroyed
and replaced by a granuloms, organized but still permeated by living baoilif
is mometimes 80 grest that arthrodesis appears imprascticable (seo Fig 30)
TIn such cases the authors have found 1t difficult to decide whether to carry on
with conservatite treatment of the hip in order that suficient reconstitution
of bone could take place to enable some form of arthrodesia to bo carried out
Iater on, or whether it woukd be best to do an immaediate wide excision of the

affected part A man ego the former course was taken, but
experience m-du%mm
.&%mmmmmﬁﬁn and
shortening of the imb 3lore recently a wide excislon o rt has
m;‘g complete extigion either {a) o the acttabulum or [¢3]
of the head, meck, and greater part of the trochanteric region of the femur

The object has been threefold

(a) complete eradication of the a_xien_n!_g;focus.
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(b) avoidance of the atrophy of Qe
{¢) relatively carly nﬂ\mmﬁn of functio
.

1) Acetabulectomy

Tankart! suggested total acetabnlectomy in tho trentment of tuberculosis
fthe ip At the time ho adyocated the procedure rather sweepingly His
rethod was very mdical and entailed removal of & completo rection of the
elvie nng and tho head of the femur wan allowed to enter the pelvie

The authors hayve preferred to removo the diseascd part of the aectabulum
ath such thae bone aa has bheen Infiltrated but hasve always been ablo to
ctain po<terior connoxion between ilium amd fschium behind the acetabulum
“ho pelvie ning has not been broken and the upper end of the femur does not.
nter the pehvis

b) Wide excision of the upper end of the femur Pscudarthrosis .

When the hend neck and trochantenc region are sery widely discased so
that the normal bono timsue oy cr this wholo aren is replaced by neerosed and
requestered bone and semi-cancous granuloma there is no reasonable hope
of establishing arthrodems by any means Thero can be no question but that
the beat interests of tho patient wall be served by the remoyal of the whole
extent of rotten bone ie by & wide exowmon In which the alm 1s to bung
about a freely movable flail $ype of jolnt The steps of the operation includef

**1 A complete exposure of the anterior and upper aspect of the joint

2 Divislon and exsection of the capeule and synovial membrane

3 Divimon of ell structuren mserted into the great trochantor

+ Duslocation of the remains of tho head and removal of ell further
muscular meertions Into the digitel foma

5 A transverse ostectomy usually just above the sma]l trochanter the
elte depending upon the extent of the disease

8 Excimon and erasion of all diseased materl in and round the nceta
bulom

At the end of the operation traction 15 epplied and mantaned uninter
rupted throughout the next few montha of treatment this 1 carrded out in
the authors practioe either on an abduction hip-frame (see P 301)orona
Thomas kneoyphnt the former 1 preferable for the firat mx weeks as it gives
the soft parts complete rest but nmuxjmmw fie imb can be
transferred to o Thoman splint Tho Tat which ellgws groater fresdom In the authors
experience end results are relatively g

Time will prove whether ischio-femoral arthrodesis will replace pseud
arthrosis to & considerable extent Low extra artionlar arthrodems doee not
interfers with subsequent surgical acoess to the hip-jomnt Bug in the authors
opimon soms development of the operation is needed to ensure a synostome

Bankart Brilsh Journal of Surpery 20 Apnl 1833 p 551 Prendent
Orth. Asmos. Loudon, July #7th, 1932 pel P tial Addrees to Beltiat
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extremes of flexion and extension A psendarthrosis on the other hand, needs '
no help from and throws no strain on the lumbar spine Figs 63a b Fig 54
{llustrate just such a came-—for in this patient sound arthrodesis of a hup had
to be exchanged for pssudarthroms

»
J

Fio 54 Prewdlarthrosts as ¢ resalt of & deliberste oporation. Case D.8

Case DS

4x.28 \-may of Bpine completo fimlon and good caleifieation of diseascd vertebrae
" Hip  almost complete destruction of head and neck
Hrp very unstable with limited movements.
7il.30. Operation Arthrodeas of left bip
16.iL31 Discharged.
20.x.31 Startcd walking out of plaster Fig 53a \ ray shows bony union
18 1135, Readmtted for romet vity of epmal feston, Fig 835 N may showe extensive

discasc of L. 3 4 and 5 Deoan abeocys present requiring repested aspuration.
22 vi.38, Oprmation Pecudarthrous. Fig 54



/

Fio & a I‘.thob.:‘ll\l diloeation with addoetion ard flealon leformity r
frnetional diability and much prectieal shortentng

Fro 555 After out Hip relattvely stable, abdu
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When the hip 13 not fized the authors do a ax allow

ubirochanterie aveatomy
ing the EEMTMMMM on the pelvis and pytimg the jorerin.
few d of abduction and flexron
The optimum angle of flexon vanes with the occupation apd sex of th

patient Those who at at their work and on therr way to and from it welcom
at least 30 of flexion and are all the better for 40° or 45°, On the other hanc
& man who stands st hus work, e g statlo et or general labourer will b
much better with 25 or 30 Abduction of more than vani
and where there 13 shortening 1t may be thought advantageous to abdnet th
hip sufficiently to lessen the shortening by an inch Internal rotation is
great disadvantage {n a fixed hip Altogether one would say the best positio:
for an ankylosed hip was that of external rotation of 10° to 20 , nelthe
abduoction nor adduction (except In some cases of oomsidernble shortenin
when 10 to 20 of abduction may be best) and fledon of about 30 varwin
with oooupation Osteotomy then, will often be advisable in order fo correc
marked divergence from this pomition. But one of the strangest indication

for osteotomy is that of pathologieal dilocation with adduction (Figs 53¢
and b

In Table 3 18 an amessment of deformity with the indications for operatrve
correction,

, TanLE 3
Good Dowbiful Bad
Mobiles Flexian range < 30° Healmyg still umwoand
Boundly bealed. AGE > 140° < 180 AGE < 140
range ~ 30° Adduetion Ity < 10* | Addueth > 10
AGE > 160 Limfts of doobtful strength. | Limite weak.
Xo mddurtion deformity | A movement with do- | Instabllity
‘With stroog ectnd hmits. | formity of articalar sarfaces,
Smooth artionlar movernent. Pathologieal hrosls
Littlo or no deformity umeognd or sound bat with
Withoat die- adduntion deformity
location,
Ankylosis (flbroos or bory) | Ankylosis Incomplet Ankyloshs umound.
sound and
Flexion < 80° Flaxion > 80° < 60° Flexbon > 60*
Addootion < 8 Addostion < 10* Adduetian > 10°
< 18 Abduction > 15 < 28 bdoction > 25°
Rotation external < 20° Rof external> 20°<40° | Rotation external > 40°
Rotation internal < 10° Rotation internal > 10°

> = grester than. « = less than, A.G.E ~ Angls of greatest extension.
! In ankylosis the degres of fiexion deformity desirable depends on age and profession.

Drainage for severe persistent pyogenic Infectlon of the hip

The rmks of secondary wnfection in general and the mesns by which it can
be avoided havo been disoussed (seo p 47) Sepus round the hip is a very
serfous complication which is Mkely to require radical dralnage as a Ife-
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raving necesadty  for acpals must be stopped or the patient will inevitably
drag out hixhife ton mont weary and wretched end A few vears ago ono of
the authorn sa% a lad of 20 who had sufferedd from tuberculous discase of the
hip at the age of 3 karlv on the joint had become recondarily infected and
he had been in his previous howpital without adequate drainage for nine years
When seen he had reached an advanced stago of Jardaceous discaxe His ll
ness war no longer duc to the tuberculosis but to1 T-dralned pyogenic infec
tion Cases such as thr demonstmte the need for effective dminage by
paucenization

The depth of the joint and its snatomical relations make the ordinary
methods of drawmage fneflectiye At tho same time a rellable method of
drainage ean take advantage of tho fact that persistent severo eepus of &
tuberculous joint inevitably leads to destruction and involies or requires
fixation of the jount thereforo the integrity of ¥ta intrinsic fitiscles and their
nerveanpply_s no lopger a consideratfon And when the drainage ntces
ude exciion with yeeudarthroais the function of abductors and

uddwwm should ?%_I_r tded 1T their sacrifice
or pn_ﬂ_lﬂ_lfﬂc_ﬂ_ﬂm_ﬂll_mhcttcr chance of sou ing It Is o1y too
comimon for a serously infected Hip to be dramed again and again to the
bitter dirappointment and distrees of the patient For this reason the authors
bave developed a more radical and decimve method of which the main feature
is the wide exsection of muscular masees

Severe peraistent sepels mn or round the hip has been one of the bugbears
of surgerv smnuses burrow among the tendons roand the neck of the femur
and the small trochanter or having penetrated the scetabulum produce
abecesses and tracks within the pelvis The difficulty has been firat of all to
provide free drainage for these desp-acated lesions then—still more difficult
—to mamtam that freedom continuounly over the period which 1s reqmred
for mternal healing It 18 no longer now a matter of drainage of the hip-jomnt
but of & much larger mfected ares which often represents a miniature rabbit
warren of eavities and mnuses with solerosed wchaemio walls

The presence of the sclatic nerve so hampers the posterior approach that
drainage can only be free for & fow days while it is futile to attempt to
establish drainage of the hip by an anterior approach. The older methods do
not give the surgean & good view of the acetabulum but their gravest faunlt
18 that it is impossible to maintain free drainage for more than a very short
time Furthermore the posterior approach produces a discharging woand in
& most awkward position.

In 1921 as & result of profound disatisfaction with these cases some
m tuberculfom others the result of gun-shot wounds of the First

ar one of us worked oul

et oy oo of t « method which has proved effective and

By the technique to be described something approaching saucerzation of

The Robert Jones Brrihday Volume Arthred.

and ather K bercuk
the H p Loodon, 1929, p 17 sleo Tuberculoeis of Bons and Jovst Imdmﬁﬁfo v
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the joint is achisved and the advantage of tho method lies not only in the
full exposure it can mve to the acetabulum after excison of the head but
mn the access it affords for the adequate dramage of s still deoper intrapelvie
abacoas via ilium or acetabular floor

1t is often wiso to obtaun evidence as to the situation and extent of desp
tracks and abscesses by hiplodol injection 1nto the varfous sinuses and stereo-
sooplo radiography Such an infection should be carried out on the X ray
table The liplodol i infected slowly without much pressure Sometimes the
nozzle of the glass syringe 1s pressed Lightly into the alnus, at other times a
small rubber catheter s inserted as deeply as poesible to earry the liplodol

Techaigue The new method of drainage differs from the older ones in
three wavs the approach is lateral the incstons are at nght angles to the
muscle and fasciz] planes and & large mase of muscular tissue i exacoted.
In most cases the approach is external only with a wide exsection of the
abductors and the great trochanter but an additional mesial approach is
somotimes Indicated with a similar wide exsection of the adductors. The
main nerves and arteries in front and the soiatic nerve behmd are 1n no way
disturbed or endangered The conmderable loss of abdustors and adductors
18 of no consequence if the hip ia ultimately ankylosed and of Iittle con
sequenos 1f psoudarthroas s established mnco active weight bearing abdus-
tion is In any clrcumstances impracticable and adduction useless. Thus the
great virtue of saucerization of this deep-seated joint is achieved by the
sacnfice of muscles which are no longer valuable (Fig 58)

Group A

Position and splintage Durnng the operation the patient Lies undisturbed
on & Robert Jones double hip frame or mn a long plaster spica with a big
window (Fig 59) Alternatively if the hip infection Is acote and tho patient
only seen at a stage when operation is urgent he may come to the thestro
unsplinted he in then put on a frame or in plaster at the conclumon of the
operation while still anaesthetized In such a case the pelvis and tho knee
of the affected limb are raised from the operation table on sandbags to give
free acces to the outer aspect of the gluteal region Occasfonally one has to
deal with unfortunate pattents with bedsores behind the pelvis or spine here
neither frame nor plaster can for a time be used in this event after the
complete operation the hmb oan be suspended in a Hodgen flexed 20 or
30 at the knee If a Hodgen is not available a flexed Thomas can bo used

Hodgen fashion but the ring must not be pushed up 1nto Its normal poal

tlon or jt will intrude upon the wound

Operntlon A long transverss inocision is made from about 1 inch behind
and below the antertor superior spine backwards with the centre about 1 inch
above the great trochanter The skin edges are retracted up and down to
exposs a wide elipse of gluteal fascia covering the gluteus medius and the
anterior inch or two of the maximus Two deep transverse incisions are now
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ade by ruccessive smeeps of the knife between each of which any
:\E:gli:\gm\-ﬁwh are clamped The upper inel 1on dirceted inwarnds ru']]d
dlightly downwards divides the glutei down to the ilmm just above the
acetabulum  the first aweep of the lower inciddon which ja directed inwards
and slightls uprards expocs the outer side of the baxe of the great tro-
chanter which 14 at onee divided by n wide chiel dirceted obliquely upwards
to the digital fowa  the trochanter i retracted up and the division of the

Fra 38 Fhowmg tramverse incluon with wedge eventon of 0
deep thanes

soft tiasues completed Thoe knife does not approsch the anterior crural
(femoral) nerve in front or the acatic behind. The whole mass of tissues
conmsting of glutel and great trochanter 18 now removed (Fig 506) and
haemostams carried out by diathermy by ligature or by interrupted
haemostatio sutures of finest catgut in small curved round bodied needles

The whole upper and outer anpect of the capsule of the hip lles exposed

The capsule and svnovis are removed and the underlying portions of necl,
head, and acetabular im are scen The neck is then divided near 1ta base by
& 1} inch chisel and the femoral head removed. The removal of the head Is
greatly facilitated (ax it is also in performing pscuderthroms for ostecarthritie)
by the oblique removal of the upper acetabular im by & 1} or 2 inch gouge
of suitable curvature (this step {s in either case benefleial) All the cartilage is
gouged or scraped out of the acetabulum and the rotten bone curetted The
dmcovery of en intrapelvlo abscens indicates the removal of the acetabular
floor with as much of the neighbouring flium as will ensure free drainage

It 15 the rale in this operation to leave no cartilage no diseased bone no
deed tissue and no dead spaces. The erasdon of the acetabulum should leave
mw surfaces of vascular cancellous bone The operation can be done very
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quickly if the chisels and gouges ars large sharp and of fine matenal and
thin section The exsection of the broad wedge of abductors and great tro-
chanter provides really good drainage (Fig 57) the gluteal stumps retract
for the incistons are analogous to the first cats in & shoulder or leg of mutton

After the excuion of the deep tissues, we used to draw the uppeor flap of akm

DIAGRAM of LATERAL
DRAINAGE for Septic
Arthritis of Hip
with Excision

of Femoral
Head

Lminimus &
of Tensor
Fasclas [ntas

fairly far down into the wound by a continuous catgut suture and often the
lower flap too The sutured skin flaps thus cover the freshly cut muscular
surfroes We found this point in technique very valuable in this and similar
dralnage operations as it reduced the paln of dressings and covered the more
superfioial raw areas from which granulations grew excesslvely When how

ever there has been infection of the mtermusoular planes the skn flaps
shouold not be sutured deep to the deep fasca and nowndays the umo of
soft paraffin or paraffin wax and the infrequency of dressings have made this
step less often worth while

Group B where ankylosis exists

The hip m ankylosed with two striking advantages—the obliteration of
the jolnt eavity and the stabilization of the hmb It is therefore most un
desirable to dig out the head (Fig 60a) But there may well bo sinus tracks
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ramifying round tho neck and the amall trochanter In mich cases after the
latcral drainage down to but not through the neck it may bo necereary to
carry out o almilar additional exsection of muscular tssue on the inner side

Portions of the pectinous and of tho adductor longus and brovis aro then
exsected on tho inner side ns well as of all three glutei on tho outer (Fig 604)

When thus donblo drainnge has been performed  tho skin in front romains
intact over tho tensor fasciac fomona martorius, and rectus with the Iatoral
cutancous and antenor crural nerves nnd the superflcial and deop fomoral
artenies velns and lvmphatics and tho akin bohind covers tho posterior part
of the gluteus maximus together with the hamstrings the adductor magnua

and the rciatic nerve  As anks lovs exists aplintage is unneceasary Seo Fign

60a and b

Haemorrhage The operation causes somo loss of blood but only for &
very short time amd ono of its great virtues 13 that the surgeon can ace and
catch the bleeding points any oozing from the ascular cancellous bone of
the illum ccases with & temporary gauze pressuro folloned by the much
gentler pack. Some of theso paticnta are exhausted by pam and toxaemia
these have been transfused during the operation Of late years we have used
the continuous dnp method in almost all cases the rapldity of intake of
blood can be matohed to the loss during the operation and after the patient s
return to lns ward a much slower drip is kept up for 6 or 12 hours

Subsequent treatment

The suocess of this operation and the comfort of the patient depend on
good splintage nursing and dresmng The double hip frame 18 best but only
if the nurses thoroughly understand the caro of a patient on a frame a big
plaster spica, with ample window and bridge (Fig 59) comes next and the
suspension and traction of the imb on a Hodgen (or Thomas) is reserved for
patsents to whom neither of the former methods 1 applicable

After the removal of the head and most of the neck, upward displacement
of the femur in relation to the innominate must not be permitted for such &
movement would close the opening spoil the sancerzation and bottle-nack
the acetabulum The poeition is maintained by fixed extenslon on the frame
by traction on the Hodgen or by a well fitting long plaster sploa
with the knee in flexton and & good hold on both Isohial tuberosities,

Dressing The sides of the entrance ahould be lined with fine-meah
bandage impregnated with soft parafin two or three 1 inch sirips of cor
rugated rubber tisue and ample gauto draine reach to the bottom of the
ocavity (Fig 58) The main gauze pack should be enough to fill the funnel
shaped wound, but each plece of gauze should ran straight in from the wur
face undmmbeulungﬂukp-ckcdinbympmtedpokenofapmbe far
this anclent packing technique leads to the formation of o big cavity which
with its narrow neck resembles a chemist s flask.

| BT Q
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Result. If the operation 15 well done the rellef from 1llness and distress is

dramatic If the subsequent treatment is good most of the cases will heal
soundly 1n a few months The great gaping wound becomes a narrow scar

AMPUTATION AS A LIFE BAVING OPERATION

Indications
1 In some cases of persistent extenmve disease with or without septle
infection.
2 In elderly patients with a bad prognosis

Fro. 58. Where the akin cannot be turped
inasin Fig 57 becaio of scarting or stnmes
tho

Fio 59 The operntfon la dane either through a window i a
spita or with tho patiens on & frame.

Flaps

Tho less muscular tissue the better masees of musole are altogether ont of
place Only aufficlent muscle should be left toward the basos of the fixps to
make sure that they will be well supplied with blood Very often the flaps
must be designed m relation to xinuses and cicatrices great care shoukd be
taken n the demgn of the flaps they must not be narrow pointed or thin,

or they will alough
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Incision

The authors begin the operation by tying the femoral artery and vewn
throngh e vertical incuston just to the outer sids of the femoral vessels, and
dividing them between ligatures In a much-adducted hip it is wise to ap-
proach the femoral vessels from the outer mde dividing first the upper part
of the sartorlus transversely 1 or 2 inches below its origin the anterfor crural
nerve is then divided and the artery and vein finally resched from the outer
side for the ordinary route 15 surpnsingly hampered by severo adduction.

8o far there has only been made a vertical ineision to the outer side of the
femoral vemels This incimon if the sinuses allow 18 carned downwards and
inwards transversely round the back of the thigh then upwards and for
wards to bring it back to the middle of the onter side of the origmal vertical
l‘.;:h{mz. This gives a fairly long postero-internal flap and a short external

P

Nerves

One of the authors (G R G ) in all amputations puts two clamps 1 inch
apart on the maun nerves then very onrefully ‘blows up this isolated segment
of the narve with 20 per cent formalin. After leaving this for one munute he
removes both clamps and divides the nerve through the distal compremion.
He has found this mjection effective 1n rehisving post-operative pain both
immediates and late

The avoldance of infection

Everythmg posaible 18 done to carry out all the main hasmostasis, flap
cutting and musole drvision and then, so far as pomible to protect the raw
surfaces before contaminating the wound by opemng tuberculous or septio
tissues This aim should be 1n the surgeon s mmd even when widesproad
pepeis and multiple sinuses make ta full achisvement jmposaible.

When septic cavities in the iltum exist thev are saraped ont and left
exposod as closs to the surface as possible by bringing the skin edges close
to the bone

Excision and erasfon of diseased and necrotic tissues

It in firat nocessary to get rid of the Umb with all that 1s Jeft of the femur
Whether this means disarticolation of & deased jolnt or division of exten
sively solerosed and partly calcified granulation tisaue it may requuro rather
rapid aud apparently ruthless use of & big cutting tool and a broad 2-inch
gouge will often be the handiest The moment the hmb is away all bleeding
vesscls are clamped. The wound is then quickly douched with warm (oot
hot) salins and covered with wrm saline towels while diseased necrotio snd
ischaemio tmsues are erased and excised. Sometimes dminage of an intra
pelvio abscess must be included.
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Praolnage

The otiginal flaps will have heen designed to facilitate suitablo and ade
quate drainage This should always bo as short and direet as possible When
ever there has been much eopeis tho drainago should be broad multiple
direct and favoured by gravity

Closure

The wound is rapidly closed by a number of stout deep interrupted stitches
and accurate apprommation of the epidermal edges by fine contlnuous

sutures This is followed by firm bandagmng over a large number of big thick
sheets of cotton wool

Two stage amputation Preliminary Psendarthrosis

The authors have found in the frail and seriously ill paticnt a very great
advantage in carrying out the amputation in two stages. In the first stage
nsing an inamon which will conform to the outer limb of e truncated racquet
the hip is exposed and a typical wide excision and & psendarthrosis Is carned
out snd the wound closed or packed according to crreumstances Two or
three weeks later the amputation Is completed Oocasonally it may be wise

to wart 1n the hope that the pseudarthroms alone may suffico and amputation
be avalded

TaBLE 4
Hip—A on-operatire Trealment
Reeutts
Reedee | 1-10 | 1120 21-30] a14a] dig0[ 0+ | Totals
Well and working n | 1 1
ol 21 a2l
Incamplete n| sy olojo
Unmatiafactocy 1 1] 2] 1
Diad 0| 2| 2] 1]oe
5 | 46 | 15| 8 | 3
TanLE &
Hip—Operatire Treaiment
Reeults
Berstts 1-10 | 11-20| 21-38] 3148 | 41-$0] 0+ Tetals
Well and w orking 0| 12| 13 1| 3 ) cent
-— 8T - 8
Untrased s 1] «| 1lo|oe]| 2l nT
Incamplete Bl 23 1] 0] 0] 0] = 1=y
Unaatiefastory 2] o 1| 20| 0] = 8= ¢
Drad N RN I T T T R T "
4 [ 47 [ [ 10| 8 [ 3 [ 2138 =100 pee comt.

* 2 camn ages not known.



CHAPTER VII

THE SPINE
POTT S DISEASE

TuBERCULOSIS of the many parts of the spime forms the largest group of bone
and joint cases The nature of the disease 15 of course fundementally the
samo and the principles of 1ts treatment are identfcal but the complextty of
the anatomy and the presence and vulnerabibty of the spinal cord involve
many problems whioh call for particular consideration

Pathology

1 Age smneidence Bpinal canes may oocour at any age In Table @ the per
oentage of cases occurring in esoh deoade is shown end it should be noted
that the largest figure 1s that for the age inaidence of 20 to 30 ~

2 Sueofthelemon (Table 7a) Therelative frequency with which the various
regrons of the spine are attacked is shown

3 MNature of ths lesion The tiny original fooi may be anywhere in the
vertebral body but in children are most ofter: clase_to thg upper_or lower
epiphyseal plate In typical canes the lemon fs seldom confined to ona body
and this 18 a point of great practical importance Hibbe! emphamzed this and
drew attentlon to the occurrenos of small osseous focx m the bodies of several
vertebras above and below the more obviously involved and extensively
destroyed contra. These foci are the result of a ahower of tuberoulous embolf
distributed over a number of vertebral arteries at a time when the tissues are
sufficiently susoeptible to allow the baoilli to develop It 15 smposnble at an
early stage to discover whether one two or a considerabls mumber of vertebraei
ars snvolved

Carles of the vertebral bodies with destruction or extrusion of the inter
vertebral dizce is much the most comman form of the dmease Cocasionally
there 18 a sub-perjosteal infection in front of the bodies wxder the anterior
common ligament with little or no erosion. More rarely & tuberculons foous
develops gtwecn one of the bodies and the erior common ligamen? and
here it generally rommns localized being liable to cause paraplegia withont
X ray evidence of bone discase

A foous appearing m the lateral artienlations laminge, Ot spinous processes
18 also very dimease fined to the lateral articulations ocours
almost exolusively mn the u cervical region

me&.dfmmmﬂwi%m'
k&ilﬂ adults destruction of the former may be the only lesion soen in the
radlographs of an early case

As thepdlneue adrn{:ee- the eroded and decaleified bone gives way both

1 Hibbe, R A. Jewrnal f Bons and Jeins Swrpery 10 no 4, pp $05-14, Oct. 1929
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hy the

ander the pressure of body welght aggmvated in the dormal region by
ceasclem g‘;ndmg reapiratory motion In this way the ohsracteristic de-
formity of Pott s discase the angular kyphos is formed Such pressure
erosdon if uncheeked may continuo until the spino fs anpported by the
thoraclo caf

Odeopcntg:n does not occur except at a didfance tn fime or tn space Jfrom an
actire tuberculous leson

Fra 81 Diagram of docsal vertobran in segrital seation to show efleat
of premssro an docalcified bae.

This abeence of any constructive bops reaction is peculiarly harmful in
tuberculoms of the spine for several reasons Not only is the spme the founda
tion of posture movement and respiration and the protsctor of the lplml\
cord, but it 15 80 conatructed that a defect in the somatic column leads first
to & sublnxation and In time to s dislocation of the lateral artigulations.
Advanced spinal caries has been truly and vividly desoribed as & pathologieal
fracture-dislocation of the spine Fig 61 demonstrates the prooess Thia
makes 1t imperative first that the erosion be checked as quekly as poesible
and the rotten bone protected from compresmon secondly that special care
must be taken later on to restore the lost stability Many conmderations are
involved. It was with the object of minimismg the lose of stability that
Menard advocated what he termed orthopaedio correction. But it must be
remembered that in his time thers was no operative posterior spinal fuston
for nefther Albes nor Hibba had made their contributiona which have been of
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such immense servioe in this field. Menard taught that it was necessary for
the stabulity of the spine that its angulatfon ahould correspond to the amount
of bone destruction that healthy bone above the area of eromon should lre
mn close apposition to healthy bone below In the lumbar region & certain
amount of destruction can be accommodated by telescoping here ortho
paedic correction can often be achieved without angular deformity Hers

Fio 624 Fia €2»

These figures {it Wald )

too intersomatlo fuson occurs more readlly than elsowhere Menard s advrce
has been accepted by many orthopaedio surgeons, but Waldenstrém of
Sweden has shown that it is possihle to avold an appreciable angular de-
formity in the presence of considerable destruction by carefully adjusted
padding of s plaster beds and Iater to cansolidate the position by meens of
a strong straight tibial graft See Figa 62a and 4 In the authors opinion
modern methods of splintage followed by grafting can protect infected bone
daring the phaso of recalcification and favour the restoration of sound well

trabeculated bone in this area The rotten bone wonld have been regarded
by Menard as worthless and oxpendable Indeed he would have promoted
1ts disappearance under increasing angular deformity in order to allow un

infected bone above to meet ununfected bone below It seems right to aim a¥
the malntenance of & positfon much nearer the anatomical ideal of Walden

strbm
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Cold nbscess ]
This Is primarily a collection of debris and aa the destructlve process is

both aides of the
tost in front the abscess starts in front and on
:%ﬂgdg:mﬂﬂm. And hero in tho dorsal region 1t often remalns thus if

S "

. PD" ~
::ﬂ:;—”

e

Fia 8. Tuberculous kesion of D 4, 5, 8, and 7 with & teose
paravertobral abecew of the tyFo which oftert caness
prewsre on the cord.

destructian i allowed to go on the absoess may become exceedingly tense
and as & result of the internal fluld preesure and the ervelon of the whole
antero-posterior dumeter of the bodies some of the contents may work their
way backwards between the dmeased bodies into the gxtra dural space of
the spinal cana! This, as we ahall seo is ane of the commonest causes of
paraplegia. Much more often, however the abacess will Insidiomaly travel
down one or both sides of the bodies to form the typical distant absoese
e.g peoes abscess from oanes of the lumbar vertebrae

The appearance of an abecess 18 ordinarily associated with activity of the

| JU7 n
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Tavas abwcery.
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destructive procesa yet occastonally an absceas will como to tho aurfaco long
after the arrest of the discase

On the other hand hinta as to the activity of tho discaso ean bo ebtained
from the appearanco of the abscees In tho dorsal region Fig 03 for Instance
one learns to asocinte a typical spherical or fusiform shapo with an active
loaton and n crennted edgo with o quicscent lesion In the courso of time the
oontents of a apinal peons abscems will often caloify and tho nppearance of
calification in o radiograph is reassuring

The contents of an abecesa aro usually purulent but they vary In their
consistency in gereral an abscess contalning thiok flocoulent materal is
indicative of a quicscont lemon A moro reliable guido to the stato of the
lesion is the relative number of tuberele bacilli in n stained film

The abscess may appear in varous sites either adjacont to or distant from
the bony lesion

In the upper cervical region a parnvertebral abacees is retropharyngeal and
presents o largs softish swelling at the back of the throat Lower down the
paravertsbral absoess is led by the fasclal planes of the neok laternlly towards
the surface

In the dorsal region as has been mentioned above the abacess may remain
localized and, if so is & common cause of paraplegia. On the other hand
theso abscesses may track along the oourse of either the anterior or posterior
pnmary division of the spinal nerve or aguin they may infeot by inflltration
and ru into {a) The pleurs Seddon, 1038 Starkie 1938 Emrolasy
193 700 1042 (b) The bronohn Imbuch, 1937 De Lucohi, 1840
(¢) (Esophagus Beddon, 1938 (d) (Eeophagea! diverticnlum Brand 1038
(¢) The notta Somerville and Wishart

In the dorso-lumbar and lumbar regions the absoess commonly tracks
down the peoas sheath to appear below Poupart s ligament or more rarely
pames out of the pelvin into the buttock and appears on the outer aspect of
the thigh Very seldom 1t may follow & spinal nerve snd appear posteriorly

A cold abscess may be mustaken for & hpoma and pscas absoceses somo-
times have an unfortunate if superfloial resemblance to a hernis (Fig 66)

REFERENCES
Baiwp 3L A, (1939) dmer Rew Tubere 40 473
Broors, W D W (142) Brit J Twbero,, 36 49
Exxotaxy A (1039) Prodl. Tuberk.,9 94
Taxoca, R. (1937) Munch. mad. Wackr., 85 550
D Loecat, G (1040) @ Med. Meros Trevig 1 470
:nm ELJa(l‘o:vu)Pm R 8oc. Mad., 29 1662
MERvILLE, and Winmarr J (1048} J Bons JL. Sury 30 B
Srxxee, E G T {193%) Cases shown at Tab A.-:_Mh]‘ltodurs.m

DIAG
History NOSsI8

The first symptom 1s usually pam in the back felt continuously or
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Tit on or aggravated
repeatedly at the same loy ¢l generally atlred ache broug
liko hr(:-dnm by prolonged walking starndling ot sitting up or by vihﬂmunf
The pain has oo regular charcteriation 1t I8 nggrvated by movements o
tho spine and particularly by jarring The Joeal pain in the back hecomes

Fro. 86, Proa abeorw fnjected with hplodo]l The abecess arisos from
tuberculows drwcare of L. 4 and 5.

complicated at a later stage by roferred pain due to the pressure on or irrita
tion of a spanal nerve ﬁ\% of‘Leu Ts described as » pen s of congtaction round
the chest carles in the lower dorsal spine ofton causes abdontinal pain and
has led to many a laparotomy from a wrong diagnoais this not only involves
the postponement of the right diagnoms and treatment but may well lead to
serious crushing of the discased area of the spine while the protective muscular
spasm |a relaxed by the anaesthetis

Bometimes, particularly in adults the first really noticeable sign is dragging
and incoordination of the legs Not uncommonly however the p:ﬂe-nt 'e
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attention is first attracted by & curious soft swelling in the groin or lumbar
region not to be mistaken for a ipoms or & hernia!

In regard to general health there may have been a noticeable falling off
In stamina and actrvity Children may be described as fretful and caslly tired,
and restless at night

A watchful mother will often have noticed thims so-called pretubercular
phase and then the beginning of & Irttle restl 2t night Next she will
seo that the child walks with rather & stiff, carriage and w careful about
stoopng Thus the orthopaedio surgeon is often fortunate enough to see &
young child before any deformity has oocurred.

Examination

The patent may have developed an attitude which 1 characteristio of
the disease in various parts of the spme e.g the patient with a lemon in the
eervical region 18 inclined to support; his chin on his hands. The muscle spasm
which extends beyond the diseased area sometimes produces the well known
erect posture and aldermanio_gait The patient walks with short deliberate
steps to avold any jerring of the spine With lumbar disease he may when
mittmg, take part of the weght of his body on his hands

But so far as adnlts are ooncerned, every doctor must see hundreds of
cases of fibrositis or ostecarthritls befors he comes across one case of spinal
oarfes It 1s small wonder then that this history when given by an adult
should not always arrest suffizent attentfon to make the doctor inmst upon
full examination and raciography

On examination logal ngidity from reflex spasm espeoially of the erector
spinae is characteristic If the caso Is far advanoed there will bo & tall tale
deformity a knuckle or an angular kyphos

On palpation there may be localized deep tenderness over the spunes of the
affected vertsbras and on jarring the spine pamn will be referred to the same
ares. But nowadays, with the adventage of radiographre diagnosss one need
saldom have recourse to these signs which involve just s Irttle unnecessary
traumatization

"The nervous gystem maust also be examined both on genersl grounds and
because there may be early signs of pressure on the cord or the cauda equina.

Finally abecogses should be sought and in lesions of the dorso lumber spine
a fullness can often be felt in the fliao fossa with or without fuctustion

Radiography

In children clinjeal examination may go far toward a disgnosis, often
indeed, the dlagnosis is obvious at a glance but 1 older patients at an early
stago the disgnoais can only be arrived at with the help of \ ray» here again
howsver though radiographs are much more likely to help than in the big
joints, one must be prepared to make a provizonal disgnosts in the absence
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of radiographio sgns of erosion. In adults the parhest radlographio men i
ofton_a loas of intervertebral disk space (pmoement] thEc perhaps some
croston of the adjacent somatio articular -&wﬂ and before long decalci
fication of these bodles In children destructive changes are visible at an early

stage Later varying degrees of destruction and collapse are seen {n antero-
postoriar views lateral anguletion and absoess shadows ahould be Jooked for

Differential Diagnosis

Far the purposes of discusemg differential diagnosis 1t fa useful to consder
children and adults separately

Children

In almost every oase but perhaps most o chuldren the dootor ¢ diffculty
arises from the msidious undramatio onset A mother may rather casually
bring her child ssying that he or she gets unduly tired in the evening and
liable to aches and dlscomforts and the doctor may so easily and almost as
casuzjly recaprooste with a tonic or change of air! With early Pott s disease
achlid s outofsarts and rundown Other conditiona which may be mus
taken for Pott s disease are the following

1 Osteochondrosis of the splne. Age inadence 6-12 yoars. Thia is an
extremely rare condition (illustrated in Fig 70) often cal v6 A diseaso
belongmg to the group of epiphynesl duorders misnamed osteochondritis,
associated with a vasoular socldent and strictly apalogous to Perthes disease
Kohler s discase &c pp 61 and 144

The conditon is apperently due_to a temporary arterial fschae;
affected_centmum dus to embolism or thrambosis of the artery or arteries

supplying the affected part 1t exhihits the resultant aseptio neorosts charso-

teriatio of this form of osteochondutis

2 Developmental abnormality meidence 10-18 s Fig 71
fllustrates another form of oateochondn%sg in which the plate 5 the anterior
corper of the sffected vertebral body 1s separated off esther for a time or per
mavently The radiographie picture might be mistaken for that of sonle
infective process Actually the condition has no pethological algnificance nor
any symptoms

3 Sch mann s di Ageinad wmhmeplphni
tis affecting a pumber of vertebras and producing fragmentation and increased
density of the epiphyaeal plates and sorme of the vertebral bodien.
It gives rse to & rounded kyphoals not an angular kyphos and the relative
freedom from pain with an absence of genersl symptoms completo the dis
tinction (Fig 7%)

1 Calvé Jowrnal of Bome amd Jeint Surgery 7 41 1923
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Fi0v 80 5 and b, Shawing the different reglona of & vertett | boly In which tho lieww may tart
(«) show & contral leslon. (b) khow  two Jeelons. The lowee has cawmn! kectruction of the ke and adjacent surface of the
vertebral bodics and the upper one 1 & periosteal komlon of 1he anterior surface of the body
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4 Schmorl's disense Age incklence 12-24 yenrs Schmorl a dircaso fs

ATETC 1diserand the verte
derangrment of the relations between thointervertebra ‘8

:mﬁ_ﬁpdlm amoclated with a defect In the upper or lower growth plates of

the bodics and partial hernintion of the discs upwards or downwards The

resulting disturbanco of tho anatomienl relations appeam to Interfero with

Fia 7-. Adoleseent kyphoshs, Bamo degres of ovteochondroen.

the normal stability of the part, and patients are Lable to persistent localized
backache very suggestive of epinal caries but the kepgth of history, the
absence of apy_angular deformify and the rdiographio picture will_dis
tinguish this from caries The \ ra) appeerance (seo Fig 71) will be recog
nized once its characteristics have been fully grasped. It 18 of course
important that neither Scheuermann s nor 8chmorl s disexse should be mis
taken for tuberculosis lest the parents bo unduly alarmed and the patient put
through a long eonrse of unnecessary immobilization T, Yaries with
the meventy of the toms and the ﬂ%pml@% nothing
more s required thana certainamount ofd%furgt indecubitus erectorap:
exerclacs some restriction of activity., but I sovere cases mﬁ%
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im—‘)[; on uh}gl.uter bed, gi\;mg rutbelnfd a gradual correction of the rounded
kyphoes, is nocestary and must ollowed first by plaster jackets In full
extensian and later by a light support and T‘e}m T

5 The kyphosls of ‘rickets’ Age incidence 1-10 A number of

Fia 73 Adolesrent kyphows asociated with strongly
positive Lambrird!  slgn. The anterfor superor
spine and the level of great trochanter are marked.

young ohildren show & prominent rounded kyphosis jn_the _dorso-Iumlar

reglon without much 1n the way of the general manifestations of richeta,
thia deformity hgmﬁrmm mabile rather than rigpd and
quite peinlems Lateral X raya show the deformity without any mgn of nflam.
mation erosion or disorganization of bodies or dBcs:”

6 Adolescent kyphosis. Age incidence 12-18 years This 1s a similer
condition enang in children erther from poor_posture or as & resuls of &

congental tightness of the hamstrings wmed out the assocls
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tion of these conditions.! This congenital tightness 14 shown by tho anteror
superior spine remaining alave the_level of_the great trochanter when_tho_
patient stands and tries hivntmost to touch hix tocs without flexing his knees
(Fig 73) This movement shoukl ot be foreed

B

Tio 74 8.AC. child aged 14 montha. Acute anguis-
ocigin

thon ; uaknown powibly developmental. Bim
lar conditlons are sometimes found u-rl-ud‘n_‘l:
glandular kmbalance g

7 Fusfon of unknown origin
Lil in_probably developmental. A ghild
adult may be seen on aocount of the deformity dgﬁnngul‘: -

but without other signs or qma Radiograp
ographs may show t
partial or complete (Figs. 75 and 76) of two vertebrae W'l{ﬂa ttljl‘:fulro:mmlnmy‘

! Lambrinudl, Brut Med Jewr. 3 hov 1034, 2, 800,
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be developmental In ongin the poasibility of tuberculoeis or some ather &
grade infection cannot be excluded At the stage shown thet have no patl
logical significance exeept that in later Ife there may bo & Uability to d
comfort from mechanical strain sbove or below the deformuty

8 S’cMa At first sight it would appesr impossible to mistale scolio

Fro 75 Fuoson of vertebree. Origin mknown. Poenbly doe to okl
toberculosts without obrious flinese.

for Pott 5 disease, and this 1s 50 in the vast majority of cases. But the authors
have on one or two oocemons found it oxtremely diffieult to distingulah an
upper dorsal sooliosis beginning jn the first yoar of lifo from Pott n disease
Radiogrephs at this age in the upper dorsal reglo dorsal region are rather In‘cggc]u‘di{«
and one must in such an event treet the patient ona spinal frame for s tieon
& provisional diagnosis. At the other end of the sggl_gare% oasen of grea
deformity such as are illustrated in Figs 77 and 78 The scoliosls has .hm:
disappeared in the extrema degres of kypho-lordosis This deformity may
mustaken for Pott s disease and this is still more likely in regard to thowo very
rare cases of paraplegn resulting from scoliowrs In such ceses the purlp\elg’m
is ot the effect of pressure from dmsass but duo to the extreme distortion
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tilo if momething
f tho rplne Iaminectom of course, utterly ful

:nd(xml?:a to lf‘c done It will invols ¢ oxtensivo.operation, Including probably
scction of intervertebrul nerves on the comox_slde_and radieal division of
_scction of Intervertebrnl nerves on t

Fio 76, Fuslon of vortetrme Two pairs of bodics
fnvolved. The cense of sach heians i+ often wosrtain.
1t may be ffective or congeaital

wwﬁﬁgwwm@mmm
freer course Bu treatment of scoliotio paraplegia is in trath very un

sstisfactory The condliion of the cord is anslogous to that in some cases of
late Pott s paraplegic amociated with extreme deformity and probably

due to cord atrophy from prolonged strain and tension, rather than to any
ocause which can be relieved by operation.
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Tho distinctive featuro of rcoliorls as agninst tubereulosis is tho alenco
of crowon pincement decnlcification and abscer ¥ il

9 Rheumatold spondylitls In sdoleecents or adults  This lends
to » rfoundcd Kyphous involving many vertebrao nhin to polyarticular

scolioeis tho promuwnco b the rbe sccondery

t

cxtrome rotation of the vertebre with Mteral an
gulation,

rhnfiumntmd arthrits IA_LtEnM_r-ﬂ%p_}E show more or less equal narrowing
and wedging of & number of disgs” and fn the ]

‘wed, f t)
wsith general decalciff but without erosion. It cecurs th:xbt:“m:

form in elder]
form elderly people female far more often than_male, and in these the

Icifiontion may be so e; t
fecalcfioation pasy bo s0 extreme that, vertobral bodios collupee (path
crush fracture) with formation of an angular ml?mwTyplm(lpamoo pa::
T

g
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follow and one f« at onco confronted with the moro likely diagnoses of taber
culosis or recondary carcinoma The mdiogrphle evidenco of rheumatotd
spondy litia throughout the doral ami lambsr apine together with a eon
graous elimical preture and o history of a stiff uncomfortablp apino too long
for cither tuberoulosis or carcinoma are strong diagnostio pointa The alweneo
of any dircoverable primary growth and of any history of an operation for
such & growth ia confirmatory but by no means conclusive for sccondaries

Fia. 81 Aprearmnco of sacro-ftac joints in cardy spondylithe anks Jow.

to intestinal carcinomata in old people not uncommonly becom
o prueninal arsfaomate b y ® manifest
10 Spondylitis Rhizomelique, or Ankylosa. A
gofncidence 18-30years.
This is & cunious enkylosing spondylitis which effects the whole spins except
a :'_eg of thlel;py;r gervical vertebrae and if it runs its full course welds 1t
nto one solid and completely ngld mass of bone which inclades_the cos
e _n 01 _bone_which inel t
vertebral fomts (Figs 80 and b) Although the fully dmxoped"h mﬁ
easily distingnfilied from tuberculosts of the splne, it may begin with loeal
g-in]:;nd rigpdity and bo difficult to distinguish except by the charecteriatin _
mm ﬂmmtmgﬁwt by however posxible to Identdy this disease at
tb:‘ J:ﬁgﬂ by radiographs of the sacro-iliac joints (Fig 81) This condition
n .ndr;ctcrlzed byan m;lv affection of the sacro line jointa ending in
A ndylitis The hips are commonly jnvolved wi
painful "I%; itle th
perhaps inudious but soltd bony ankylosls The part of the spine affected 1s

Inful gntl 1t
%m comen. and the process travels slowly from one
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11 Osteoarthritls Age Incldence nyer 40 years In the elderly, paln in
the spinels commonly caused by osteoerthritis Amhhpu-in/ma) be referred
{n the form of reinticn Radiogmphe with their ovidence of osteogenetio ro
action rather than of erosion will diatiguish thia conditfon from tuberenloly
ﬁ-‘lg 82) And jt is important that this inyestigation should bo undortaken
lest carics should remain unrecognized In a patient whoso pain and stiffness
is Tooely diagnosed an osteoarthdtls »

12 Pyogenic discase of the apine (Figs 83« and b) This s raro It
mav be primary or part of a pyaemic infectlon The infection differs from
taberculogs in that the apinous processes, peslicles, and laminag aro iny olved
about as often asthobodies Perhaps the cpmm situntions are the lower
lumbar vertebmeo and the mero-ilinc jointa, but o far as the posterior parts
of the central column are_concerned, there Appearm to be no favourite site

There are two cliplcal forms the acute and the chronle In the former the
svmptoms are very acute and an abscess quickly collects in the lumbarand
the sacro-iluc repions the abscess I often very deop and requires & good desl
of penetration preferably by Hiltona method, in order to drain it The
diferential diagnoais of this type from tuberculoms 18 largely a matter of
historv sudden onset high fever and acute pain No radiographic abnor
manty is s s rule detectable within the first few days

‘The_chronie form except in its distribution 1s much more like tuberculosts
a slow developing ebecess in connexion with the laminae may cause para+
plegia—and this differs in it« march from the typical Pott s paraplegia in that
the Aenzory columna are Jikel) to be affected first The diagnoms may be rug
gested by a hugh leukocyte count and confirmed by the of pus and micrg
ecopicel examination of & amenr and the colture afterwards. An immediate_
i fenl diapmonn is yaluable in order that drainage may be instituted.

13 Neoplasma. (a) Secondary caramoma Age inodence ov ]
This {s very rare except after middlo age but it is sometimes moet diffioult
to distinguish from caries particularly when one bedy has collapsed The
abeence of any obvious primary growth must be discounted, though a poar
tive history of & previous mammary or other carcmoma 15 more than sog
gestive (Fig 84 ) In metastatic carcinoma there is relatively less knuckls
or angulation and relatively more pain. Thero is an even and oilmxtmme,
deealafication, and total colla rather than ressive_erpson  but
oceasdomally radiographs will show bone flakes 1n the paravertebral tissues
which m appearance and position simulate the bone debris of canes. The
metastans of a prostatie carcinoma may show f bone

(b) Barcoma (Figs 88 a and 4 ) This usually involves one body it is very
rare But an osteolvtio sarcoma of the Iateral masa of the sacrum #s not very
uncommon.
Cese D B-H Figr. 88a bandc
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that there had Ieen kenkage feom thissoft swolllng into the theoat Thete was embarrass
ment of reapiration and ifficulty In swnllowlng

Tir radtogeaph showed extenadve leatructive disase of © 3 4 and B with whs
appeated 1o be an crormon pre vett Il nbrcre, The gwelling 1t soft, but o
inepection throngh th mouth there Was 1o Appearanco of lenhage

The patwent wes put on A frame with ol picer and the wwclling wns appronche
Iaterally with & Vkew 10 explomilon an | a Iateral evacuation If it proved to be a1

Fra 84 Woman over 0 Secondary carciname. \ote destruetion
of the body while the dhscs are not involyed.

abacess, as seemed probable though not foll

y certaln. With duthermy for control «
l:::-xhqa I cans of need, wo exposed the maw, lnserted & needle with negative resal
m-‘pomonwhhhmwd to bo solkd dark red material suggestive of mant ce
gl ;mmdﬂﬁwm%m\wtummm Wedid thieby mea
Pl gouge excavation of the vertebral bodies, mamg diathern

We put ber in & plaster coflar 20.L36, and went her to Dr Webster of the Middhes

Honpital, £
it wmﬂw Bho did very well quichly lost ber paln and all embarras

On 8.6.37
e we strengthened the erew of destruction by posterior spinal grafting (8

Bhe wes last seen 24149 meo Fig 88¢,
(c} Axltiple myeloma _Age incidence 30-80 Radiographs ahow decalcific
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tion advancing to total replacement localized to one vertebral body, or more

often several Radlographs of other bones may show mmilar pictures The

diagnosis is confirmed by the mw nce-Jones proteoss in the urine.
(d) Haemanmoma Symptoms Indefimte pam occasionally pPamplega.

| 28

Fia 85. Bolitary plexma cell oytoma showing ex

terrdve destroction with & soall spherical soft tiewe |

shedow which in thr inatanes i not an abseews bat
expanding tumour

in antero-
Radiographs show & characteristio motthing of and
poaterlor view the replacement of lateral concavities b 'h’@?
has lokt its_ waiat,

14&&99@11&!1&&11} (Figs 86 and 87 ) Age incidence 8-18 years This
is a displacement of the fifth lumbar on the sacrum History eithers ;nrel;::
has noticed deformity or the patient complains of stiffness and aching In t

back and pain down the outer sides of t]

The contition is due to one of two causes most commonly to & defect In
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the development of the vertobral ring between the body and lateral articula
tions on both sides thi allows the body to shde forward, leaving the Iateral
articulations in their normal pomtions Osoasionally however this subloxa
tion 15 allowed to ocour owing to a defect in the htzn.( articulations them
solves

The back view of the patient is characteristic (Fig 87) and theradiographio
appoerance (Fig 88) deasive The deformuty developes in adolescence

F10 87 K P The characteritio appearance of spondylobwthess.

15 Kummell s disense This condition is uhumd:ﬁrhui;y pl;n in th;
on of a wedged vertebral body and is & late manreatation of a crus

;ltf‘oture In some oases the onginal fracturs may have been impaoted with
little immeduate deformity Such a condition is easily missed at the time and
will be 50 miwed uniesa lateral radiographs are carefully examined This in
serious because lack of protection is likely to lead to a rovere secondary
increase in deformity

Occasionally it may be very hard to differentiate hummnell s from Pott s
direnss \ aluable pointers 1n fax our of the former are an emphasis on accldent
1n the history and the survival of the intervertobral discs Radiographs show
a wedge shaped Vertebra with dises atill present though somotimes badly dis-
torted and narrowed
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16 Lumbago An adult complaining of pain in the back coming on
inmdiounly and proving persistent is not auffering from lumbago and if on
examination thero i loss of mobllity of the spine the diagnous of Pott s
discare should be excluded by mdiographs beforo the caro is labelled as ono
of fibro<itis or atrain

17 Hernia of the intervertebrol dise Tho central part of the nucleus
pulposus of the intercrtebral dise rometimes hernlates bachwards pro-
ducing & rounded prominenee in the anterior wall of the spinal ennal This
mav give tlss to an indefirute pain In the back with referred pain down one
or other leg or both legs duo to pressure imtation of the cauda cquina It
is indeed a specific caune of an obmtinately intermittent aciatica

The extrusion of the nucleus pulposus causes a narrowing of tho dise spaco
which may be sufficiently marked to resemblo the pincement of early enries
The absence of \ rayv changes in the majority of cases and the relation to
trauma will help to mako tho diagnosia Rest in bed relieves the pain but it
returns Iater The condition can be provisionally diagnosed by lumbar
punctureand the cerebroapinal flurd picture and confirmed by lipiodol injection
with accurato radiographic investigntion on a tiltmg \ ray couch The filling
defect is oppomte the disc whereas in the apinal tumour type of postenor
canies (subflaval) it s opposdto e body

18 Aneurysm The pain of aneurysm mav be mistaken for that of Pott s
diseare But it should asa rule bo possible to distinguish any anterior pres
sure abeorption due to aneurysm from the anterior erosion due to subpeno-
steal tuberculoais the former is shaped clear cut and not associated with
irregular eroston and decaleifieation,

19 Paget s diseass (Osteitis doformans) Age wncldence 40 years up-
wards, Occaslonally ono or moro vertebral bodies may collapse as o result of
thu disease producing a clinical picturo as regards both angular deformity
and pain exactly like that of tubsrculoms Here the age period may be sug
gestive other bones may be affected and the radiogrupha of the spine part1

cnlardy lateral, will demonstrate the typloal coarse trabeculation of Paget s
disease. (Beo Fig 89)

TREATMENT

It is well to begin by a consideration of same of the problems with which
we are faced Splnal diseasc 18 the most serous form of skelstal taberculosss
an;:l valuable information can be obtained from an analyss of the mortality
Tate

A recent investigation by one of us (E W.8 ) of 864 patients showed that
241 had died an apparent mortality of 38 per cent Taken atita face valus this
figure probably points & ather unduly gloomy picturs as not all the deaths
were due directly to the spinal disease and in some the early treatment was
totally insdequate The mortality figure for those who had recelved adequate
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treatment from the start would be much lower probably in the reglon of
25 per cent , of which about half died as & direct result of spinal ceries In
this series 107 died as a result of apinal diseass or its complications 07 died
of tuberoulosis in some otber form and in 35 death was due to causey un
related to either Table 6 shown the increese In mortahty with ags msing
from 23 6 per cont. 10 children to 57 per cont in diseass first diagnosed over
the age of 80 years The table also shows that 11 out of the 26 children who
died did so aftera perfod of more than 16 yoars whereas in those who developed
the diseass aver the age of 60 years 8 had died within 3 years and the romaun
ing 6 were elther alive or had been lost trace of after 10 years

The figures showed 8 very high mortality rate in the first two years after
diagnoms rapidly falling in the subsequent follow up Thus fact is well 1lus-
trated 1n the table

TABLE 8
Tuberewlona of the Spine  Death 1n Age-groups

TaBLE 7a
Lecel of Leston en Relation to Certasn Causes of Death




TH! BPINT 161

Toxaemia and amiloiil diserse account for the majority of deaths while
grncruhi;d tuberculoms and memingitis are the recond most common catise
As would be expeeted toxaemin occura most readily In lumlulr_‘(_lhcn»(
avit is in this region that abecossea nnd subeequent sinus formiation arc
fourd The mortahty from genernlized tubereulois s unaffeoted by the
region of tho spine involied Table 76
On the whole tho extent of the apinal leston hears littlo relationship to the
mortality with two exceptions Firstly the mortality rate for multiplo spina’
lesions is higher than for alngle ones and secondly in children whero gros
deformity produced by extensdyo destruction of vertebral hodies often leads
to death in early adult lifo from interourrent infeotions or renal dircaro
These facts indicate how treatment may help to deal moat cffectively with
the discasc Firat an the risk to hfe s highest in the first two years carly
diagnous and prompt efficient treatment is of paramount {mportance
Secondly every attempt must bo made to_provent sinus formation and
should one ocour to provent 1t becoming aecondarily nfected {sco p 40)
Thirdly the reduction of any spinal deformity to the minlmum is of the
utmost importance and this is so not only on account of the appearance but
it is a vital matter in the truest sense Henlth activity and expeotation o
Iife all depend upon good capacity and freo movement of the thorax It bs
unfortunately truo that the review of the childron as they leaye hospital with
relatively small and well compensated kyphoa may be completely deceptive
for a few vears later their deformity may be extrems and obvious Some o
this late deformation may be due to the insidious permat of the diseaso
and the W4WMT‘LMW$
have beenalloued yp beforo sound hesling has taken place and with inade
quate protection but 1t 13 probable that the greater part Ia due to the cessa
tion of growth in the vertebral bodies where the growth elements have beer
entirely destroyed by the disease ahd continuation of growth in the healthy
postenor vertsbral parts which have entircly escaped the dmsease Thu
secondary angulation is strictly comparable to that dus to the deformec
growth of & long bone which has had part of ita growth diso destroyed by
inflammatlon or injury This of course emphamzes the importance of early
discovery prompt and continuous immobilization and good general treat
ment in order to minimize the destructive procemses in the  ortebral bodies
The period of conmervative treatment in desubitus is noecessarily long i
evidence not only of arrest of eromon but of advanced recalcification &
ewaited before the patient is allowed up Children can with advantage
kept lying down throughout this penod, for they thrive while at resat 1n th
open air Most adults however ceaso to gain in health and activity after sh
monthsorso especially if striotly immobilized on eny form of splint or plaste:
Led and a little later may begin to lose rather than galn Dosterior spina
g‘:l:leol:\uii:di;n??;ﬁ::t:i;ﬂt?h::::n.nimm:h more_often than In ohlldren
earller in order to enable ?he the B et ur abinal suppart s of ad vantag
patient to get up more qmokly and more ofter
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because in adults sound reconstitution of the vertebral bodies seldom takes
place At the same time it is essential to regard threo things first that tho
operation should be postponed until the patfent is in good general bealth
sooond that for some months after the bacillaemio shower which initisted
the disease radiographs may not indicate the total number of vertebrae which
were infected by bacillary depomts third that the protection of the spinal
leston afforded by the operatioh does not lessen the need far general treatment

To distegard the second of thess points may be perticularly unfortunate
early radiographa will have shown the broken-down areas in perhaps one or
two centra but not infiltrated areas in soveral others above ar below with the
rosult that the extent of the fuston is insuffiment and some outlying lesion may
develop just above or below the protected area Sometimes such a leson will
be dormant and only become active and painful a year or moare after the
patient haa left hospital and resumed some activity Nothing 1 more dis
heartening to the patlent or disappointing to the surgeon

Operative fusion 18 an wucident sn general treatment, but 1t will be realzed
that 1ts atrung is of conmderable importance The general treatment begina
beforo the graft and will be carried on after for & penod which cannot be lasd
down 1n & book but must be judged in regard to each case Inadults particu
larly the chance of sucoessful general treatment comes but once and unlem
this none-too-golden opportunity is grasped and made the most of the patient
18 likely to becamo the victim of other metastatic lesions due to the per
mstently active disease of the mediastinal or retropentoneal Ivmph glands.
The first few months of general treatment comprises almost complete rest of
the body The patient 18 given all the advantages of an open-air hospital
with periods of exposure to the sun and wind is fed well and kept oantent
and interested by environment education, and cocupationsal therapy

LOCAL

I In the active stage

At this stage the spine must as a whole be immobilized on somo form (;
dorsal splintage 1n full extenmuon or in some cases lnwom
there 15 an angular de}ormjty gradua] eorrection, by development of conf
pensatory curves 1s undertaken This means direct pressure ¥ body weight
on the whole of the kyphos The object of the mancuvre is indeed, to pust
the kyphoa forward as a whole while preserving the apposition of the diseasec
vertebrae and to brmg the t of the p tory curves a
closs as posstble above end below This is achieved by the uss of carcfully
placed and progresaively thickensd _kyphos pads so arranged as to aseis!
1n the formation of adequate compensatory curves just above and below the
aito of the leson (Fig 00) Such kyphos pads are quite as necessary with
a plaster bed as with o frame &inos the plaster bed can only bo carefully
moulded to fit the kyphoa in the first place and peds are necessary in order
to apply a gradual and progroesive correcting foree The pads are firnt accur-
ately fitted to the kvphos so that they hold and evenl\ control the whole sren
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of discase (but no more) at the samo time protecting hony prominences from
undue prewsure Thelr sarface area Ix not subeequently increased  but an

{123 1Y, 1! . Cxy i b/
S O S
A TN
PAD protecting Wyphes but pressing it forward
as a whote and developing Compensatory Curves
st sbove and below

Fia 80 To sbow method of prochucing compermation
of a kyphas. \ eommpenm
cun e+ must be clowe hyw.ndbnluw:.bomlndd:t(.o:r!:}:y‘h o

additional layer of felt 13 placed betwoen
oy eor et 1o the pad and the plaster bed at o
The Robert Jones spinal frame is desigued to
present a comfortable
surface for the palicat's PRtk (ro Appendix) The abdomen and ch':toz.tr:

0
x
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practically free and the pationt can lie on the freme undisturbed for weeks

or months But lox weokly t is advised after the first two montha
1 ordor to t complete drainage of the kidneys but whenover the

oceamon arises for tumning the patient on to his face & turmng case is
available This turning caso (Figs 01 g and b) is made when the patient js

Fic 9la,

Fio 1%

eellent
Fros 91 @ and b Appheation of tuming cese. Note the wx
compenmtory eurves produced by padding tbe kyphon on the frame.

ut on the frame and ia kept always ayailable for the particular patient
%ryntﬁin means tarrungs for in:gocdony:f the back for additions to thedu?r
recting pad for proparstion for operation for the operation lteell an ’or
subsequent dresaings ars carried out without any interruption of the ‘lf
mobillzation of the
The method s n;:g;::lala to m frame or plaster bed which s irt:;;)dbe
lifted but not applicable to complex plaster beds fixed to heavy fl'ﬂ
frames In the present work the authors have had to conflne themselves so far
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ption of tho Robert Jonesapinal frame and

axthe apune 1 concerned toa dererl
ro univermally

the rtralghtforward plaster bed Indeed they feel that these aj

Fia 81 d
Fiow ®leandd P tient lying bn turning cave Note
the et wasted epinal
ewalt of profonged Emmobihzation on & frame in the wupine podtion Inmtul:l:n:r:

Tosition ecenpenstory enrses will bo prodoced and the apinal mysale redeveloped.,
applicable end that once thelr mana,
gement and turning
stood by the hospital team no difficultles are likely to uig:m clearly under

For special b} f nursing
plarter becds sen p 183 patlents with paraplegla on frames or
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II Stage of arrested activity

This stage may be said to have been reached three montha affer the vario:
signa of a favourable general response have appeated such as

General 1 The absenca of fever

2 The progresmve loes of weight has changed to gam
3 An aspoct of iilnem has changed to one of health. | v

Local. The local arrest is much more defluitely assured when one o
~detect mdiological evidence of the arrest of erosion by clearer outlines an
more normal calcifioation -

Treatment at this stage differs 1n children and adults,

(@) Children A modification of the nmdly enforced jmmobilization in dorsy
decubitus ia now allowed The patient can be turned on to an anterior hype
extension plaster bed The position assures a complete avoldance of flexto

_of the spins with associated compression strain om
time there are tho advantages of

(1) the change of pomition after long doreal deoubrtus

(2) freo flexion of the knees

(3) the free wee of the erector spinse and the posterior muscles of th

shoulder and neck, and

(4) natura] dramago from the kidneys
Children thrive on such treatment and should be kept tirus sphnted unt
the disease oan be conmdered healed.

(b) Adulta Since adults do not respond well to a very long perrod of im
mobibzation posterior spinal fumon iy indicated when their general condrtior
has rosponded to treatment.

But operation lthough allowing the petient to get up sariier than wouh
otherwise be posaible must sot be regarded as cutting short the period mecessar;
Jor successful general (reatment Spinal fusion is always followed by at Jeas
three months striot immobilization snother mgxrit.hvl.u bed and & furtbe
period of ambulatory convalesconce. This fades into aftercaro 1o a con
siderntion of homo and working conditions climate and so on.

Fumon i indicated asa rule in adults beoauss sound reconstitution of th
vprtehral bodies does not take place natarally Moreover grafting provide
a strong internal splint whioh is in the authors opinion the best guamuter
against local recurrence of the disesse But it will not prevent the cocurrence
of diseass elsewhere 1f gencral treatment has not been continned fong emougt
to ensure healing of the primary tuberoulous adenitis

Spinal bone graft operation. Throughout this operation as in lamin
ectomy tbe principle of continued immobilization of the spine is oboyed
The patient (s anaesthetized on the framo or plaster bed tho turnung cese
put in ponition strapped on and the patient turned The framo or plaster
bed 18 then removed and the portions of the back away from the field of
aperation are covered with hot thickly padded stenle towels

1t 15 almost alweys advisable to have & localizing radiograph taken before
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aperation using lhc‘\(ca' (\(;:;ctn{}:;ppmitc o prominent apine which is marked
].“I: "fr:.‘::‘“?n‘:“ :n lr:\c(lm%o ﬂ-\c spinies of one or two vertebrae above and
bd’?‘t':etilrll::f:: :(;n‘:[l‘: ighth to ::dc !:)(t' ;ﬂu!thg“_kn(;%[:utrh; :_:nrx;\:; 1;:: i’r:;n'; |
;Tmmm?ﬁ:&?:::‘sm t“:‘ﬂ rurgeon & aide The skin flaps are then ro

Py

'
% ]
= >~

Fio .. Localuing rediograph show ing metal marker

flected the bleeding stopped and the skin edges towelled Then a continuous
long centra} iInamon is meds through the supra end inter-spinous ligements
traversing the summit of ench spinons process This is fecilitated by half
grasping eech process with toothed dissecting forceps as the knife passes over
it The motor saw is then used to fleke off elther side of each apinous process
This divides the spinous process mto three parts an undisturbed central
portion and two lateral portions which remain attached to tho muscles A
chisel or osteotome (about the smame width as the laminae) is now wsed to
separate these latéral flakes outwards together with the perlosteum of the
basesof thespinesandlaminae The resaltingspace is mpidly and firmly packed
as it {3 opened up and so one passes up the spine on both mdes The length of
graft required is now measured with a probe but the packing fa left in place
Grafte of the Albes type are now cut or bave alreedy been cut by an assls-
tant from the tibla If there is no marked kyphos theso grafts can be broad
and straight but if thers is much angulation to the kvphos erther the grafts
must be cut to fit the deformity or multiple very narrow grafts and flexible
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grafts are used. The anthors i such cases almost always use s parr of broad
flexible osteopeniosteal grafts to cover the bundles on either side The grafta
are held in placs by strong chromic catgut suturing of the supraspmous
ligament which brings the lateral flakes of spines into contact with the grafta,

Fia $3 This hoetrates dismion of the graft at the point of
maximum strain, an argument for the addition of & erom

section of graft ( H ) between the spinous processss ¢ this
point as lustrated in Fig 04«

Deep mattress sutures are employed at the top and byttom of the incisfon to
make sure of holding down the ends of the grafts which show a tendency to
spring out If one or more spinous processes are prominent they are nipped
with bone-cutting forceps and bent to one side under the suturs line

After the akin has been olosed and the dresving apphed the plaster bed or
frame 15 placed m position, strapped on and the patient turned into the
supine powition. The turning case s then removed but its warm wool ped
ding left for the time being undisturbed on the patient

Tho whole procedure takes between twenty and forty minutey and sinco
the use of the motor saw has eliminated hammering causes littlo shock.
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\arintlons of the above technique 1 The H-gm/ft ' This procediire was
ntroduced by one of the anthore (G R G ) for uw in tvo circumstances

(a) Where a short atout ymostosia hetween two vertebrae Je required in

cas in which there Ia relinble ey Idence that the disease fs conflndd to
the adjacent rurfaces of these tao vertebme

Fia $4«. The Hgraft.

Fio 946 Dhagram of flah-tall grafting

{6) When on account of extensivo destruction fraoture-dislocation type
very great stran will be thrown on the synostosis at a particular point
which will be between the loweat spine of the upper segment and the
highest of the lower segment A peeudarthroais at this point is only
too common and means that the main object of the operation has not
vet been achieved The H method 1s of great value in providing great,
extra strength at the point of strain

; Tke one sided graft 1f one is grafting for stability and there is at the
mﬂmL one Proceed o of the Royal Soclety of Medicine \ov 1838, 26 (Bection of Ortho-

2
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same time the possibility of a future laminectomy betng required #t will be
helpful to graft strongly on one mide only e the right For the performance
of lammectomy some time after bilateral apingl grafting is very difficalt and
dangerous

3 The lumbo-sacral graft (flsh-tail grafting) The difference in technique
bere conmsta 1n shaping the grafts in a special way These broad thin ends
are eo designed as to be placed on the back of the sacrum which has been
prepared by Hibb & method of turning up multiple tiny osteoplastio flaps
with a fine narrow chisel or gouge and bammer The upper part of each graft
1 of the ordinary Albee section The broad shallow end of the grafts placed
on the rawed suriace of the sacrum ensures a reallv strong fixation of this
end which 15 otherwiss Liable to be precarfous Furthermore the ordmary
Albes graft is ill adapted to fit on the sacrum since 1t forms an awkward
promunence under the skin which it may threaten to perforate

The preparation of the sacrum to receive the graft is alwayn a delicato task
as the dorsal plate 1s often very thin and sometimes incomplete. For this
reason 1t 18 very dangerous to use a chisel bhind on the back of the merum
and the first step 13 earefully to exposo the whole area of dorsal plate to be
prepared First one alde is exposed and packed, then the other One makes
the most of such apines as there are then flakes up the dorsum as described

In addition to the modified form of Albee graft shown 1n the figures every
form of osteoplastio technuque Is brought into actian to suit the case in hand
The preparation of the graft bed by the Hibbs technique is almoat alwave
adopted and found specially useful on smooth surfaces such as the back of
the sncrum VWhero the antero-postenior apace is united broad osteo-pertosteal
grafts are used often covering & mass of cancellous bone seeds The surgeon
has at his disposa] many procedures by which he can build up lus buttresses
of bone his purpose 1a to produce & living union so designed in farm and thick
ness as to carry safely the strains hiely to be exerted apon it.

III Convalescence

The patient gets up when radiographs show that the diseaso is arrested
and the region recalelfied Adults can usually come off the frame or plaster
bed three or four months after operative posterior spinal fusion thev aan
then roll over in bed and should spend severs] hours each day in the prone
pomtron in addition to periods of erector spinae exercises When radsographs
ahow satufactory posterior synostosis and their dorsal muscles are thoroughly
strong they can begin getting up for an hour or so But sun or air baths must
not be @ven up or relaxed, This 15 the time to dnve home the bencfits of
treatment and make them permanent! The perrod of hospital ambulatory
trestment will vary with the home conditions to which the patient retarms
on leaving hospital The patient 1s first seen at the end of one month and
then at gradualls incressing intervals until the interval is one vear Yeardy
v1sits are then maintained

The critena for discarding the support and resuming work are the patient 2
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general conddion \ my evidenco of complete recaleiflention and of the
strength of the graft and tho naturo of liis oceupation
Children when tho prolonged conecry atho treatment shieh they need

Fio 935
Fiom.93a b 4 ¢ Light splnal sapport. The
pationt hag
o & sevrre but

fardy well com This  so promment

:hulfbp-d,cutlndmvdtumlt.h‘tohlpplnd_Omthh

C‘Ehcedtxpughtlplnnlmppx“hhhbnbmpnpuuianlpw

hnrnhnh)lhvoanhnkyphu-h:tvﬁ«hlucouimnmthli

when ft la flrmly strapped on the pelva and restmg an the kyphos the
'upper part stands axay from the body

has led to the restoration of health and the
production of reasonsb
paedio stability coupled with recalafleation are allowed up grag:all‘l)yor:'t:tol;

& support as for adults This support 1 worn f
or some years
considered advisable throughout the growth penod e and ovon f

There i# & proportian of cases in children over 8 or 10 10 which spinal fusion

B 1
1 A 4
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must be conmdered on account of inatabilit; degree

y Insome the of destru,
tion alone in others, a lateral dwsplacement make a graft aynostosts dednb;:
as o safeguard befare they leas e hosptal. In others ono can wait and review

Fio 83e

Fio 93d.

Fro 830

the sstuation from time to time Spinal grafting in younger ohildren Iy of far
less value and hardly ever indioated

The convnlescent aplintage vorres In type with the alte of the lemon and in
period with the age of the patient tho extent of sen erity of the lemon amd the
protestion. afforded by grafting

Cerieal upper and md-Jomal region—spinal support with collar } ./

Below mid-doraal region—#pinal support (seo Figs 03 and 171)
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\ T Inchildren if there isany lateral tnatability the support hnw moulded
Jeather lateral wings stiffencd by duralumin strips

Chikiren wear thetr supporta during the day till adolescence and then only
remit them if there 1« really good spinal atabality Adults after apinal fusion
wear aupporta just as long aa mdiogmplis and clinjeal Jundgement {mxliente
weually for at least six monthe oftencr a vear in order that the new hone may
be trabeculated and its atrength may be doveloped to meet all reasonable
straine

Continued Grumbling Activity

The problem raiscd by grumbling discas has already been disenssed in
general (p 40) and in relation to the hip (p 102) a similar state js by no
rueans uncommon in the spine Here agaln it is duo to lack of stability in the
Teston or of aequired reaistance n the individual In children it ia the lack of
achievement of sound stability more often than any failure n health and
vitality and almont alwavs due to treatment which lias been ineffective or
insufficiently prolonged 1t is therefore the daty of the surgeon to ratisfy
huneelf as to the stabilitv of the apine and to tho edequacy of ita protection
for as long as necesrary Posterior epinal fumon can play a great part mn
achicving this stability where there 1s any lack as & result of prolonged
jmmobflzation.

While kvphotie insabihty is the commoner lnteral instability 1 just as
prone to cause persistent grumbling activity  Once deformity 15 established
it Is much better to correct 1t by compensatory curves above and below rather
than to trv and produce correction in the dircased area When compensation
has beenobtained it may bo necemsary to stabllre it by posterior spinal fusion

In the discusslon of hip diseane 1t was stated that hability to persistent
activity of the disease was so nearls universal i the elderly that amputation
was verv often mdicated there s no such posmbilty in apinal canes Here
the best that one can do 18 to promote stability as quickly as possible by doing
strong posterior fusion extensive enough to protect the whole of the discased
area and et least two vertebrae above and below inorder toenable the patient
to get up and about in seounty Old people do not stand prolonged dorsal
decubitus without detenoration grafting should be carried out as soon as it
1 be properly undertaken and this may well be as early as two months
after the beginning of treatment with & good routine of hfe the balance of
rest and activity chosen to swt the health and progress of the petient he
will be far better and far happaer getting about with his spine protected by a
graft than by lying in bed and losing ground. A remarkablo example of the
wuccens of this line of treatment i given on page 285 (Mre. H )

Severe Deformity
In young children caries tenda to be very destructive and this mey lead to

rovere deformity especanlly when three or more vertobral ared
estroved
for over this aren the growth of the somatlo colamn is stopped. Deformity

increases as the child grows that due to the griginal disease It ction
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becoming much exaggerated by the contmued growth of the nundamaged
posterior and Iateral elements of the vertebrae particolarly the bilateral
columns carrying the lateral erticalations Ultumately there may reyult &
degree of deformity which embarrasses respiration and 1 Imble to set up
another even more serious outcome—late paraplegia (ses next chapter)

Fio e
Fio. #8. J W Case of extensive tubereiilous destruction in the opper lumbar region amociated
with paraplegu, permetent gromblmg sctin ity and latera] angulation.
(#) X ray before
2'5;.(:).(4 After correction of lataral tlit and spinal fuscon, This bas resulted In recoy ery of
the paraplegis and quiescence of the dweass »o far

CasoJ W
Developed Pott 8 diseass in the lumbo-dorsal spine at the age of 3 yrars. Bhe was

under t t in & sanatorium and at homs for eight yoars and during the later years
mltr-:‘p;;ndnﬂngﬂwdnybuznm-tnlghl.:\tthenmuf“}ﬂ‘zlmum
dutresscd by the ipercose of her defornuty Bhe was admrtted to the WingBekl
Qrthopaedic Hospital (sec Fig 868 a) and her treatment prescated a dxﬂicnhﬂ hﬁdmm
The extreme loteral deviation was very cu-rcctcdonntnm;x t Taction
on the apparently short keg After baldmg the corrected position for mon:

/
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traction was remaved tat the defwmity my klly reeurred Tt was agnin eorrevied and
posterior spinal fusdon Iy Lroad doubl grafling earried out During the past efghteen
onths there hins been 0o temdeney 10 a retumn of the deformity amd the iscase hna
thronplout remalned quicseent (Fig 94 5)

Whik tliks 8 & case in which eompereation hns heen prodoend with it reslting
improvement in stability It b ofn jouddy much better to try and prevent the mveTo

Fio o8

deformity from ocouring m those In whom it

[pears to be inevitable i.e. those in whom
;zue&nuthmwnebn]bodnmmmpk«dydeﬂ:v;rd.AHhhngnhbepmnﬁx
rston, however good, will bo relatively plastie to struin and not strong enough to with
stand wnalded tho straina likely to be Imposed on it thercfore she will wear a beacs for

several years, babl;
beyond donb, bly until growth has ceased and the quicscence of the discass b

TABLE 8
Age Incrdencs Table

2130 | 30 | 4180 50+

This ““',“”" ouses { tuberouloos aploce Inchues both thote

those Plos operation, treated consereutively and
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Fro 98¢

Yute of lesrom

THE BPINE

Fia 90 d.

TaBLE 0
No. of tertebea inteleed
13 Disoonlv
97 1
[ I
1 3
a4
2 4y
1 Teriosteal
757 Doublo lesioos

The dapanty betmeen the two totals Iy dus to 0 untraceable patients.
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TanLr 10
189 Casca wath Conacrvative Treatment+Operation
(a)St of ! fom ()N of rertrbrae ineolerd
C= 3= “percent Dite only = 8w oOpereent
D= 8= W, 1= 8= 10 "
.= 80= 31 " - = (6
K= L= 03 3= 4 = 22
DL = 80= "8 1= 15 10 "
LX = 19= 10 4= 6= 3
o not hnown = 1= 030 Perketeal = 1= 0

Douhle bevione = 4 =
1B% w100 per cent . not knaen = 8= 4
180 = 100 per cent
NI No. of vert brse In olsexl accurat 1y rerorded in #8 per eent
(4} how the frequency of oceurrence of kesome n the various regions of the mpioe
(5) shows the number of vertelrae Invol el at the time of the commencement of treatroent

TanLe 11
N\ wmber of Vertebrae and Results
(Operath o scriea continoed)

Neof | Voo Unsat

erichrae | case WU | factory Died | Incomplete| Untroced

D econly 5 3 1 1
1 18 [ 3 n 5
E 7 4 7 16 1% 3
3 42 25 . s 10
n 1 1 1 1 2 :
i+ [] 5 1

§ perlostesl—not acthe—weil.
4 double kesions 1 mtraced,
1wl
2 fncompleto
8 no, not hoown,
T blo 11 showa results a3 analysed In relation to the extent of the keslon

In referring to revolts no cave {s ineluded In any group 9 a revult that has not been followed

reported on ot beast five j eurs after the termination of acthre treatment Well meuna that
the patient {s able to keed & normal If without any complaint referable to the tabereulous
Twon or its comphications. Uneatmiactory inclodes all cases that has any readdual complaint
o] aa diselargiog sloue, appreceble degree of deformity paraplegia &e

The mortality rete includes, as far as poesible only thom wbo died as a resalt of the tubere
Lous krsion, There are howan e a few caney In which the came of denth coubd not be sccurat Iy
determined, and thewe have been ineludel The mortality rate from the disoase ke, thereforr if
an thing, slyrhitly lower than the figures [ndwcate

Tho cases clamed as Iocormplete. arw thoe who at the tme of the asalysis were undergolng
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sotfve treatment or were Incomplets by reason of the fact that t yeurn
past the stago of ective treatment s ey e b than e

Untrased ars those cases in which, efther from our own records or with the help of the
Tubsroukels Officer nmmmmwmmemwu@olmwrhtnm
five years after active treatment,

Tanre 12
Assocrated Lesions
(Operutive scries continued)
No.of
cases Addifromal fasron Results
? Pulmonary tuberculosis 3+4menmgitm (dled) 1+hip (ded)  died, 1 meom
plete, 1 kudon at{ll ective, 1 well.
3 Meningitis 14renal (ded) 14 epididymo-orchlti (died), 3 died.
2 | VWrkt 2 well and working
1 Renal Died.
3 | Ko 2 well and wocking, 1 Incooplote
< |Hp 2 mell end working 1 aussthfactors 1 incompleto
1 Trochanter Unsotidfactory
1 Shonlder and epididymo- | Died.
orobltia 4 peritonit
1 IHwm-amylold Died.
1 Foot-tarws Well and working
2 General tuberonlovis 2 drerl
1 Orchitm Died.
z Anklo 1 weil and worling, I untreced
1

Elbow Unwatisfactory

NB 34 cases with mare then 1 leslon out of s total of 189
Table 13 shows 34 of the operative serkes of tuberculous epines which were complicated by
other setive leslony. The freq v of of the addstions] lesions are shown and abo

TABLE 13
(Operative setics continned)

180 = 100 per cent.

of
Table 13 ahows results m 189 comes m whick operative procedures werp an misgral part
t Only L o .y and spinal fuvione have been meluded

as forming an mtegral part of treatment
Tho age awlicated u that at whwh the patene » o first aeen and anly pproximately 10 per
eent, of the fret group serv opersted on befor 10 prers of age.
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TaBLE 14
130 Cascs wath Conservative Trealment only
{ ) Se of lemom (8) Vo of rertebree inrolred
C.= 10= 780 percent. lonly = 14 = 14 pee cent
D= 4l=3 - 243- 4
T M= 22 3=t
B= 0= 0 PRt PR
DLo= 15m 1 Periovteal = 2 =
LA = 3= * Doublo edony = L= 1
Teriodtenl = 1= 030 —_
No pot kpown = 31 = 4 07 = 100 per cent.

130 — 100 pev rent

NI} Tn approximately 80 per cent of thew camrs Iy the extent of tho lewon now sccurately
saveilable

1) eberes the frequency of occurrerice of kesiors in the Tarlon rogion of tho rpine

(5} abiom thoe mumber of veriebras In -olved at the tlme of the conmenccmont of treatment.

C o earvical D = dors] L. = lumbar B. = mecral D.L. = dorso-lumbar 1.8 = lumbo-
secral.

TABLE 15
Mo of 1 ertebrac and Results
(\on-operntive scries continued)

e of Naof Unsatis.
1ertebrae cuscs W Suctery Died Incowmplets | Untreced
Ter cont. | Ter cent, | Per emnt, | Per cent. | Ter eent.
1 14 50 n 7 4
2 4 83 3 n ® 7
3 4 2 4 B 12 21
4 13 # 15 78 75 18

Table 15 shows results as analysed in relation to the extent of the leon.

TaBLE 18
(\on-operative sries continned)
o Jodeer Addiomal lealon | Results

° Pulmonary toberculodis | 7 dsmd, 1 well, 1 unsatiefsetory
4 Meningitls Died.
5 iliary tuberralovs Died.
3 Deritoultis Died.

Ankle Vel
2 Koees 1 died, 1 well and working
S Hips 1died 1 nneatiefastory
1 Great trochasnter Vel
1 Kboulder and Thow Untraced
1 Elbow Well.
1 Byrapliysia pable Wen

;&izﬂnlnhmmlkﬂnuﬂlﬂwdlw
Wbl 18ahon 3L of the caws of tuberenions spines {ireated by conservathy o measres alone
\hthcmﬁaatnjbyntbﬂuﬁwkdm&mﬁuqmynfthoomﬂ:rmn“hndﬂ)
tronal kesions are shown end also the rewalt of treatment.

B s z
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TABLE 17
(Noo-operative series continned)
Results 1-10 11-30 | 21-30 | 3140 | JI-50 | S0+ Yotals

\Well and working E2] 10 18 7 L] B 89 = B3percent
Untraced 3 1 1 3 o 0 -
Ineomplete 8 1 0 (] o 0 0
Unmathfactory [} 1 4 0 1 1] C= 5
Died LI 7 o 7 2 ] 3T~ 8

B £0 |' 21 3 i 17 4 11 | 130 = 100 pereent.

Table 17 ahows results in 130 caseq in w hich conservative measures only xers used and thess
are clasified into age periods,



CHAPTER V111
POTT'S PARAPLLGIA

| PARAPLEGIA occurs in about Qﬁcn_t,o[\nll_cgrifﬁm_lnw, an
18 rouch Tmoro common in the thoracia_spine_than elsewhero indeed in
published gerfes! the loaton wan located in the thornclo spine In 107 out ¢
180 caees Unfortunatel there is a great deal of misunderstanding as to th
proper treatment of this most threatening complication and this has led t
undue conservatism vhereby many patients Liave needlessly been allowe
o suffer permanent pasalyms with its dlstrersing and ultimately fatal sequelac
1t 18 even now wideh regarded as correet to permist with conservativo tred
ment for mx months despite increasing damage to the cord with its assocmte
dangers and discomforta, b operntive decompression has been mos
unfairly dscrediied It 1 high time that & true balance should eservwher
replace the dangerous bins in favour of conservatism that followed the tw
admirabls” essavs by Bubler and Seddon in 1933 for unfortunately th
tmﬁ“ﬁﬁmmrﬁﬁl review of operative decompres
mon Therelathvely good resalts of the relatively fow well-chosen well tumec
and well performed operations for decompression were mixed with man
disastrous resalts of operation carned out without adeqnate orthopaedio pre

cautions Theee disasters were due to the destructive effect on the cord itse
and on the evolution of the vertebral diseaso in| a ted with thes

uwi‘g?;_im_ﬂiﬁx_u_omgmw uninterrupted 1mma
tlon of the spine maintalned before during and after therr ﬁormuno
53N the Yoss of The protection of dorsal fusenlar contro
Anaesthema and operation in the presence of paraplegia witbout continuot
accurate splintage of the spine 1s even more dangerous Thus decompressio
‘was condemned because of the many terrible results Butler wrotetoone of th
authom in 1037 It sstonished us and I know 1t would astonush vou to fin
how hehtly Iaminectomy was carrled out 1n many patients 1h onr meries (ofte
in the preaence of active disense) without really adequate care at tho time, «
afterwards to preserve mecharucaleMclency in the spine as & whole Indee
both These’ -utm
gathered froni miscellAneous sources and are jn agreement as to the dang
of updus delay Tn decompremion of the apinal cord.

As an Instance of the degree to which the unfortunate influence of the
figures is still at work can be quoted recent figures from a first-clans orthe
paedic hospital giving a serres of 118 cases of paraplegis in which decompre:
mon way carried out 1n only sixtesn

Itis of course wholly right to condemn decompression in Pott s parepleg

Rutler R W., Paraplegia [o Pott s Disase wlth special reference
Etclory  Brtuh Jewrnel &f Surpery 23, no. 33 1933, to the Pathalogy ar
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unless 1t is done by surgeons experienced in spinal tuberculoss and with the
maintenance of effective and uninterrupted immobilzation of the spine
before during and after operation Buch protection was made posalble by the
addition of & turning case (Figs. 81 @ and b) to the frame or plaster bed
more than thirty years ago in Shropshire The use of some such continuons
control has beon the practice in the best orthopaedio centres for many years,
and has altered the whole mtuation. One should note howsver at tius point
that the complete control of the 5[@19, with the protection of the diseased
vertsbral bodles depends on the integnity of ti;%?m
Inipartance of this will be apparent when we discuss the Iateral approach to
the spinal theca

We can therefore assess the indicatlons for operative decompression by
costotransversectomy or laminectomy (without facetectomy) free from fear
of endangering the structursl stability of the spinal column but we are still
face to face with a very serious and dangerous complication of & disease—
very serious and dangerous in 1ts own right

Two main groups can be distinguished by their onset being early or late in
relation to the dweese of the spinal column

A Early essomated with the primary actinity of the spial leyon. d

B Late after—sometimes long after—the discase has spparently been

arrested and the pﬂi’e_nrt‘gu left hoapital.

This sscond group contains fwo snbdivisions m that the peraplega may
bo dup either to (1) recrudescenoce of digease or (2) to the slow progremsve
lations wit

deteromtion of the cord camsed by the derangement of 1ts relations within
the vertebral canal

Group A

Paraplegia often anses quits early in the diseass indeed, in adults, some
swkenrdness in walking due to 1nco-ordination and spasticity 1s not uncom
monly the first arresting symptom see Case CAL p 185 Thus is seldom 20
in children both becauso paraplegia appeers relatively Iate and becauso the
caries 10 discovered earber Blore attention is paid to backache in children
than in aduits Indeed, paraplegia m children is becoming very rare in many
places on scoount of early diagnoals and effective treatment.

Group B

) U d healing Recrud of disense In this gronp paraplegis
may ocour & year or even less after s tient has been allowed to got up, The
healing hxs mﬁn way before grhu pressare of body.
reight and st rom

weight and strain of movement The risk of mmp_lg‘gn pressure s%0ct
ated with aninsidious recrudescence of diseano fs, indeed run bvmrvplﬁe::;
who is allowed to get up after an inadequate od of decubitas or 1

ijnadequate protection This furnubes an argument in favour of D_E‘EEE
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tetior fusion whenever thereisam doubt of the stability of the spine after
tho arrest of & lesion

(11) Great deformlty The ather group is of mugh later and more insidious
occurrence and s asyocated with long-continued extreme, angulation of the
column

“"In somo of theso caxes (B i) the cause i comparable to that wlich operntes
in the paraplegs of scoliosia whero the aymptoms seem to be dao to a pro-
longed stretching and dragging of the cord against an frregular and angled
bony bedl, conpled wath the varying strain transferred to the cord by fiexion
of the head nnd neck above or by the pull on it from bolow via the sclatic
nerves and associated with changes in posture This group is distinguished by
& complete abmence of any ehinical signs of tuberculosis or radiclogicnl igns of
compresuon

THE CAUSBES OF PARAPLEGIA
(1 Ocdema,

There is conmderable evidencs of the existence of an early form of pars
plegia due to a change mn the circulation of the card in the neighbourhood of
the lemon without gross compremion This is generally assoclated with the
early and most active stage of tho disease when there m vascular engorge-
ment infiltration lymphatie obstruction, and as a rule some mild circum.
ferential compresmon The paraplema Is trandlent and as quiokly_relloyed
by immobilzation as fs the tranment mﬁﬁ%ﬂlﬁh}pb
2 Compression

From '_‘;‘B‘lt

(1) By abacem, which by trackmg backwards is producing gxtradural
compreasion of the cord. This condition is generally amocisted iath
radiographic endence of a tightly distended and paravertebral_
abecess (see Fig 63 p 121)

f) By & granuloma or a collection of débris (or both) developing jn the

i estradural space behind the spina] column scrthout radi

(ui) Bv hore (a) by pressure from a which has been pashed

backwards by tho incrrasing nnwmgyhm = F
(6) Pathological fracture-dislocation.
() Extreme angular kyphos
From bebind By a granuloma or a collection of debris assoclated with

diseaso of the nng rather than the column i lateral articulations pedioles
or laminae often with ittle or no imble radiographic abrormality

THE MARCH OF SYMPTOMS AND B8IGNS
If the patrent 1 pp and about the first symptors of paraplegia are com

monly stiffnesy and Tho legs pasti
get more 8 0 and
controllable until the patient Is confined to bed This may help to arrest lt].l';le
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progress of the paraplegia otherwise sphinoter dmturbapces follow and
about this time alteration in sensaty be detedted” If the patient i 1n
bed or with the spine al y immobillzed weakness and awkwardness i the
movements of the feet are noticed. Such is the usual progression, because the

cord 15 most often comp from 1n front
At first the spastic l{imba lie e; ut 1f the pressure 1 severe or long v
mantsined painful flexor spasms appesr producing the full picture of pars

plegia in flexion which mdicates a complete loss of condactivity of the
B,Lmﬂlﬂﬂl‘t?émmln very excoptional cases 156 compresaion en emugh]
to cause an flacold paralyms from spinal shook (Case H L.) (Fig 104)

Urinary sepeis and presstre sores sre common and very serious complica
trons.

PROGNOSIS

Group A

In Group A the paraplegia is directly assomated with active tuberculoms
nevertheleas the actlvity of the disease and its neurological complication are
not fully interdependent for the paraplegia may yield though the tuber
culoms proves fatal, or on the other hand the tuberouloms may heal and the
paraplegia remamn. Of what value to most of us 1 lfe with permenent
peralvais? To bo alive and remain paralysed 1s doubtfully preferable to death
from tuberculoais after recovery from paralyms!t

Actually the surgeon must acespt more direct responalbility for paraplegis
than for death wmnoo he can almost always avoid permanent peralyms but
cannot alwsys promoto immunity In Group A though the paralyms is often
complete if the patient is seen in good time the paralysis is curable provided
that the tuberouloms can bo arrested Thero are very raroe exceptions to this
rule of which an cxample is described by Seddon * Other factors influencing
prognosis are as followa

1 Theg_g_e of the patient
1t is the authors opmion that both the prospest of life and of recovery
from paraplegia inhb_gt_tgr,in\thg_mng than in the old.

2 ‘The duration of the paraplegis

It ix safe to say that thqjm}éo@grlgﬂ‘hu existed the lews likell
hood there s of recos ery either by conservatlve ar by operative troatment

In Seddon &? series 13 recotered after 3 months total motor peralynis 11
after 8 months 3 complete and 1 mcomplete recovery after 0 months 2 ‘ﬂle:
1 year 4 complete and 3 very inoomplete recoveries in the second and su
sequent years| He says the chaxww total motor
paralysis of more than 6 months” durstion are extremely poor)

Terci all Pott (F RS )} 1770
Soddan, Br 1k Jeurnal of Sxrgery Apeil 1833 23 po. 88, p. TT4
Loc et
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On the other hand the authors feel very strongly that a patient who has
been completels paralvaed by a compresmon form of Tott s pamplegis and
who has for romo unhappy reason been allowed to remain completely para
1veed for mamy monthe ought to be gven the chance of recovern however
shght offered by relief from compresaion under conditions of uninterrupted
fmmobilization

In Iate-onzet paraplegia Butler has drawn attention to the areoclation in hua
series of a high protein figure in the eerebrospinal fluld with & good prognosis
This wonld stpport the anthor belief that the parplegins which are due to
extra theeal recrudeacence of the discare are more susceptiblo to treatment
ard more recoverable than those associated wath tho intnnslo changes mthinJ
the cord following long-continued so\ cre angulation of its bed

TasLE 18

Protein of the Cercbrospinal Fluad 1n Lale onset Paraplegia in Relation to
End reaults of Treatment

Persistence of Protem n Result of further conservet re treat
Sertal aumber of | paruplegia prer | cerebrospinal | went of tha paraplegia a1 for act ce
pateent to cot mation Foad twbrrewleows discasc of the aptme
Moaths Om per 9 ¢
i8) 53 4 o8 Recovered
{B}W 2 4 o4 Recovered
(B)Ds 1 03 Recovered
(8) 68 1 o 4 Recorered
(B} F C. 3 o018 Hecoversd
(B)J.B 1* ol Recorvered
IOR ] 10 ol No recoveny
1;) n 2 008 Reeovered
) 1D 10 008 Yo recovery
{B)EB [ 003 o recavery
&) o1 003 Yo recovery
(8) 1 24 0013 o recovery

* Xormal 0010 03
3 The nature of the paraplegia

(a} Motor loss The deeper the motor paralyuis the lesa facourable the
prognosts. Partial paralysis 13 more favoarable than complete paraplegm in
extenmon, which indicates an incomplete pyramidal lesion while thia s far
more hopefal than parsplegia i flexion, which meaps the complete Joss of

midal Worse still is flacid paralysls but even this is not
necesearily hopeless (¢ Case H L.) And operation by one of the authors in
& care of prolonged parulysixin flexion was followed by pertial recovery which
was of the greatest beneflt to the patient (¢ Cass HB } The intensity snd
the duration of the compremsion must be the factors which determine whether
or not the cord can recover and the intensity of compression in Pott £ diseass

in v
dul:cqnt{:nmly In any way comparable to the mortal erush of a frecture-
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(b) Sensory The more comploto the loas of sensation below the leaion the
more unfavourable is the prognoais the motor tracts bear the brunt of the
Pressure excopt i the rare instances ullmm

{c) Sphincter control. This loss fgo wdicates groater premure and for
that reason s lems favourable prognoma,

It 18 easy to be unduly dopressed by a list of unfavoursble signs and
symptoms and to adopt too gloomy a view with regard to the patient who
presonts them on the cord whig; de: ually is far
harmful than a sgdden It 18 true that pressure sovere enough to canse
loss of all motor power sensation and sphincter control is natarslly more
harmful than leas preasure but so long as pressure develops gradually 1t s not
only its degree but also the length of its duration that makes for irreparable
harm Total loss of conduction due to gradual compresson by ng meana earries

a hopeless prognasis_but thers m no time to Jose!

4 The illness of the patient
Apart from the above pomts the signs of active tuberoulogy in general, of
eral and Jocal freat-

peraistont rotlvity of the local foous in spte of good gep

ment or the p ofa darily infected discharging mnusare of course
very unfavourable features.

5 The treatment

Early diagnoais and prompt effectrve general and local treatment of the

tu make the onset and serious advance of para v

rare But if it does develop the authors belleve that the prompt effective
treatment of the duscase coupled with akilful treatment of the paraplegis and
if need be operatire relief of tho cord from pressure without undue delay will,
with the rarest excoptions elunmnate the tragedy of permanent paraplegis
The most important variabls factor is the gnality of the treatment

DIAGNOSBIS
Theo diagnosis of Pott s paraplegis m cases where tho paraplegis itself bri

the patient to hospitsl is the recogmtion of spinal tuberculosls mﬁﬁfﬁ
cause (seop 120) Inmost cases the diagnoels is clear from the history clinical
examination and radiography for as & ruls the radlographs are characteriatlo
of spinal carfes but X ray signs mav bo anomalous or even absent Evidence
of eroston is abeent or very difficult to detect when the diseass Is mainly sub-
perloateal, or affects the posterior surface of a body or some other part of the
vertebral ring The development of preesare on the cord from & posterior
subperiostes] granaloma or abscess without radiographio signs gives rise lt]o
the so-called spinal tumour syndrome The diagnoms of tuberculonly as the
underlying cause then depends on other evidence but if the parapiema 18
severs with a positive Quechenstedy test and sdequate localization ﬁ_xrgggl
decompression s indicated without delay for rest in extenston or hyperexten
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lrome Sometimes
doen not rellevo parnplegin in the npinal tumour synd
:Ul::l\v be difficult to decido capecially In okder pationts whether the umler
Iying disoaso is tuberculous or malignant

Localization of the compression

Iy com
vidence of neurological examination aml radiography common
bi::ut:: localizo the compresslon If & tenso pamyertebral absces Is shown

r ERREEEERREREEES S

F10. #7 F.C. Woman uged 26. Hump on back ard early sigus of paraplegie noticed within
thrre moaths of an apparently norma! confinemownt. X ray and oporstive findings show patho-
Togical dilocation.

colneading with the level of the neurological lesion it s evacusted by cowto-
mwmctummw %0 too when there are
clear radiographio indlen minectomy But when the X ray evidence
 lesa conclunvo 1t is always EMM&@MM%M
order to prove compression, and inciklentally to obtain esrebroapinal fiuld for
examination

With this proof of compresion and thorough neurologleal examination

»up Aa
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loealization is usually farrly exact but if the signa are equivocal Lpiodol may
come under conxideration, particularly as accurato localization 1 very desr
able in tuberouloms in order to minimuze the field of the Iaminectomy But on
the other hand one must bear in mind that opening the theca s generally
undesirable in this condition, and may be strongly contra mndicated thus the
Liptodo! will remain and may later give rse to root pains Thers fs however
little fear of this 1f the hest quality (spmal) hipiodol is used and if 1t is tested
for colour by comparison with a tube of poppy seed befors mjection.

TREATMENT

The prevention of paraplegis in Pott s disease can bo largely achioved by
the early diagnosis of spinal canes and 1ts prompt effective treatment. Some
cases will still arse some of them with smgns and symptoms of paraplegis
as therr first complamt In every case the first step is immediate adrmssion
or transfer to & first-class orthopacdio centre where there is every facility
for open-air treatment for orthopaedio care and for operation under the best
circumstances by a surgeon akilled and experienced 1n spinal tnberculoms.
Hero the decision between conservative and operative treatment will be
reached on the following groups and if operstion 1s postponed the decision
18 reviewed from week to week,

Group A One can rely upon a natural recovery with good general aml
good local conservative treatment when the motor paralyms is not complete
sensation ia Intact And sote-control-of the sphmoters retaned particulariy
when there is no radiological evidence of s tight paravertebrul abacess

For example s boy of 15 comes 1n with a sliglitly spastio gait There are
radiographic aigns of caries in the mid-dorsal region but no obvious para
vortebral abscess Thus patient is put on » spinal frame 1n full extension with
a moulded pad over the kyphoa In such a case the paralysls might be
expocted to dmminish progreesively starting within a few weoks and if this
was borne out one conkl be confldent that the cure woukl be complete

On the other hand the prognoms 1s different m a second tvpe say thatofs
women aged 23 with a complete motor paralyals in extension and with radio-
graphie evidenco of a tight paravertebral abacess together with mutualerosion
of two mid-dormal v ertebrae There is a hustory of ad vancing spasticity for the
previous two months and the patient looks ill She is immediately put ona
frame or if the kyphos is too severe on an accarately fitting plaster bed with
kvphos pad In such a case can ono rely on natural recovery within a reason
ably short time* Is it not probable on the other hand that for a period at
least the debns of deatruction will accumulate and inco the parayertobral
abscess 19 already tensely distended will cause increasing pressure on the
cord ? In much o case the anthors fecl that the prognosis without operatlon 1
dubious and that every day a delay increases the damage to the delicate
structures of the cord nnd makes it more likely that thiy damage will be
partly or wholly wrreparable In much a caso their practice Is to cary out costo-
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tranarernectomy As soon as the patient is comfortably scttled on her frame
and im: ing in general condition

et ux:?:k:i thfg examplo from Group B of & woman of 40 with completo
loss of conduction motor scnsory amd sphincter Her spinal tuberculosis
was discovered late she had alrendy much loeal bone destruetion with marked
angulation and pathologeal dislocation but thero was no sign of a paraverte
bral absces. The prognosis without operation wasexceedingly poor Esenwith
opetation there was little hope Yet tho good reault in ths care (HB p197)
ehows that relief may follow decompresaion even when the neurological pietaro
15 moat unfayournble Operation was undertaken only because the woman s
existing circumstances were so unhappy that she was most anxiousto be given
anv chance of benefit however small

Group B Here we have to deal with two gmte distinct groups of cases
(i) Those due to compresaion
(1) Thoee due to longcoutinued deformity without compression

Here an analywis of the cause 1s obviously the first step exactly on the ines
adopted for Group A folloned by treatment on the same lines.

In both subgroups we have to deal with a number of very severe deformitres
In such cases the radsological work m difficult but of most critical importance
Btereoacoplo Iateral radiographs of the highest quality are necessary and we
ask of them a clear view of the boundaries of the spinal canal both in order
that we may see whether there is evidence of recrudescence of disease and 20
that we may visualze the epinal cord as it bies against the anterdor wall of the
canal, 2t the apex of the kvphos formed by what is left of the bodies with
periapa & ridge of bone or prominent sequestrum (Figs. 98 and 09) In thoes
custs in which there 18 no eovere deformuty no ridge or sequestram to be seen
in the Isteral view we examine the A.P stereos for evadence of s tense abscess
Lumbar puncture the examinatlon of the cerebrospinal luid and Quecken
stedt s test give further information Here again aain Group A the surgeon
mast dicover presaurs and take steps for ita rehef by conservative means If
the chimica! pieture allown the time without rik ot batm to the cord but by
operative means without delay when delay would involve nuk of permanent
nearological damage For the reasons mentloned the anthors do not agree
with Butler m mving

The only real test of ability to recover 1 to

put tho patient under treatment
fxation in recambeney as for active (pe or } tut efthnl'pl:z
md-nhn-mh;,ﬂnh-rmhd-m*hdlnuﬂyprmxarm With the pas-
ud‘pnfl(meTypal'H[-npltghhthenfmmdtofluimnonearmherofhmmb
YRRy
Type I Late oovet parapiegia on conservat) tmen!
D bervakons of i v recovermg e trea t as for actire

Type 1151 Late oneet paraplega not so recovering

Butler reports 86 cases of which 58 recovered 38 did no
t The authors
not in agreement with this poliey of uncritical expectancy They remmme.nr;
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an early analysis of each caso in order to discern as clearly as poastble the
auso of tho paralyms followed by & careful asspesment of the value of
operation whether decompresslon or synostoss Synostosis diminmbes the
accumulation of_debris by_ehminating the grinding movement of respim
tion, and in so doing favours the arrest of the disease

In regard to the B group Butler has drawn attention to the association
in his remes of a high protoein figure in the lumbar cersbrospinal Anid with

Exkz

Fia 93. Disgrams sbowing fwo ways in which pinching of the eord may reault
from pathologreal diakoaetion from Pott s drecese In the thoracio region. The sheded
arsas are those In which bone i devtroyed.

A The uppoer segment of tho spine has sipped downwards and forwerds.

B The segment bes siipped downwards and backwards,

good prognosis (Table 18) This wonld support the suthors bellef that the
paraplegias due to recradescence of disease are more susceptible of treatment,
and more recoverabls than thoso assomsted with the late meohanjeal effects

of severe angulation.

Timing of operative decompresalon

Whon the paresis 15 mild or moderate and of recont sppearsnee a period
of conservative treatment favours the pstent s reaction to the disense and
allows repeated obeervation of the neurological signs. How long to wait Is
often difficult to decrde and calls for a careful balancing of the nenrologieal
and general clinieal picture

We should nover forget the long Iag between the cessation of sctivity and
the reliof or even dimiution of pressure It is no longer cxcusable to allow
coptinued compresmon of the cord when the damage is cach weeck becoming
more mreparable to sllow farther pressure to develop perhaps to watch
progresmve exhaustion from painful spasms and to lot the urmarv sy»tem
become infected Dooompresaior. way now be indioated even during the
active stage of the dusease for the continuity of immoblilixation has swung
the balance in favour of operation and ono can aim at earlier reliel of the
cord without fear of aggravating the Jocal tuberculoss.
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in which there is evidence of sovere or progremivo compreasion
it Ir::\n.lt: advirable to operate withont mote delay than is required ‘fur
scttling the patient on frame or plaster bed and providing n gond tulrn n%
care In auch circumatances one opemtes beeruso the rolicf of the spinal corc
appears of such urgeney that it fs unwise to allow time for conservative trent
ment to exercro & fas ourablo effect—qua discase and perhaps nlso qua pata
plegla This Justifiably contray enea the golden rule that It 1 wrong to perform

body which has remained In position, forming the apex of
the Jou er e~grent.

s major operation on a patient who is still subject to the active invasive stage
of skeletal tuberculoais—s, golden rule becauss such a patient 1s {ll fitted to
stand shock, which is an immediate danger to his lfe and » set back to his
body s attempt to put up a successful fight against the discass Furthermore
nt this stage the body s immumity Is at 1ts weakest and there is riak of the
diumemination of tnbercnlosia from tho escape durmg or after the operation
of infected material into veins or lymphatio channels As time passes pro-
vided that the total response of the patient ia favourable operation earries
Jens and less risk, 00 that when the phase of successful reaction has been
established the danger of dimemination is almoat nil,

A deconipressing operation fora mild or even s moderate degreo of Pott s
paraplegia f5 not then ordinarily indicated until the petient has been for a
period ghen the benefit of good genersl treatment in the open alr coupled
with effective immobilization of the spine It s true that G L. Aloxander bas
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recently written The indications for decompresmon of the card 1n Pott
disease are we think no different from those in cord compression from othe
causca But this duregards contrs indfeations and we prefer to balane
the indioations and contra indications very carofully in each case with du
regard for the patient s life and an even greater regard for the restomtion o
the fanction of his spinal cord. We say thus because we believe that moa
patients would choose to run the risk of early operation if it favoured th
recovery of tho cord but even more becauss we beliove the decompresda
(by the skalfal and gentle performance of one or other of the operations) i
Lkely to bo of great mdeed cntical, valus to the cord and do relatively Utth
harm to the patient

With regard to_the prelimmary perod of conservative treatment, sh
months has been suggested, Qut we are sure that this 18 much teo long, ever

oot nf

inmld or moderato paraplegla and would operste in mix weaks or less if thert

Or0 no eficouraging mgna of ymprovement] Furthermore {n_tevere ar ad
vanang paraplegia the time soon comes when further delay 18 bad not onls
for the patient s apinal cord but for his mund and body too All are now
deteriorating There 1s no excuse for further inaction

In order to favour the management of this complox syndrome all cases i
which Pott s paraplegla develops should be sent at once to a firmt-clasa ortho
paedio centre where special nurmng akill and all facilities for open-air treat-
ment and expert immobilization exist snd where mature judgement and
operatyve aldl} are alwavs available

Cholce of operation

In this brief review it has not been possible to discuss pathology at any
length there has besn an excellent review by Seddon. But when the choie of
operation is to be made a great deal depends upon whether the paraplegia 1
aseocinted with actice disonse or apparently the result of long continved
cumulative offects of deformity at a much later stage Weo must also omit any
discusmon of cases in which the disease affects the postersor parts of the
vertebral colamn. vo phase often called eacly pare

In parnplegia assoclated with the active pl often early
P‘esmmthep compreasion 18 commonly from in front and generally aswociated
with the dusolutfon of the somatio column amounting to what has often been
called pathologiceal fracture This means & gap in the column through which
the debrs and pus resultang from the destructive proctsses mai pam and
collect in front to the sides or behind the bodies. Therefore 1n cases where
radrograme show ovidenco of a large tant, peravertcbral abscens It 18 obvlously
foolish ta do & lemnectomy (Figa. 100 @ end b)

In such & case costotrapsversectom) with complete evacuation of the
abscens will often suffice especially where thers has been time for the destrac
tive process to become arrested as s result of general and local treatment
It may have to be repested in preference to laminestomy on ko "
evidence It can always be followed by laminectomy and grafting throug!
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another route if after three or four weeks thero s no evkience of rolief
(Figs 102 and 103) ot o
d ression cen be achioved without any interrup
e e of Waiem tiona which, with the control of anfer “"'"‘3
transs crecctomy on
erioT. protect the dircased bodies Costo
%@Eﬁ:ﬁout facetectorny) cither one or both in series have no

Fio 100« CAL 281_1 Dugram
matke representaton of state of of parapiegie. The originel indica

Fia 1005 CIL 1_.6..1 Recurrence

aftalny lopedutely after laminec

tomy which was followed by recovery
within 1 homrs,

than wms for costotransversectamy
rather tban laminectomy

barmful effect on the stabilitv of the spine under standard modern ortho-
paedic care is often imperfectly understood and laminectorny has been
falsely atensed even quite Iately by Alexander Vet this fact s of funda
mental importance in regard to the choice of operation for early paraplegia

The nursing of a paraplegic patlent

First comes the need for complete immobilization and in order to ensure
this for & much more stringent yet protective form of splintage than sufficen
for uncomplicated spinal canes In practice this may mvolve the complete
enclowure of the lower hmbs 1n plaster for anvthing short of this may fail to
cut out the flexor spasms This advice is given with full knowhedge that 1t
ured to be taught and perhaps still s that to enclose insenmtive limbs 1n
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plaster was thoronghly wrong on account of the hability to the development
of pressure sores perforating beosuse pawnless The relief given from the dls-
tress and wesnnoss of flexor spasms 15 very great and the method is safe
with two provisos regarding the plaster tochnique and the subsequent watch

ful care The technique was worked out at Baschurch by Misy Hunt Tho
patient a lower hmbs are first firmly and very evenly bandaged over s thick
wrapping of cotton wool, then over this 15 placed s further layer of wool and
finally the plaster of Parls 15 most evenly applied and oarefally moulded,
This 1 the first pomnt—the stringent yet protective immobllization the
second point conoerns a careful watch upon the patient All spesms should
disappesr inmﬂmﬁ%w;mmbmu

tion together with the complete eli tion of any sensory uli from the
gkin Any continuation of spasms means erther that_the immobilization s
meompleto, ar_that thers is some point of pressure sufficlent to excite reflex
spexms this calls for the smmedtate removal of the plaster in order to find
and eliminate the point of pressure for 1t will otherwino quickly bnng about
L3

Aftor a successful application the spasma are lost the patient is at rest

comfortsble by day and sleeping well at night but a most carefal watch must
still bo kept up The nursing staff must understand that the waming symp-

PV peargnce of #
Just a littlo rest at night and perhaps only far ane njght! It 1, indeed
essentia] to recognize that the warning 1 of short duration{The reflex o)

1t from irritation of nga in the akin, and this ocqurs

only during the few hou ] frritate
_the skin, but not to denden nnd perforate 1t The reflex spasms are reinitiat
i t] :

fo o xn the n
umnloss immediate action is taken and the whole plaster removed on what to
the uninitisted would appear & negligible symptom the akin is penetrated
and & deop preasure soro develops

The succres of & hospital in preventing tho development of pressure sorey in
these dufficult cames and indeed in all the many cases on plaster beds or on
frames depends an the alertness of the probationer nurse to observe and to
rocord with emphasis & hint which anless so emphasized appeass trifung and
may fail to arrest attention For the smallest change from rest to rostlessess
may be the only warning of what will quickly and silently becomo a deep and
septic sore It is for the nurse flrst to notice a retun of spasms or a Littls
restlesaness then to enter the matter in the night report and in some way to
draw attention to the sgnificance of her obscrvation

The bladder

Interference wath bladder function alwavs mnvolves & decimon as to whether
the bladder should be drained suprapubieslly by tied in catheter o}' by
ropeated cathetenzation The bladder recelves eympathetic supply from
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Lumbar 1 and 2 cord regments This rolaxes the detrisor and closea the
sphincter The perasympathetic supply is from Sacrml 2 and 3 This con
tracts the detrusor and opens the aphineter thereforo of the leson of the cord
is above cord segment Lumbar 1 it fs reasonablo to expeet the developmont
in the courso of a fow weeks of a cord reflex capable of cmptying the hladder

cally i.c an automatio bladder 1f on the other hand the sacrnl
regment of tho cord has been crushed at the lovel of the It lumbar vertebrn
the paraaympathetic innervation is Jost and automatic bladder function can
not develop becauso the mvmpathetio v unopposed In theso cases carly
suprapublc drainage shoukl be instituted and the bladder imgated from the
urethr and out through the suprapubio tube Trolonged use of a tied in
urethral catheter has drawbacks in that it often sets up ursthntis with
ascending complications Regular penodic catheterization with all aseptie
precautions including handling the cathoter with dwssccting.foreops only s
safe in theso canes even for a prolonged period

Operative

1t need hardly be repeated that the bass of treatment of all caves of Pott s
parplegia 18 immobilzation and general treatment for tuberenlosls that in
some this is the only treatment that will be required but that m others
recovery from paralyms can only be attzined by operation The fleld for
operation 18 wider and fts benefit greater now that the indieations for one or
other method of decompreanion are recognized, snd the chosen operation per
formed without rish of straining the discesed apiue or impainng its stability
There 15 & tremendously strong argument for early spinal decompreesion in
selected cases if it can be accomplished with reasonabls mfety as indeed it
can In what percentage of recoverable paraplegias the compresson factor is
gross 1t 1s imposuble to atate Even when 1t i sovere howover 1t would seem
likely that its relief gives the best proapect of restoration of the funetion of
the cord and a very good prospect provided that the compresaion has not been
too long mawntained The authors attitude therefore is to look very enti
eally upon all cases of paraplegia with clear ideas as to the indication for
operation.

When the patlent, has been aocurately and comfortably immobilized on a
spinal frame or plaster bed and the turning case made ready the pomnts for
and against operation muat be considered If the patient is reasonably fit and
well ons ix free to aperate soon, On the other hand if the patient is {1l a pre-
liminary penod of rest and gencral treatment f» very desirable But even so
one may be driven to a compromiac between prematare operation from the
polnt of vlew of the patient and delay which may projudice the recovery of
the cord In such cases the threat to the viability of tho cord and tho dangers
of the complications of severe pamplegia must be balanced against the poor
or incomplete reactlon of the patsent

The next conmderation concerns the relationship betweon the onset and
duratron of the paralyais and the penod and effieacy of the immobilization

nua b
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One must cleatly not operate on a patient whose paraplegna i relatively mild
who has not been adequately immobilized and m whom thers {s no tense
peravertebral abacess On the other hand the authors would advocate opers
tion i a caso whero the paraplegis was complete and a tense paravertebml
sbecees was present whether there had or had not been adequate immobflza
tion. Between these two types there is a great varlety of clinfcal plotures and
the decimon will often call for much thought and very careful study of first
class stereoscopre mdlographs

In one case the surgeon may decide to postpone operstion on account of
what may be termed a non reactive condition Inanother he may feel that the
patient s in for & Jong period of smouldening disease and that to walt for s
natural improvement would be to allow the cord to suffer irrecoverabls
damage The authors feel that on the whole 1t is better to operate on & certain
number of cases that would perhaps recover without operation than to rmn
serions nsk of permanent irreparable damage to the cord through hemtatian
and delay

In the absence of radiological evidence of pressure the authors wonld most
carefully watch progressand genemlly arnvesttheir demuon during the first
month oceamonally the declsion might be postponed for & eecond or even s
third month following the onset of paraplegia To wait until six months have
passed 1 clearly disastrously wrongl For the delay may allow the wutial
damage to become irreparable a disaster avoldable by reasonably early
radical relref

Pareplegia becomes permanent and wrreparable becanse the pressure on the
cord has increased with the advance of the disease and then remained for s
long time undiminushed, Forsome time after goneral vitality has been restored
the tixsues in the mfected area are still giving ground! There 12 a lag 1n the
arrest of eronion axd even after this another lag 1 the subsequent dimmution of

re.

The authors agres with Butler in believing that many wrrecoverabls para
plegianare established because disease persists and toxio vascular or mechanl
cal effects npon the cord become profound and irreparable

Indications for operation
1 From the nexrological poirt of riew paraplegls
(a) ansing in a cass of spinal carles which is being efficlently treated ot
(6) inereamng or unimproved n spite of efficlent treatment or
(¢) already severe
2 From the radiwlopical standpornt paraplegia associated with X ray
evidence (or suggestion) of compression

(a) by s tense paravertebral abscess and
(6) by = bony angle or ridge or sequestrum or by posterior disease

In some patients the recognition of posterior osseous discase invinble in
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radiographs will depend on the recognition clinically that the sensory tracts
aro tho most severelv affected

Finaliv there aro the fow patients who have beon completely paralysed by
Tott s parnplegin and who have for some unhappy reason been allowed to
remain completely paralysed for many months The suthors feel strongly
that they oaght to be given tho chiance of recovery  however alight offered by
a ver\ carcful and adequato decompresson under conditiona of urunterrupted
immobilization The prognosis may be gloomy and the hope forlorn but at
the worst the patient will hay o tho satisfaction of knowing that no stone has
been left unturned Caro H B p 197 Isan outatanding example of the value
of giving weight to the patient a personal point of view

The conservative treatment of Pott a parplegin demands a staff akilled In
the orthopacdio splintage and nursing of the primary diseaso and in neuro
logeal inveatigation

The surgerv of paraplegia demands a alall and expenence in spinal surgery
with a highlv trained team and a well-equipped theatro served by a staff
whoso aseptioc technique is beyond question Indeed the dectsion between the
continnance of conservative treatment or operation demands much experi
ence knowledge and wisdom and the choree can only and rightly be free if
the surgeon has full and true confidenco m hts operative skill and judgement
in his team and his equipment

Operations

A primary necessity 1s to establish a sound technique for the maintenance
of uninterropted immobilization dunng any operation for Pott s paraplegia
For more than twenty years one of the authors has emploved & techmique
of splmtage i which by the use of a turning-case (see p 154) the spine is
fully protected from any movement befare dunng and after the operation.
The patlent 15 anaesthetized on his frame or in the cases of sharp angular
kyphos on his plaster bed his turnmg-cess is then put on strapped into
place and the patlent turned (Figs. 01 a and 8} The anscsthetist artanges the
flannel bandages between the anaesthetio bars so as to support the patient s
forehesd WWhen the turning-case in first Iaid 1n place but before the patlent
fs turned it is very important for the anaesthetist to make sure that the edge
of the turning-case cannot press on the patient a neok or axilla

Warmth In this operation as in others in which & good deal of the body
is covered only with sterile towels the patient is kept warm by means of
thiekly padded sterfle towels which have been previoualy heated.

1 Costotranaversectomy ! This is the operation most often ndi
cated
and most likely to be helpful Its Indication iv a paravertebral abscess which

tion of & paravertebral abecons ha been recommended (Calot! athors
Ih‘tllhﬁrbdmtodolmvr-:d ! Rty -

dengers of the awination, but mainly beeaus the experiencs of a conskderable nomber of
o - omles eonvinces them that the abacess contents are ssidom thick enongh to
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appears tense from its sphencal or fusiform shape Asymmetry does not mean
Inck of pressure Ome side will often appear the larger and naturally this i
an indieation for earrymg out the costotransversectomy on the stde of the
large bulge

"The mde with the greater abacess shadow is chosen An melsion 3 mches
long 18 made on the line of the rb with its spinal articnlation at the level of
the groatest breadth of the shadow The centre of the inqeion s at fhe outer
edge of the erector spinap The musclea are split and retracted and the dis
soction is carried to and through the pemosteum alang the mddie of the back
of the rib The periosteum is then very carefully and gently raised off the
postenior surface the upper and lower edges and fipally off the antenor sur
face of the rib At this point 1t is wise to msert & Jong gauze swab between the
nb and the perrosteum The 1ib i then divided about 2 inches from the tip of
the transverse process The value of the gauze swab 13 now apparent as it
provents the sharp often noedle-like projectiona on the cut rib ends from
penotrating the pleurs At thus point thersfore it 1 well to bevel off the end
of the peripheral portion of the rib emoothly and carefully The inner segment
is now grasped by hon forceps and the periosteum and soft tissues mparated
from 1t by & blunt disssotor the final sepsration may require & knufe on
account of 1ta ligamentons sttachments or the carefully controlled use of &
4 inch gouge [Tt is not al to divide the transverse The
the xeriebml body The opening should be wide enough to ensbls adequate
exploration of the cavity and the removal of all debris and anv sequestrs.

Ligation or divisfon of the neurovascular bundle has never been found
necessary by the authors After a thorough evacuation the authors sometimes
dlose the wound completely and in others particulariy if the pressure has
been mevere, they leave a rubber drain or a soft paraffin gauze wick in for
twenty four or forty-eight hours to avoid any pomible accondary pressure
After treatment the skin 1a painted with the special pamt (p 40} and if asinue
forms the aseptio and antissptio technique ia carried out on the scrapulous
Lines there described

2 Laminectomy For decompression in early paraplegu in the absence
of radiologlesl indication of pressure from s parsy ertebral abscess or if indica
tions permst after the evacuation of its contents by coatotmnsvernectomy
The operation i desaribed with spinal fuson below

3 Posterior apinal fusion Indicated n Pott s peraplegis qfler the reluf
of preasure
(a) To reators stabilitv in the spwe and to provide strong permanent m
mobilization of the whale of the discased aegl:iantt vt the ginding
id low dorsal dissase in order to stop
® zmr}lr;u];:tw::[:t; thiommlt of dally addition to the debris of the
sbscens
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Now aund then perhaps laminectomy may bo combinxl with a gmfting
operation butonlyincases where the genera) conditlon of the patient warrants
the dual procedure Otherwiso grafting is cnrried out at & subscquent seasfon
In cortain cusen of Pott a disense o.g following the recovery of paraplegia
under general treatment where the necessity for a rabscquent laminectomy
mav amse a unilateral (nght) posterior spinal fusfon may be done for this
provides stabilitv without interfering with subsequent access to tho apnal
cord by hemi lJnmunectomy  {f neecrsnry

Lamlnectomy and posterior spinal fuslon

The exact identificatron of the spines to bo attacked will have been assured
by previous localizing lateral mdiographe The (ncision ia slightly to the left
mde 5o an to keep the scar awny from the spinous processes and to allow of the
motor#aw being used unhampered by retractors on the surgeon s side The
skan and subcutaneous trssue are lifted from the deep fascia and reflected
awav from the surgeon bevond the hino of spinous processes and the skin
edges sre then closelv and smoothly covered with thin green towels

An incimon is next made on to the apex of each spinous process and carmed
b a dip of the point of the knife through the interspinous ligaments over an
area covenng generally the three spl P of the L ¥ ares
with in addition two above and two below Bince the line of processes is often
dmordered by canies and since it 1s best to make the inclsion run exactly over
the apex of esch process it is helpful to define each process as the mncmion
reaches it by gripping it between the pointa of a peir of toothed dissecting
forcepe held 1 the left hand The motor-saw 1 then taken and two incisions
are made into ench spinous process forwards and slightly outwards to nght
and to left These saw-cuts aro clearlv shown mn Fig 101 a They start in the
knife-cut and separate a thick flake of bone from the spinous process on eech
eide When each process has been dealt with in this way the saw s laid aslde
and a chisel the same width as the laminae is used to complete the separation
of the lateral fiakes of bone from the central part of each spinous process and
then to carry these flakes outwards the chisel travelling subperiosteally
acrons the laminae The authors use a broad chisel so that 1t cannot eamly
slip between the laminae and &0 sharp that 1t ean be used gently without dis
turbing the diseased apine Each time the chisel travels outwards the space
between it and the spinons process is packed with gauxe 5o that by the time
the upper end 1 reached there is o thicl packing all the way up that aide
The other side is then treated in the seme way (Fig 101 b) The Iaminae are
only fully exposed where thev are to be removed In the came of the two
spines above and below the displacement of the fiake of bone and periostenm
does not go far beyond the base of the spinous process

‘The central two or thres spinous procenses are then removed preferably by
giant nibbling forceps and in thus step and all othera the bone is cut clean by
power without suspleion of wrench or leverage which might distarb the erca
of dixease Br farther gradual nibbling the two or three laminae are removed
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cleanly and faurly widely but the pressrvation of the stabllity given by
latern] artioulations is most destrable 1t s all to the good If their expos
can be made to bring about therr faxon.

Further procedure will depend upon the cause of pressurs as previou
ducovered by X rayn or found at operation In Pott s paraplegia the sou
of pressure is extrathecal and it 15 ordinarily useless and in the presence
infected pus or debrils dangerous to open the theca

It is essential to make the laminectomy opemng wide and long enongh

relieve all the pressure present or st all hkely to occur Cass 03I Is an
stance of a laminectomy opening which was not long enongh though now t

¥ra. 10! a. Showing motor saw Fra 1018 Btatoofaflairs after reflection of osteo-
cuata (nto & epinous proces. peticstenl flapuin the area of the laminectomy

suthors recognize that costotransversectomy wonld have enred the parapleg
as quickly mors certamly and more safely than lamiectomy! But in thish
stance the pressure wus groat and had been increaying rapidly snd it is then
fore likely that either & temporary tuberculous sinus would have formed ¢
elsn the coatotransversestomy would have had to be repeated

It 13 seldomn if ever necessary to remove more than three or perhapa fou
Saminae for Pott » paraplegia 1ot to open the dura but tathes (o seek gendl
round 1t to identrfy the source of pressurc and deal with it Sometimes s ma
of caseous or cerfous debns from the side or the front of the thees is evacuste
with a emsll apoon

The length and shape of the grafts required are recorded by bending
probe and two Albes grafts about  inch wide are cut from the tibia 1
straight grafts will fit they ers put m with the periosteal surface deep—tha
ts with the smooth hmiting membrane tarned towarda the theca If tho spln
is straight or only moderately kyphotic this gives plenty of clearance at th
site of the lealon because the grafts are carried fairly high up on the spinon
processes above and below If, on the other hand thers is moch anguls:
curvatare one of two methods must be nsed

(a) Skaped grafts to fit tbe angulation. This means uxing the broadest par
of the tibia and not sparing the orest
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g s {when n graft of sufficient length and angulation Is un
ob&?i:.-f;;;ﬂpggfm‘l cither bgrr:ho eatller mothod of multiple tranayereo cuts
about § inch apart on the medullary alde of an Albeo graft (and for this a very
fast running raw 12 advisablo) orby & techniquoin wlilch ono mahes & number
of parallel longitudinal cata inte tho tibia |, inch apart after a traneverso cut
beyond cach end five or mx thin and faitly flexible Alleo grafts can be lifted
from the tibia Threo of these aro used on each aide liko laminated springs

Fio. 102, Showing grafls bridging defect et by Fio 103. Diagramrmatie coronal see
luminectarny  with thelr lateral owteogenctio thon of spinons procemes and graft
hoste. with vertebrae and ares

of lami

nectomy Indicsted. 4. Graks well

supported on spmes. 7 Area of
laminect:

omy

flexed to fit the sngulation and firmly held to the spmons processcs sbove and
below by suturing Tt is best to use a number of completely separate leaves

When the grafts are firmly in place and one has made sure that there is
plenty of space betsween thewr deep surface and the theea the edges of the
supraspinous Ligament are sewn together over the grafts (Fig 102) the
Interal flakes of bone from each wpinous process are thus brought inta contact
with the grafts Just provious to this if there aro one or more prominent
spinous procestes thev are nipped acroes with bone-cutting forcops and bent
under the sutare lipe This procedure makes for comfort and safeguards the
skin from presurs The operation is completed by suturs of ths slin of the
back and the leg Dresings and earefully graded layers of wool are then

applied the frams ot plaster bed 1 lafd in position the stra
and the patient is re-turned e oo pulled up
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After-treatment

The patient remains on hus frame or plaster bed for three or four months
He is tnrned whenever necessary by the method described (the routine in all
cases of spinal caries) and each time the ntmost care must be devoted to the
exact adjustment and soft smooth paddmg of spinal frame or plaster bed.

Finally the authors would emphasize thres things

1 That {f laminectomy fs to be employed for Pott s paraplegis it should be
supplemented by grafting at the same or a subsequent session.

2 Good technique in such grafting is vital, for the grafts have to bridge the
laminestomy opening withont absorption Therefore the grafts must be
strong and be given as much contact with bone as possible or there will
be risk of their absorption or fracture. It 1s for tius purposs that the
authors separate from each spinous process lateral flakes of bone with
their periostenm intact At the end of the operttion these e with their
raw surfaces in contact with the grafts providing an almoat contincous
series of osmfio nodes

The continuous immobilzation of the whols spne before during and
after operation.

[

4. Lateral rhachotomy

To costotransversectomy and laminectomv there hrs now been sdded
(Capener 193) a lateral approach This was demgned for access to the
structures Iying mn front of the thees in & case of lete paraplegna with sevore
angulation

Alexander and Dott in Ediburgh have developed mdependently s mther
sunilar antero-lateral approach Alexander emphamzes the advantage of the
exposure and complete evacuation of the parsvertebral abscess after costo-
transversectomy on the way In, and his approach is rather more antenor than
that of Capener Both take away the pedicles Alexander after s mdical costo-
transversectomy Capener keopung mather farther back and doing s pactusl
bemm laminectomy It 15 probable that these two surgeons have developed
therr latera) epproach with rather different aimy Alexander uses brs upprolcl)l
st any stage early or Jate whereas Capener developed his operation part
culariy for late paraplegia with severe angulation If lateral rhachotomy b
to be applied to actnve phase paraplegia we wonld agres with Alexander that
1t 1% wise to include thorongh evacuation of any paravertebral alscens there
may be However it 1s uncertamn whether anv general application of ]atﬂ':él
rhachotoms to sctive phase paraplegia is wise at present It should be no!nd
that Alexander goes out of his was to maintein immobilization dunng &
after operation by sheletal skull traction in cervical and upper thoracic
disease It whould also be remembered that this operation is much less dufficalt
and dangerons when there is & constderable kyphos Where there is hma;;
none 1t may demand their utmost skill and deliczoy from the most able &
expentenced spinal surgeons
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THE END RESULTS AND THEIR LES8SON

The dwastrous results of operation In Pott s parnplegia without uninter
rupted and accumte jmmobilization have brought about a conseryative tremd
of ommon which waa thoroughly justified in the past butlsnolonger justified
The result of this conservatism has been that many patients recorer from
Iuberenlogta but wat from paraplepa e larger number dio paralyncd thelr
death duo more to tho pamplegia than to the tubereuloda In some of the
crscs 1 Group A there Is delaved arrest of the disease 1t fndeed o unt
verral experience in regard to tubereulows In all parts of the body that a
local focus mav rlow persistent actlvity and incrensing destruction of hone
for somo months after the institution of good general and loenl treatment
Far mote unfevournble aro those fow patients who fail altogother to respond
to treatment they go downhill until thoy die And there aro tases in which
paraplegis adds to the seventy of the fllness srith painful oft repested flexor
spasmes making rest impossible and pressuro sores adding septic absorption
to the general fliness Butler gives tho mortality of Group A as something
hile 30 per cent fn hi permonal expenience and says of this fraction that
about ono-third die from general spread of tuberenlosis  In somo of his cases
the tuberculosls was complicated by septic absorption from sores and the
two dmeases combined to Lill the patlent

Early expert treatment can minimizs this lost

Paraplegla may perslst aolely bectuse operative relief of the cord from pres
sure ta given loo late or mot at all

The group of patients who respond slowly and in whom for months the
pressure on the cord may be increasing rathor than diminishing, presents to
the authors & very strong argument in favour of relatively early relof of the
cord from pressure (generally by costotransversectomy) For in such cases
the compression fs generally due to tho gradual accumalation under tension of
the products of chronio inflammation and eromon Relief from this compres
£10n can come {n two ways quickly by operation or very very slowly and
after long delay as & result of first the arrest of Inflammation and erosfon and

then the slow inspussation of tho abscess When first-clams surgical skill backed
by orthopaedic techmque and eyuip are available there should be no
further hesitation But the combination i emsential, Operation however kil
ful withont assocuted aphntage based upon experience of spinal caties and
its immobillzation is futile and the dangers associated with unskilful opera
tion mey well bo greator than those of leaving the spinal cord compressed

arne die In g word the trestment of Pott s paraplegis demsnds first-class
orthopaedio surgery

—

The end resulta of operations for bone and jomnt tuberculos done ot as an
ncident in & Jong programme of conservative treatment but without regard
to immobilization and after-care are bed and of all such operations lamin
ectomy for paraplegia I3 the moat disestrous The stability of the spinc at the
sito of the lealon s precarous and anaesthesis

abolishea tho protection of the
»ua ce
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After-treatment

The patfent remaing on his fame or plaster bed for thres or four months
He is turned whenever neceasary by the method described (the routins in alf
cases of spmal canes) and each timo the utmost care must be devated to the
exact adfustment and soft smooth pedding of apinal frame or plaster bed

Finslly the authors would emphasize three things

1 That if laminectomy i to be employed for Pott s paraplegia it should bo
supplemented by grafting at the same or a subsequent sexsion

2 (Good technique in such grafting is vital for the grafts have to bridge the
leminectomy opening without absorption. Therefore the grafts must be
strong and be given as mnch contact with bone as pomible or there will
be nak of therr absorption or fracture It is for thu purpose that the
authars separate from each spinous process lateral flakes of bone with
their penostenm intact At the end of the operation these lis with their
raw surfaces 1n contact with the grafts providing an almost continuous
serios of osmfic nodes.

The continuous immobilization of the whale smne before durmg and
after operation.

w

4 Lateral rhachotomy

To costotransversectomy and laminectomy there hss now been added
(Capener 1035) a lateral approach Thu was demgnod for acoess to the
structures Iying 1n front of the theoa in a oase of late paraplegi with severs
angulation

Alexander and Doti in Edinburgh have developed independdently & rather
umilar antero-lateral approach. Alexander emphastzes the advantage of the
exposure and complete evacustion of the paras ertebral absoeces after costo-
transversectomy on the way in and his approach is rather more anterlor than
that of Capener Both taho away the pedicles Alexander after s radical costo-
transvemectomy Capener keeping rather farther back and dolng & partial
hemu lamuinectomy It fs probable that theso two surgeons have developed
theur latera] approach with rather different sims Alexander usos his approack
st any stage carly or late whereas Caponer developed his operation partl
cularly for late paraplegis with severe angulation If latera] rhachotom) s
to be applied to active phase paraplegls we would agres with Alexander that
1t 18 wise to include thorough evacuation of any paravertebral abscess thers
1asy be However 1t s unocrtain whether any general apphoation of latersl
rhachotomy to actise-phase paraplegia is wise at presont. It should be no!t‘g
that Alexander goen out of his way to maintamn smmobilization during an
after operation by sheletal akull traction In cervical and upper thoraeio
dimcase Tt should also be remembered that this operation fs much less dufficult
and dangerous when there 18 a consdersblo kyphos Where there is Htt)::;
none 1t may demand therr utmost skill and delrcacy from the most able
experienced spinal surgeons
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THE END RCSULTS AND THEIR LFSSON

The dirastrous results of operation in Pott s paraplegin without uninter
rupted and accurate immolnlization have Dbrought about a conservative trend
of opimon which was thoroughly justified in the past but is no longer justified
The result of this conseryatism has been that many patients recorer from
txberculams bt not from paraplepa o larger number die paralvred  their
death dus more to tho paraplege than to the tuberenlous In some of tho
cnsen 1n Group A there is delaved arrest of tho disense 1t is indecd a uni
verral cxperence 1n regard to tuberculoas in all parts of the body that a
local focus may show perabstent actisity and increamng destruction of bone
for somo months after the Institution of good general and local treatment
Far more tnfavourablo aro those few patients who fall altogether to respond
o treatment they go downkill until thev die And thete are cases in which
poraplegia adds to the reverdty of the ilinoss with painful oft repented floxor
sparms making rest imposaible and pressure sores adding septic absorption
to the general ilinems Butler givea the mortality of Croup A as something
1tke 30 per cent 1 his personal expericnco and says of this fmction that
about one-third die from general spread of tuberculosis  In some of his canes
the tuberculosis was complicated by septic absorption from sores and the
two diseasen combined to kill the patient

Earlv expert treatment can minimize this lose

Paraplegia may persist solely becauso operative relief of the cord from pres
sure s guren foo late or nol at all

The group of patients who reapond sloely and in whom for monthe the
premsure on the cord may be nereasing rather than dimnishing presents to
the authors a verv strong argument In favour of relatively early relief of the
cord from pressure (generally by costotransversectomy) For in snch cases
tho compresion is generally dus to the gradual accumulation under tension of
the prod of chronic infl 108 and erosion Relief from this compres
sion can come 1m two wayn quickly by operation or very very slowly and
after long delay a3 a result of first the arrest of inflammation and erosion and
then the slow inspesation of the abscess. \Vhen first-class surgleal akill backed
by orthopaedioc technique and equipment ere available thers should be no
further hetitation. But the combination s emential Operation however skil
fal without amociated aplintage based upon expencnes of spinal canes and
o s v et S o o e sl ot o

T than o1 lesa L 0!
sine die Ina word the treatment of Pott s Inmpleg{pzh?l]emand‘;ofx;]m—olng
orthapaedic surgery
Inlen 3 g e o et abcreloi done ot s
to immobilization and after-care are bad and of uulr:mh o;‘:_nl(tl:gz ‘[:Elr:
ectomy for paraplegie it the most dimatrons The stabllity of the spinc at the
site of the lemon Is precancns and anaesthesls abolishes the protection of the

»ue .

—




194 POTT 8 PARAPLEGIA

volantary musales thas there Is danger of crushing the diseased bons or of
subluxation. These dangers are present durmg operation be it costotrans
versectomy or laminectomy Furthermore after laminectomy the stability
of the spine is even further reduced. Only continuous expert immobilization
can ehmimnate these riska. Seddon has done great sorvice in emphasizing the
value of conservative measures in paraplegis in collecting his casos he cast
lus net wide and was very desply shocled by the results of lammectomy done
for Pott & paraplegia with interruption of immohilzation or worse without
immobilization Hls raforences to surgical measures arn therefore coloured
by hus disgust at the results of indiscriminate operating but he disparages
operations unduly when he might more helpfully have dutingushed good
surgery from bad It is indeed true that laminectomy as an isolated pro-
cedure for Pott s paraplegia cannot be too severely condemned But decom
pression of the cord by a carefully selected operation can be a procedure of
the utmoat valus provided that it 18 carrled out in amsoclation with accurste
and uninterrupted immobilization of the spine before dunng and for montha
after the operation

We would repeat that the hrst essentisl step in the treatment of Pott s
paraplegia 1 the prompt tranaferance of the patient to a first-class orthopaedio
centre where there 18 overy facility for open-air treatment for orthopeedic
care and for operation under the best circumstanoes by s surgeon akilled and
experienoed in spinal tuberculoms

In most of the minor and some of the moderate cases conservative trest
ment suffioes for the paraplegia after o short time progressrvely fades sway
But 1n & moderate degree of paraplegiz which docs not begin to show pro-
greseivo signs of amelioration within s few weeks deoompression ia indicated
Costotraneversectomy and laminsctomy without facetectomy are operationy
of relative eafety Costotransversectomy with thorough evacuation of a pars
vertebral abscess may have to be repested or followed by laminectomy
through another routs if there 1 no amelioration within thres or four weeks.
First-class radiography sometimes with tomograpby facilitates the choiee.

Latere! rhachotom) 1s most valuable when decompression ls indicated
in early (or Iate} paraplegia after posterlor spmnal graft fumon For then ap-
proach to the thecs through laminae } y thickened into one con
tinuous mass 13 exceedingly dangerous to tle cord and lateral rhachotomy
is much safer furthermore the atability Is assurod by the posterior spimal
fumon which the operation leaves undisturbed

In late parapleqia Iatorel thachotom) has many virtues snd almost il
whers there is extreme angulation Though the oporation 1 extcnsive dl:ld
cate and cannot bo hurried the patient is o longer ill with an invauver
destructive discase and therefore no longer an unfavourable mb)ect{;:
such an operation. Furtherrmore 1n most cases stabllity is ammred and b
series of lateral articulations on one side can therefore be interrupted wit
out fear

In true cases of late-onset paraplegia uneccompanred by any loeal 7
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wcence of dizeasc auch as occaslonally account for cases in this group

wraplema s associated with prolonged stretching combined with move

. over a sharp angloor ridge Itistrue that lateral rhachotomy can provide
« for the relatively extensive procedure necemaary to give the cord a
»ther and shorter path Yet even when it has been done with the utmost
acv wathont damage to the pleura or to the vascular aupply of the cord

result mav be utterly diappointing because frresersible degenerative
iges already exmt

) we aro brought back to the conviction that the early diagnos of apinal
rculous and ita prompt effective and completo treatment aro the only
ns of preventing extensive destruction and severe angulation leading
ps to wreparable paraplega

cor
ste aped 19 Admitted to the Wingfield Morrls Ortlopacilic Hostel, 12 January

wory For an Indefinite period ecomplained of onset of low of power In Loth legs
meneing three wecks before admrwion. Patient walked up to Out Patient Depart
t with spastio gait Stated that Iw had had round back,

ray (1121} Bodisof D 6, and 8 largely destroyed. Abscess shadow \oluntary
er—R and L. legs nil Spasme—R. and L. by -+ +  Scrration—light touch lost
w 8th dorsal. Bphincters not affeeted Reflexes—abdominaly minms; knce jerks
-4 ankle jeris + 4+ Wamcrmann—nepative

eepite Inmobllmation an spinal frare the paralvais deepenced, and became complete
or serreory and sphineter
8121 Laminectomy and graft D €, - and 8 spincs and Jaminae removed Durs
hed throngh opening at once and began to pulmte well. Prominence palpabls in
1t of eord. This had clearly comprewed the ecord against the lammae Tibwl geaft
« to bndge the map from two spines abovo to two spines below JMany transverse
y to mmke it fit.
‘enxation andd muscular control of the lower Lmbs recovered the same evening  but
+ Improvement was not maintained and in two or three weeks thero was complete
wry and motor paralyshs and ncontinenee This persrits,

231.-1 Enlarpement dowmwurds of laminectomy opening without damage to graft
dt and membranes lnapected The thees was found projecting backwards through the
anv:tcmro{mlngnnd[nn}rdngnhnttbehm}:m-lelmedmonhhuprnhnz
ing to increaserl aceamulation in froat of the thees, Tt was notemortiny that the graft
" rounded, eovered with a vascular fibrous membrane and had retamed its arch; it
searcd to form an extremely strong and fully adquate intermal splint It waa fourwd
mble 10 remove enough of this lamina by undercutting the graft
4 v1.2) Incontmenee of urine and faccew ceased 30.xil.1 Completo recovery of
ration and sphincter control partial control of voluntary power 1%.xiL#2. Getting
1n epinal support and ealipers and learning to walk. 21.4L23 Great impeovement fn
:kg.sal_.:::l ls:chugvd 341120 Very well indeed.
patient o now There

t He has been at mork fwgmﬂlin‘;g;;dr:.nln fm fraco of paraplegia

« HL
Male aged 21 Sudden collapse of vertebral body while patsent way putting ca boots,

xing complste flaccxd paralvais below Lealon (ses Fi
ig 104, p. 166
x.-3 Lamincetomy within a fortniglht Laminae of D 10, 11 -.nc)[ 12 remaved. \o
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pulmtion of cord below level of D 11 Definite finttening of cord and dura at the upper
level of D 11 Cord below this seemed ahrunken After full expoyure cord and dure
swelled oub to normal sixs, but pubmtion appeared kos in scope Thero appeared to be
& xmooth roomded proinence in the reglon of D 11 that was poshing the cord fors ards,
but no granulation tiscus was foand Tha laminectorny opening was everywhere roads

Fio 104 HI. Mak aged 1

smooth A double graft cut from the L. tibm wss P::qml bridging the opening from the
3 dorsal vertebrae above to the lumbar vertobrao below
iv 24 Neplircetomy R (after 8 roontle haematuris and recurrent high temperature)-

Btone remnoved with part of ureter i,
v.2¢{ Pamed & stone \ ray—no further stone
xL.24 Mewnge and gentle movernents to kege—improviog Btill incontinent. Urint)

fowr
1w25. L leg Voluntary control greatly improved Gocs into spasm after »
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minates effort Renwition alowly improving Can t 1l when ho #4 being touched it
there A no tactile Jocaliration below knee Cannot distingukh between pin and finger

B leg Control not so good as L, Cannot maintain extension of I knee (loces into
spasm with very Wight provocstion. Beation similar to Lo Can distinguih hot and
cok! faidy well

V1.5 Control of kege improving Btill completely Incontinent Ocenalonal albuminurin,

vi.23 \ ray shows graft intact. viL.2 Staod for a fow minutes. vili o3 Walks with
one stick an one person helping Still hat albumintria, Tempernture normal iy 20 Pro
grew ratifactors lew ataxic Urine ehar

V1.0, Marked fmprovement in walking Prrevering with exereiees and re-education,

vin *3. Qeneral cordition good Dischargsd from WAL Q u

21027 Qraft perfeet o kyphos. Paresis below D~ nerve distritmition Incontin nee
of wnne an | facces. Lops spastio Plantar reflex extenvor

.30 Recn at his own home Btates that e & not entinly Incontinent now Walks
with & rather spastic and incoordinate gait \oluntary power fair Anklo clonus R
and L. Patclla clonus R and L. Tight spaenodic T.A R aod L. hnee-ferkan pls R.
and L. Plantar refl=x extensor  Abdominal reflexes peewent Semsatbon to pin prick
diminished below lire of anterior superfor spincs.

1.36 Paticnt wntes: My general health remabng very good, but T am unablo to grt
about very much, Activity ks coanfined to operating my Laperimental Tranmmtting
Btation, no other work of any kind

Caso H.B

Admutted Wingfickd Morrm Orthopactc Hospital 1435

A woman with three yrars history of Pott s paraplegla with motor scnsory wwd
sphmeter los. All sigmy of tubercalous activity over Pamaplegla fn flexion with severs
flexdon deformities of the hips and knees. hnee and ankle clonus. Plantar reflexes;
extemars, extreme spastis

8ho lud been admitted to a special surgical and tubereulosis hopital with complete
paraplepia and being discharged © months later returned home to the Tsle of Wight
with & note saving condition of paticnt unaltered, complete paraplegla and incon
tinenice

Been again by a surgeon in io34 who reported  gone beyond repair

Pat ent o state young marricd woman requirmg constant skilled nursing and nnable
to return to husbanl and no hope of ever dolng so.

It wwa explained to the patient that so far as was known there was no hope of reeovery
and no hopr of helping bar operation This caused her the greatest distress for the
rewsons mentioned Bho was anxlous that if thero 'wus the least pomilility of liaps
qi;rntmhlm]dbean'lodwt however alight the hope

t wia deerded that her attitude was reasonablo amd that an operation, which woukt
otherwise lwvo been unjustifisble was Justificd. i v

18.4:i.35 Operation: laminsstomy Four laminae removed The theoa waa lying in &
narTow ‘:l:lhcrtortuom bed apparently surrounded by firm old granulation tresae w hich
brolged backwarnd into tho wound Tho opening was carefully bes elled
Within @ moath sensation bad improved v o smoothed.

251,33 Patient still has fncontinenco of bowel and bladder but

n

of desire to go to stool and urjesate which she did not have before B(-r-,tno'l'un h:‘:mdmm-
a returnbdngprmentrqunﬂym'erthowbo]ubodyuﬁqr“hndoﬂum-ﬂd
.ﬂ; of feet which arm alightly hypersenntivo to pm prick.

Pawmy Dot nearly so marked Previomly patient went into spaxm when
\ow bes very few spawna. Reflexes not ax setive Adduetion spammn hn'bccm:::n:::uh:cdh
h';.,h;skuPt.mn now adduct and abduct kneca alightly herself

v tient ean move Loft foot in all diresttons. vemen! ankle

oan move toes of right foot. Nore o right bat

’
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16135 Can move hips alightly

131135 Has about 3-10° range of maverment in both knere. Hypersemltiveness
to pm prick over plantar surfaces of foet not as marke! as before Reflexes all low
nethee

8.v1i.33 Double Lip apiea apphed 341135 Pla ter wedged at kneos. 300§ 33 Re
wedged 1364033 Plaster re wodged at kneew

183135 Opemation. Open tenotomy of hip flexors left Tnckdon mado along the
anterfor bonler of the ilum extending down the thigh Al tight strcturcs neluling
the iliopwoas were cut Thigh then extended as far as posdble Patient has a flxed
Tumbar lordosts. Put in plaster with feft bog extenderd aa far aa posslbde and right flexed
on the pelvhe

19138, Fla ter bivalved 30.4.30. To go nto the warm m—immning both for exercise,

*2.4i.36 Operation Right ke pulated into extensbon. Guarding plaster then
applied from groin to ankle with knce almost strnight.

19 {[L36. Plaster wedped in further extensdon. 31 .36, Out of plaster 0.1.30. Walk
fog with caliper #0130, Walking well,

24 i.36. Disclarged from W ingfleld Morris Orthopaedio Hospital,

Feb 37 Readmitted.

151137 Operation. Elongation of Tendo Achifl R. and L. R. T.A. lengtlened by
open operation § inch. L. T\A. kengthened by § inch Operation on R big toe Arthro
dess of interphalangesl jomt and lengthenuing of EP H Plaster applied to both feet

8ix3 Nesadmitted to WM OH for review \o spasm of R. leg mustles. \o
sphincter disturbance hnee jerks R. and L. = + 4 o anklo elonus. Plantar reflexes
extemor Discrimination of fine touch present on tnmk and both legs. Hyperscrmsitive
on soles of both feet. Heat senmtion present on both legs but rather improved on lateral
aspect of R thigh

N\eediem to say the patient f1 Jelighted to bo restored to reasonable activity and to
lire at bome with her husband




CHAPTER IX
THE RNEE . _
TuneROULOSTS of the knes is alunyn secopdary to active tuberenloms elv;.

where, end_almost alwavs arses from long-establistred infection of tt

lvabahc glagds and though this primary lesion may have been premer
ong time, tho octurrence of t tic focus 1n the knes is

that 1t {3 active and that from it tubercle bacilll are reaEEing the dloo&
mmﬂh%m@ther is it evidence of an mfectio
vhuch is often fatal apd operative trestment of the knee, however necesary
and hower, 18 applled to t and not to the root of thi
ipfechion. Ypt, with the floper gone, st is ensy to forget the root, for wit

the removal of the focus in the knee goes the only obvious reason for the prc
longed genem] treatment , yet this alone wl feep the petient safe unfil b

has Lalled or impnened all the tubercle bacill in hus body
1nt has been stressed here once s, because the kneo 15 exclser
f%?ﬁlﬂ_“’;ﬂﬂmhﬂgﬂﬁ’ Jalnt Faiy e5calon oT i Tnes Wi

adequate after-oare of hin whold permon 15 fatile surpery, snd & ver pod

service to the patrent o J
paTHOLOGY T Les
D e

@lte of infection Pefpy by, ciview &

Th ltt othing to be added to the general grouping deseribec
above (p 11) The diseass may dovelop an, Y0 88 o1 B

tion, ar on the other hand, it mav be clear from & ray evidence that th

J0int has been fected through visible oaeous focl
(8 Synovial arthrits W
That the infection of & knee by tuberculosis may be synovual alose lie

been demonstrated many times at operation For the surgeon, whilé exching

a knee and aimung at a total synovectomy mwl
m&%‘—ﬂz_'—“

When a paper on tubereulosis of the knee for the Assocatior
of Sargeons i THTT gp- 6T The suthors aALed #o70 o fho fuont emineat

au iex out the world a number iestions His first was __Are
there any data or conclusions s to the occurrence of purely synovial tuber
of t % histo and Its sipmilicance

w, 38 out o =) o3 who answered this question agreed as to the
existence of purely synovial imfection and most added that the outlook fs
relativels favourn () wid either that sypovial tu
culoais alsavs goes on to ovseous, or that minute osseons always exist

The Patholon  1d Trestment of Taberculosis of the Rnee-jont. The Ond ah Sovrnai of
Swrgery 19 193,00 3.
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ronnd tho svnovinl edges The latter point is of no practical importanco it

suffices us fow that in young obildren if no bone eavities can be acen.

throughout a ecrres of radiogmphe, and If theso cases are treated well enongh.
and Yong, enoigh many will recaver with full movement Soutter, of Doaton

vath 0 synovinl cases ouf of 33, reported 3 with fall movemen..3 w%ith fair
A"with unsonnd ankylome. Fraser repoic;{!_!_g(_hb_nm_\:laj__“u_'ﬂ_U per
&ntTiad Trec mosement 60 per cent had himited movement, 21 per ecnt

somme Torm of anks Josta ard That G yer eent subscquently came to exersion
TasLE 10

Children w1tk Von focal * Tuberculons of the Knee Treated and walched for
o years or more at the Wangfield Morris Orthopaedic Hospital

=

Neo of | I reod since set free frow all aplintaze
casce or remirmunt ™™
B nelts un (1 care)
Fall mevement R EREE)
Good movements (Le 180 to above right
angle) 2 N3

Tnsder test 1 | Free promising but time inwteldn:

il nnder trestient 1| Promielog

Exclenl, sormd onion 1

Without radlographio evidenre of owmeows focl,

TapLE 20
Detarls of the § Cases wcrth Full Morementa shown in Talle 19

Cal per and
43¢ Plasier speca gwarding plaster
(ean) (Morsthe) (Months)
toe TS - 12 6438 — 2%
1 0 11
I 9 21
41 7 15
3 5 4410 = 14 540 =14
LIS 4 » +
® 148~ 8% 448 -1
21 £ .
7 Y "

* Tn  periods—scrond due to
Dlaster in cach eave

1 Oxing to defective notes thew time-periods cannot be swcertained,

NB. AR chikdien with reasnsbly good bomes become out patients during the second

sgre of eommenring reactivity after remitting guarding

@ Arthritls with osseous focd (for extra articular foc: ses p 12
\

hen & bone focus has opened t h the articuls
r_cartilage into_th
mmm"ﬁﬁ%;mn eisan is Such a conclusion Appears 30__:
mevitable in vie morbid anatomy, for w.

™ while an endovteal Toots ¢

(
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be encapsuled, it is necessary, in order to mako the wall effective that the
be completely surrounded by hoalthy granulation Hmsus “OTfen of
d

course, the Jo) Tirel oed by infected granuloma,

%ﬁwﬁ—ﬂlﬂﬂ at firat might are far more Iay ouit,
able sound capping enmg In ot _is_seidom possible 1

true that if the gpering 1s away from the weight ]

obtaining safe g ermanen X by
forlorn, and the great majorty of the anthor s correspondents agreed that
such hopes are futile He put the questron _Cun you give any evidence of the
heal i@ of an osmoous tubsroulous foous, which has opened into the knee
with retention of a freely mobile joint (Zﬁﬂ)ﬂmm_tmummn
35 anwerd definliely "Ro", and somis Added 1 don t beliove it eyer ooours

Calvé payrd, T do no ow of any case of an oascous focus opening into the
joint with restoration of normal mobility The Invaslon of the joint is always

followed hx ulcaration of cartilage and then by deflmte foss of artlcular
fupotion ’

DIAGNOSIS
Only prompt. affective. gontinugus, and prolonged. treetment wil provert
synovia] disease from becoming oseeous. Yet the nature of the diseas is such
that_an early_oorfain diagnosm 1s often 1m ble, thersfors we must put
up witha provysional dia, on it ax quickly end stringently as if

-Diagn ust, S n Iy
it were final oms and treatment must for a time run conenrrent
) Tuberculosis of the kneo is oharacteristically gm%cﬂlﬂr arthritia with
Very. ig;_).d_.l._gu-l onset Generally the fimt thing noti y the p-txtur
he charae-
parent anﬁn}‘gﬂmﬂmmt_mﬂim rather than pain. Indeed t

teristio jmtial foat thefimitation of the range of movement, soon
to be follo by &wollen, warm, an owhat tonder and painful
The enlargement 1s due more to {nfiltration than to fipfd In ulry may rereal

f tuber
(13446 helihood of human n (2) previous manifestations o
ouloais (3) sgmdloes of health and vigour (4) p history of an jnjury tn u:}
knee from two or thres months b_efomjth & normal jont during most

the intervals
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‘Thix haa been the nuthors me , and its been
proved {or i children under 10_without \ ray cvidence of ossous IDdLmrl)_I
tion has led t

and\eny h?g@ﬂnm immob 0 a complete cure with fulll
movements in the majonty of cases Thero had been n drft toward tho fecl

ing they will all come to exclmion rooner or Intor Wi Tow know (hat this i
untric—good newn which encourages us to fecl that our efforts toward the

carllest ponsible provisional dlagnosisand prompt ac ully Justified
A provisional diagnonis of tubereuloan shoukl be matde on what is n» moro
than a suggestive elimical picture whether madlographs roveal pathological

hanges or not t o wl0 ized ot onge and t tient_
e Wi delay for gencral treatment and Iny est 0 o rtandard

‘eneral and local treatment iy { diagnosis pro-
on t es_al bed including blopsy of regional lymph

dands

)fferential dingnosis .~ >

For full dmcumion the reader is refe to Chapter Y I One or two pointa
[y conce @ kneo tlol
Al Teporta that the emoval of one or more of the fememl group of

ymph glands has given good resnlty, and {t is his oplnion that 1n
nost cases in which diagnostic operation was hdlmte@w_ﬁou

’_?‘gp;r_.m_mh_m&nn.lmv_. lace arthro [
E%w nsient  erthntis, whio! hip js translent in
1ame and nafire 13 ofteR [AT rom tranaient in the knep T]lum.ﬂﬁ_t‘o
ke

wnafomical eronces he hip 1s.a d ted, des

cial and pe

. e
g y_form_g {15 jn_guickly
gated wifh muscular_wasting grith the result that the joint is at the

ame fﬂﬁ inflamed end fnsecum mer-eennhve€ and_without its normal
o a vicious olrcle w may en arthntis almost
indefinitely after its exciting cauee hay disappeared ously enough mere
rtanding about_or even sitting the knee unsupported will worry a knee
» hich has srthntic and has not vet regained foll muscnlar The
treatment therefore of an "gbservation” k To rather longer and
™Ore protective than in the hip, and follo

tion, the knee is peculiarly liabls to recur
ring heemorrhage i haemoph: mull wubsequent gradual development of
a chronio arthntis. D

The symmetneal arthritis of congenrtal syphilis ((atton s join
ts) in also

o be remembered in that the knees are far commo; aﬁ'c{':tcd t%\au an
omrjo_mt_Furthc:mm the two sides are by no means always simulta
neously affected w0 That Tl dligniatlo symmetry miY AGE appear

Prraonal eommunication.
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TREATMENT
—
General

An the patlents suffer from tubereuloais of wluch the knee s only_ongond
the less dangerous lesion they all need_general tmnt.mcnt_lry_pln)ﬂ&ﬂhn_g
and metabohic stimulation heliotherapy a well-chosen and varied diet and
cheerful environment

In sdulta this general treatment v pre-
paratonn to operation but it 13 wiw to
explain to the patient that the operation will
ot lewcn the need for continued genernl
treatment and prolonged after-care Tndeed
it inverv doubtful whether aftercary mrddle
age the inner and un<een glandular discaso
ever heals aoundly  for manv an elderdy
patient ja readmitted with some new tuber
culous metastasis & year or two nfter excrsion
or amputation. Clearly these clderly patients
need epecially favournble home conditions.
Thus often presents a vers difficult problem

Local conservative treatment

The local conservative treatment consists
1n Leeping the joint comfortably and com
pletelv at rest Any heat or disturbance,
notably disthermy or massage,applied to the
jomnt is extremely harmful. The joint should
be completely ymmobilized, o long as It js.
vamm &and indeed for some months after
wards and the best method for ths period 18

a er aplea ineln Ir19 and foot (see
Fig 114) 3

Fra 114 Plastor splea giving
Deformity due to soft tissue changes can I:me Lmehnos;-dmu(th.h::‘-

W
r__’ﬁ__m%r_ﬁgg_dmun be left for the time and corrected
Iajer when excision s performed -

A YOKNX, g some months affer the knee has

ez become cool !
'I‘huny]:_l_rn&ng_g%:_ﬂth s laster can be applred

l?ﬁfmﬂrﬁrﬂéﬂg 113a) Later the gua: laster can be left
_off but the wel applisnce must remain for years 113
tuberculosts of the knep permanent and disabling limitunqn_tz(f_zgmmztli‘;
much more lilely to resalt from setting the knee free too soon than from o~
taining & weight bearing appliance needlesaly long With synovial diseass
this form of immobilization can mnﬂgggl_mydtmmgg to
fixation whereas {00 hief immobflzation or a break In its contlnuity 18




214 THE RNEE
, hable to lead to extension and reac tiyation of the diseass, and_thus 1o de-
eruction of the'articalar carfilagy and the loes of all hops of Iree
children anen f movement 15 the result, not of Imimo mmobilization but
ofii:ense A study of several perzes of radiographs of synovial tubercwlous
Who authors that tho artionlar ends of the femur and

t

1

{ i
" -
i

Fio 115« Weizht-bearing caliper and Fio 1135 Welght-bearmg caliper
guarding plaster

tibia develop almest normally d the wﬂmmnhﬂmmu%}_mﬂ
Ton from weight bearing Movement returns of itself gradually and pro-

\cvﬂtheknmuonlysetﬁnaﬁertbedﬁmhmd healed.
The grafifying re belig o EEE{ E).: conscrrative treatment
with svnq tuberculudl of the knee are due to the e
e e T teroed ooEatage yich protess-{he svaosial
e brane from moTereant A b aetieulay SFLIRES TR ¥EIgEY BevTing

frction
A caliper can only bo us u@@fcm-#%mmﬂ
that the caliper 18 and_continnally remaips, truly weig ng for tz
condyles of femur and tibla are porotic and soft and will quizhly Hatten
A
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allow cd to bear weight (Fig 116) with the result that thoe moscment of the
{oint 18 groely restricted when free movement woukl otherwise bo expected

Where the porosls is

extremo the Thomas walking aplint (Fig 181) laof valie

for & while as 1t cnsures that no welght will bo taken on the affected jont at

amy time
The mont ratisfactory applianco ls
he walking splint designed by
omas It must bo e good fit and
comfortablo the part of the ring
wlych 1 in contact with the tuber
mm and therefore takes the
xeigh ust bo well padded and
=0 a8 to bo no higher than
ho point at which tho in<dde bar
jolns the ring If this is not the case
the patient will wallk with an un
ganly intoeing gait
Tn children, & koee which has been
the subject of synowvial tuberculoals
should be eE T & weight bearing
caliper for » long time, pro ¥ at
t two vears after all mgne and
aymptoms of adlitt as wurmth
swelling, ard fenderness harve dis-
e L
limb can at ni n

DULTS
Gperative Treatment

(a) Middle-aged

—_—r

The primary splintage is

to foot plasier as in children win
dowed in front of the knee Excslon
18 carried out when the knee {8 eool

Fia 118. Fla€ produced on ono femoral con

dyle sa the renult of weight bearing in o badly

fitting caliper whilo the bone waa still soft.

This sarsfortune resited In Tred moy ement

wiwro & full range woukd otbersho have been
powible.

end lexs sxollen and when the patien Is on the up-gmde For the beaning
=

of qther lostons on the indications for excimon sce p 181

Occangnally however one finds that neither patient nor hneo showa any
sign of improvement This may be an indication for exdislon or smputation,
If the toxaemin from the kuee is the main cauws of pormstent and inoreasing
1iiness "or T mMAY down o] nce of the
body to tul In pome cases it may be extremely cult to judge
»n what proportion the local and the gencral distaso #hiare the responmbllity

for the failu
far-tha falluro yn recureryand UHerefors WITGRr radical GpersTrOT I indl
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Extrao-articnlar focl

Row and then it may be posaible to eradica s foens closs to
(/tbefknee whio] not Infec at 1 Xt tful policy to attempt
the eradication ough apparently extra-arficular, bas

of a focus whioh, th

to 1l Caw PP Extraartienls ¢ berculous
focus which was soccemdully oxcred and reslted
i fult mobility

, already set up rritation of the jount It ia the authors opinion that the signs

of arthntis assaciated with an extre-arhicular bono focus indicate the infec
tion of the joint far more oftcn than its non infcctive (see p. 13)
This 1f 1t be trne means thEt &R {5 HGThing to be gained by making an
attempt to eradicate such a focus by an oxtra-articular approach and per
haps some risk for if & tuberculous sinus forms and is allowed to become
infected pyogenre infection of the joint may supervene In a young child
then it is best when an apparently extra-articular focus is as<orated with
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1l local conservative
s and symptoms of arthntis to walt awhile with {u 01
:;‘(‘ﬂh’:::\tqﬁhcp:\ if it Decomen clear that tho focus Is pot in_communieation
ith tis joint and if intetference jujndicated it ean bo curgtted by an extm

——

{

F o 116, Cars D (0 Largs extra arthcular foens with simm Pro ed tuberculost. Joint never
In ohed. 7 earn later the boy bad $0* of flexion.

articular route Perhaps either immobilization or protection from_welght-
bearing may be advisable for a time the former xill be indicated by mgns of
wyfovial Imitation and the latter by X ray evidence Finally tho patlent can
be set free and put through Thomas s tests

But ina patient o er 14 years of age there ia g_o\l_nﬁ-e/djgﬂj} an opcration.
can be performed If there {5 na communication well and good but if such &
communicatlonis found or if the tuberculous infection of the jount is proved(
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by the subsequent progress it can bo fused befors the rik of secondary
infection arises

Figs 117 (P.P ) and 118 (D G ) illustrate two onses of extra-articular focw
In P.P the foous was erased by an extra-articular route In DG an abscess
formed 1t was sapirated and a sinus developed which remained uninfected
and healed. PP has beon walking with full free movement smnce June 1036
and his knee may be regarded as complotely cured. The other boy left off hus
caliper 1n 1040 and now hes a full renge of movement

Exclsion erasion, arthrodesis
There are only two safe end results for 8 tuberculons knee—free movement

or bony enkylosie
bound hesling with free movement is not obtamable in adults and in

childron only to be sought when the disessc 8 to

Tn ts ankyloms is tho aim, this necessitates aperstive arthro-
deais for natural sound ankylosls does ot ocour and anything short of it is
Tmreliable

In view,of these axioms fusion is indicated m all casea of proved fuber

oplfsis of the knec-jomt exdept oat hic fool com

upttdting with tHe jomt and i oases 1n which it 18 contra indicated by age
Jrith tne jomt asca ontra jndlcater

The modern opetation whether it 1a called excison, ersslon fuson, or
arthrodesis 1 dexigned

@ Tc:ﬂgﬂgn)ﬁ_%ﬂ,m which are aocessible, without either
interfering with growth or lesscning the prospest of bony ankviosis
(6) To promote bony ankyloas
The dengers of tho operation are listed Jater Tn the main thev aro due to

operating on cases unduly early unduly young, or with infected mpuses,
Thero is also the danger of forgetting ¢ ha root beeause the flower has beop cut!

Indications forragl-ral%l After confirmation of diagnons by climeal
progress s senes of radiographs or laboratory tests including 1n some cases
the finding of tubercle bacilli or typicel histology in a regional gland or in

pensynovial granulomatous tissne
"It has already been explained that arthrotom when
the kneo 18 ready for excislon it can then be thoe first step X or

if microscopio evidence is needed can precede excidon by & week or two
Le a tume too bref for the establishment end possible secondary infection

of & tuberculous mnns
2 Exciafon 1s the standard pragtice for patients aged 16 fo 50
3 Stage in treatment when excision 19 ge;rfurm
(a) In adolescents and adults Only after the gerenal iliness and local

activity hiave been obecled by general tren mobilzation
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¢b) In children with mdiographio omsequa foci Oply when the conservative

treatment is complete.and the paticnt 1y okl enough-—10, heo10, 12 14, 10—
opnions differ

(¢) In chudren without mdiographie oseous foci Only afterradtogomphs_
have revealed damago to the articnlar surfaces and the patient rs ol
enough

Technical polnts (1D Towrmguet_and
towelling A tourniquet is valuablo for tho
carlier stages of the operation but it should
be removed for haemostasis Leforo any
sutures grafts pegs or nails are applred
The tourniquet makes the operntion casier
for the surgeon and the patient loscs loea
Dlood and is less exposed to toxaemia and
perhaps bacillemin The towelling shouid
be well folded and chipped round the limb
above and below the kuee so that the leg is

stockinged and the thigh tronscred
otherwine gapa appear when the koes is
fullv flexed durmg the operation

2 Dirinion of ligaments After removal
of the muprapatellar pouch the complete
division of the medial, lateral, and crucial
ligaments facilitates the postenor syno-
vectomy the posterior capsule Is cleaned
and left intact —

In adulta the {nfeoted soft tiwuen should
be complete[z removed both becauss they
aro tuberculous and thereforn capable of,
m;;ﬁmw
Ing fosion, and because the disease of the
sof} tisncs may pormat even after succemnful
arthrodesis, Remember Robert Jones s
dictum In adults treat tuberculous timue Fia 119 Sbowlngend revaltof exelsion.
as if it were malignant dmease | But n Prosition of cholco for avvrage aw
children the operation heving been postponed to ngolescenco
comes at th°M.@m&m.tm£$t t0.11 the d;u (,fgf;fx]i]ﬂ
inflammation have long ugo disppearsd and thers 18 It 1o polnt in
syDovectomy Any thickeped o 18 Te, m
“of the artlonlar surfaces ls haved off, and if any osscous focl arg present the
are tharoughly. scraped ant wath a sharp apoon_But thare is no Reed to loral
the bone down to the bottom of these oxcavations, and indeed to do mo
tl;:)m!;ghlv wastefn] and wrong The surfaces are prepared with the ganunlu
alm of removing tb&’.‘m’ﬁ-&"w_ﬂ: 1n arder to maintain length
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and of bringing into contact large mutually adapted sreas of vasoular bone
1n order to promote rapid and strong umon

In the authors_yjew the knee should never be stra. they beleve that an
%ggl'a/of about _f_é’S 18 a fair average for an adal e angl n to sult
he sox and mptionﬁmon hw“ﬁ%
motor bus train, charch, and theatre and with the flexion balanced bya

rawed heel, the patient can almost as well as with g straight leg

Removal of tourniguet. The tourniquot should be removed as soon as
the bone surfaces have beon prepared and in any case should not be hept on
more than thirty minutes, All blesding poimts arc then tied or flxed

Interns! fixation Most surgeons wha cut the bone-ends square use some
form of wternal fixation Favourite methods are decussating bone pegy or
long nails which project from the plaster and arc removed as soon as the
plaster 1s sot or several weeks lator Some use the rawed patells this is not
recominendod becsuse if one removes very Iittle bone it must be used as a
free graft and indeed a demro to use it tempts one to remove too much and
set the knes too straight Hinged osteoperiosteal flaps from femur tibis or
both are mentioned by some writers

But by the ball-and-socket methed appositian is easfly mamtained and
slight acaidentsl eltoration of the angle of flexion does not interfers with the
ares of bony contzof o that there ia little neod for nternal fixation or
grafting

Dranage for twenty four hours is adtsable

Compresslon arthrodesis

hoy has recently desctibed & method of arthrodesis with compression of
the out bony surfaces This has been elaborated by Charnely, After the arti
oular surfuces havo been dennded and synovectomy 1if necosaary done &
Steinmann pin is passed horizontally through the lower end of the femur and
angther through the upper end of the tibia. These ar then clampod together
by adjustable turnbuakles to pbtain firm apposition The wound isthen closed

The advantagea of this mothod are firstiymumnion is moro r:%id secondly
tively aad __l_dy’thdm o e e

only a Thomas a spling is required 0] :
)mmarknblo abeenoe of tive & compreemon 1 retaued for
from threo to five weekn when the pins are ::gg)ni.md a guarding plaster
applied until union 1s complete Figs 120 a 14

Method of ﬁiimuﬁmﬁﬂgu A plaster spiea including pelraand foot 18
somotimes used though a fer surgeons atill prefer the Thomas s bed lE\m&

ferro-plaster
with gutter adaptation splints. Flying buttresses of plaster or
enable oné fo cut in outhne at ance a large window removablo (and replace-

}/

able) for dresung the wound and removing the draina. {_wm

Length of immobilization. It is wise to leays the patient in the spi
for ten or twelve weehs then unee a guarding plaster, with » caliper flexed
to fit (Fig 121) until radiographs show sound nnion



T, 1%0a.

Fra 1%0$

@« Techmque of compre~ion srthrodeds (Charmley}. m&vhmmnﬁmm
drewn together by
L;\ﬂﬂ‘hmmhvlrnﬂu;imlmmrvd.
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Great care must be taken to avoid mposng any angular strafn upon the
union until it 18 xolid Some axual compression 19 howerer bensficial, and the
oaliper need not be weight beanng

Poasible sources of fallure Fusion_is by no means_automatie but

sound chnleal fudgement followed by skilful operation and mm@t
age will ensure & very high percentage of success

s ST UUEIURIN, W |
b
Fio 121 Geandmg plaster w th ealiper flexad to fie

Failure mav be dus to
1 Operating while the discase is active, the patient ill and the local

resrstance so poor that local tuberqulons recrudescence takes placy

2 Active tuberculosls elsawhere, maling the patient too Ill to produce

” e a ch cavo
union denpite tha absence of Jocal tuberoulous recrn {Opo su
has occurred at the Wingflel Morrs Hospita) the pat)}ent uitimately sue-
cwmbing to phthiss & vear or more after the operstron

3 Pyogero infection [mm%&ch_mgzg_g pre-existing lnfectoid dn;;
Thus i 8 major dissster but the anger of sepais has been immensels redu 10
by modern methods of chemotherapy it 1s themrforad,n;) longer necessary

rd an infected sinus as a contra indication of excision

mf: Ineffective immobilization allowing displacement during the period be-




THF} KNEE 13

twcen the end of the operation and tho completion of tha plaster, or mobility
:nﬂ Operation dono unwiscly on a very young patient Ia plmost suro to fall
{a) from Jack of bony union beesuse tho oesific nuclel In the epiphiynes_ aro
relatively small (b) beenuse secondary deformity dovelops from tho unusual
gtrainy thrown on the young, weak bone laid down on_the metaphyscal sido
of the growth disc or (¢} from the classip error of tho past—namely inter
ferenco with growth from a too-radienl operation resulting in damage to ong
orbothdises The authors had a girl of 20 under their eare she was operated
on eleowhere whilo o young child the growth disca were damaged and her
leg is 7 inches short.

Contra indications to excislon

Childhgod

Termstent illnean with fever and toxacmlia

Actrve phthing,

Extenmive jnvolvement of the femom] ahaft

Active septiq infection of sfnuses despite preparntory drunsge or free
exposure scraping and packing This fifth contra indication may be
climinated by preliminary radical excision and seucerizration of the
infected stnuses.

o te =

Tho dranage should bs thorough and ono or other modification of Winnett
Orr & technique shoald be ldoptga in proference to the use of tubes If skilful
and radical meesures fail to lead to the hesling of the mnuscs due probably
to {naccesible pocletr amputaton is in the authors opwnion inflnitely
preferable to exciston because more conelusive and far less dangerous in such
circumstancea,

RESULTS

One of the authors asked his correspondents for their experiences as to the
pereentage of bony ankyloms after excimon Henderson of the Mavo Clinlo
reported 104 exclmons with bomy ankylosls in 171 cases (88 per cent ) Putti
recorded 104 cases with 08 6 per cent of bony ankvlosls 26 other corre-
spondents have returned figures (mostly estimated) and theso averaged 87
per cent In a senes of Wingfleld cases done by hus colleagues and him
sclf compriing 26 cases with sufficient interval since operation to furnmh
end results with 88 per cent of sound bony fumon There were 3 faflures
one was a middle-aged woman ill with a superadded pvogenio infection the
second was a middle-aged men with phthims who dled from that condition
between one and two years afterwards tho thrrd an adolescent whose jomnt,
bad been very extensively destroyed has s sound flbrous but not bony
ankvlosls he has been hard at work for more than three years and thero 18
no clinical or radiographic mgn of tuberculoms In the remaining 23 cases
sound bony ankyloss resulted Of the 3 failures 1 is & relative success and
in the other 2 eases the anthor now kmows that excidon was contra indieated
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The authors do not know of any oass iy which exelsion hay led to tabsreu
lous diseemination Doubtless that danger is mi d by the preliminary
conservative treatment and the use of a tourniquet at operation

Excison of the knee came out of the mnquiry with an excellont reputation.
It should, of courss, be reserved for ceses in which we know from the type
of the disease or from the age of the patient or after failure of a prolonged
tnal of conmervative measares that it 1s futfle to hope for movement with
sound safe healing Bat althongh & soundly ankylosed knee compares poorly
with a normal joint it s, ceferis panbus much better than an above kuee
amputation.

Amputation

To the question “What do you conmder the indleations in the age
groupa 0-14 1550 and 50 upwards for amputation? Elmale s ansuer was
representative  Amputation under I4 only when the case does very badly
with conservative treatment Young adults only when doing badly under
conservative treatment and if the bone disease 1s too extensive for oxcision.
Older people 1n any case are unsuitable for excision

One m&3 2ay that amputation tx sndicaled only tchem ether the pahent o7
the imb has cthericree hittle prospect of recovery This means that amputation
18 indicated rarely It shonld be reserved for the patient who is very old or
very ill, or for the knee which 1s very extenslvely disoased or heavily infected
with pyogenlo orgamams (see Tably 22)

TasLe 21
Knee Operations

47 cases
Symovectomy + ercirion—*6 cases,
Averzge age 21 years,
symptomn porkod 2 yours (coe oaso 33 years).
Rexults 21 cowee—firm fudon fn sthfactary posdtlon.

1{rthropey followed by synotecteuty + arelnen—10 camcs.
A erage ago .| yeuns.
symptom period 3 yesrs.
Reeults 7 cases—firm fumon m setridactory pomtion.
2

——umknow.
1 case —incoaplete
Symet ectomy alone-—1 cam
R axit good mobule roint
Amputetion—D cares
A erapo ge 44 vears (cxelohing the 3 year obd chBd).
oymptom persod 12 yesra
Reeults 8 adubt cases 7 caver sut wLactory
1 ;

cave—pam, p Limb type tatmg &
1 ewmo eged 2 yrarn: stralactony (ampatation dooe for s ore secondary mfectoo).
Anierior wedgs amteotomy—1 eune for excess flexon.
Result firm faron 1n satufactory poston.
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TApLE 22

Amputations for Tubercwlosis of the hmee Wingfield Morns
Orthopaedie Hospilal

Reason Reeult
Very extensive pyogenie infeetion of
fixed fexed knee

quently developed lesionn o #pine
and rib; #t01 nnder treatment.,
Good

- Acthrs phihisds,

3 Agtnfjrwo(dhw.ﬂub1 Qood, exrept for patn of phantom
yrars. limb type

4 Good,

B Extensire pyogenie infection ool

LN Active extending scoodanly infeeted | Good,
dioeso and geoeral linew threatening
u

7 Actbrs phthists, Good.

s Chronte phithiea. Good

[ Long history Berere extenatvs pyogenle | Good,
tnfection.

8ir Robert Jones hax taught us that in & patient past middle age tubercu
losis must be dealt with almost as redically es malignant disenss In decding
between exasion and amputation one takes Into account the relative senllity
of the patient and the extent and activity of the dimase Thero are very fow
patients whom Osler would have found too old at 40 for excison, and some
perbaps who are too young at 60 for amputation. Frelberg conveyed a usefal
hint when he said We feel that amputations are probably not done often
enough m patients bevond muddle age But the suthoms wonld not be fair

to their correspondenta if they did not express therr abharrence of avoidable
amputation,

Sinus formation

There is » vast difference between » tuberenlous sinus and & snus seeond
arily infected. A tuberculons mnos will as e rule close quokly if the general
and local treatment Is good So long aa 1t remains it 18 & danger beoause it
oxposes the knes to the risk of pyogenlc infection and this catastrophe can
be avoded only by very carsfal antiseptio dressinga (ses P 48) A tyberen
lous nus shoyld pever bo probed! e

Arthroplasty

To & further question Has arthroplasty sny place in the after treatment
of tuberculosts of the Jmeo? 32 of the 44 angmers wers decided negatives
Fairbank underlined his No four times and Calvé aeld Criminal | Very
convincing too is & plun “\o from Putti Probably the greatest exponent
of arthroplasty of the knee

There remained 12 who gave a qualified asent to the idea that an arthro-

plasty might powibly be warranted under exceptional circumstances—for
BT ag
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example as Willls Campbell pointed ont when first one knee has had to be
fosed and later the other has suffered 1n the same way Their argument was
that the particular circumstances of the case might posslbly warmant an
arthroplasty of the first knee provided the time Interval and radsogmphis
appearances justified 1t On the other hand VVillis Campbell! himself 1n report
ing & seriea of 57 oases of arthroplasty for ankyloss gives an analyms of the
ongm of the ankvlosis and not ono wes tuberonlons. A joint destroyed by
very alow aud wasting dissase offera poor material for arthroplasty A scun
ankyloas of the knee 1n good position i very much better than a poor arthre
plasty and for a working man or woman incomparsbly better

The fibrous ankyloais following conservative treatment 1s seldom permar
ently safe from recrudescence and time alone does not bnng mafety A:
example of this is furnished by a case of the anthors in which tuberonlou
rocrudescence ocourred moderately from time to time and finally severely
fifty two years after the original attack. Taking everything into conmdera
tion it 1a fair to say that in fibrous ankylosis following tuberoulosis arthro
plasty 18 unsafe and afier bony fumon defimitaly undemrable Cleardy then
there 13 no justificetion for arthroplasty mn tuberculoms of the kneo

SUMMARY
Pathology
Tuberouloas of the knoe 18 a dusl dissase—en outspoken leaion in the knes
ansing from another deep unseen, and much more dangerous Jesion
Cases can be classified into three groups by the topography of infeotlon
and sgam into thres groups by the age of the patient and each group call
for & different line of treatment.

Three growps distingnishable by radiographs

(8) Extra-aricular  With asseows foes which appear io be exira-articular
The question of mdice? elinchmation of & fool by en exteawrtionln
route 1s discussed and Calvéd s warming considered.

() Osseons Tath bome foor commumicating wath the joint Reasons
given for the decison thet the joint should be fused and the arthro-
desis performed at & time chosen in view of the age ool and pgeneral
conditions.

(¢) Symormal Wrthout foc1 that cxn be seem 18 radiographs In such cases
1n young children there 18 good hope of recovery with full movement
after very long continued immobilizatfon (seo Tables 18 and 20}

Three groups distinguishable by the age of the patient B
(a) Young chudren 0-10 for whom prolonged immobilization fs ind"-~*~
but nesther diagnostic operation nor fuston.

Willls Campbell, Surprry Gynecelogy and Obat, 1923 Jaly 89
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(b) The adolescentaand adwlts 16-10 for whom immobillzation I prepere
tory to confirmation of diagnosis by arthrotomy followed by fision
(rarelv for particular reason by amputation)

(¢} The elderly from 50 cuwards for many of whom rmputation Is com
monly wiser than fuston :

e
Dlagnosis
Pronisional diagnosis coupled with immediato treatment 1a the fieat step
after which for & tume treatment and diagnoals run concurrently In young
children indeed & elimical diagnosne carcfully tested and reviowed is sufll

clent

Reasons ace given for the conclusion that diagnostic arthrolomy is contra
indicated until the patient reaches an age when a postive diagnosls of
tuberculosis will bo quickly followed by fusmon The difficulties and risks of
arthrotomy are discusmed and a definition of its indications Is suggested

Treatment

General A combination of phymcal rest and metabolio stimulation serves
to restore the vitality of the patient and to raise it to & high level T level
should be mainteined through the months or years of lymphatic diseaso and
tuberculous bacillesmla, And the care must not be lessened or its period
shortened because the knee has been fused.

Local There are only two safe end results in tuberoulosds of tho knee free
movement and bony anky losls

The aim of locsl treatment then is the restoration of full movement and,
failing that bony ankylosla Immobilization m tho peradoxical method of
restoring movement

Operative fuslon 15 discumeed its rationale its indications, {ts technical
points ita contra indications and its faflures. Figures are quoted On the
whole it is highly succesaful but should be avoided in those too young too
old too ill, or obstinately septic.

Ampatation has a restricted field as a life-saving measure for thoss dis
qualified for fumon by fllneas age or sepsis. Cutside this field it {s unani
mously condernned.

Arthroplesty has no place in the treatment of tuberculoms of tho knee ot
its results for it 1 almost always either unsafe or impracticable



CHAPTER
SACRO ILIAC JOINT

ToprrcULOsts of the sacro-iliac joint may be an olated lemon affecting one,
or rarely both sacro-thac joints or it may ocour as ons amang several tuber
oulous lemons in the same patwnt

In 140 cases recently investigated by Seddon ! the dissase was apparentl;
@“ﬂgﬁdﬁlhﬁ_ww?t_%mt aocompanied hy othe:
tuberculous lemons jn_the remainitig 50 per cent In the results published by
Beddon and Strango * they divided their casos into thres groups closed
1solated lemon, isolated lemon with sinuses and assoefated tuberculous lemony

Thoev found that over mx yoars In clomed 1molated lemons, the mortality
rate waw only 9 7 per cont where there were sinuses the mortality rate wa:
24 5 per cent and whero an arsociated tuberculons Jesion was present the
mortality was 55 2 per cont In determining the prognoais thess fignres speal
for themmelves

The disease ocours most commonly in ypung adult patients. Of 33 Oxford
cases there weare noune 1n the first decads 9 in the second decade lgl’nglgq
thrrd, 0 in the fourth 11n the fifth and 3 in the sixth

The lesion is usually mtuated in the subchondral hona of the Jower half

of the sa. chondroais_The upper part of the articulstion 1s seldom
affectod initially and even in the Iater stages the disease rarsly apreads to
thls regton

Aw in the case of many other joints the cartilage in updermined and lifted
by the formation of tuberculous granulation tiryup and thus doprived of it
blood-supply is sloughed off into the jolnt_The neighbouring jlum, and to s
[exs degren the gacrum, are lisble to infiltratign and necroms, pot infrequently
with the formation af ssquestra of fair size (Figs. 122 g and b) later perbaps
progressive bone destruotion often results fn the formation of an abacesn apd
the pus may treck forward under the iliopscas and point_In the groin or
packward forming » fluctuating swelling helynd the joint Finally 1; thers
14 ™0 arroat of the diseass the joint becomes completely disorganized and
the abacesses break down forming mouses whioch 1f secondarily infected,
constitute a most intractable form of chrono suppuration and areJikely to
require most radical drainage.

DIAGNOSIS
The onset and early progress of the diseass is often fnmdious and practically
svmptomless so that patients may present themselges for examination with
sbscess formation aiready present

Peronal unient.
’ wdnn.:n?u-mmmnm Tubereulosls  Diritish Jewrnal of Burgery 38, p 183,
1940



Fic 1%2a V.8 Managed 4 Tub dvense of left {lime Joint with seg;
Absces Wit buttock —sapirtion fmpracticable Tus thick and flbeinous, Operstion
1x.37—exeision of sequentra.
X ray \IL3T shows appesrance before operation.

————— —_—
Fra. 1225, Beme caso 3 montha after operation,
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(DPain, localzed to the affected jolnt is neually present though often not
of great seventy and thers may be tenderness on palpation of the jount
behind But and the pomt is very noteworthy hernigs test, and_h
extension, compresaion or rotational strams applied to the joint sre often
Anprovocative of pawn at any stags 1T an ghscess 1y present which has passed
beyond the confines of the joint fluctuation sill be detected in the fliac fosa
or behind the joint

Fr 1 MJ mmbmnmtmhmwdmmﬂh
Jott, Bhowing removal of whok postevior superior spine region of Nfum and the bark
of the secro-iliac jalnt, Resalt—sound boalmg

Rediographs of this joint should alwsya be stereoscoplc They show lnf
the early atages blurring of the outlines of the jont and decslcification of
the adjacent bone. In more sdvanced cases there is radiographio aride::cﬁ
of destruct:on of bone and sometimes sequestra may be scen (Figs 1224
124+ a and b) The lower part of the joint is more often attacked than the
upper and the {lium more often than the sacrum

Provisional dlaguosis -
tve of tu
Axin the hiip, patlents with carls symptom and signs suggest
culosla should be admitted, under a provisions! diagnoms more cﬂr't?ﬂtg
w0 if they &re il In dl of this joint the retoration Dﬂbc.a,“l!LD‘_T
patient is & matter of grester urgency than the local treatment of 'EELTDOJT
for two_reasons fint because the prognosts )y geod if no_other



Fio 1245 Bame case 1 year after double Verrall grafiing.
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complication exists or arises, secondly because the movement of this
is alwavs pegligible, . thi joint
Differential dlagnosts

db Acute arthritis The sacro-lao jolnt may bo the seat of acute fnflam
mation due, in most cases to & blood-stream infection by the Stapkylococevs
axrexs The disease 18 characterrzed by sudden onset, pevere pain and tender
ness of the affeoted jomt and constitutional disturbance with high_fever
Suppuriion may fallow or the inflammation may subside without pus
tion. Radiogrephy shows no change jn the early stages Later thers may be
some evidenco of Jocal destructidn or reaction 1n one or other nelghbouring
bone and if the whole joint becomes infected, destruction of the joint sur-
faces, leading to ankylows but Jong before this abecesses will have formed
and required ineison and a bacterfologist s diagnosis will have been made

2 Sobacute and chronic arthritis (including rheumatold arthritis)

This condition mey closely resemble tuberonlosi [ -
ally but is more frequently bilateral The nsual complaint is of pain jpealized
to one or botl yints, Thus is of & constant gching character often

mare severe than in cases of tuberculoals and more easily elicited or exacer.
bated by the usual test strains applied to the joint The diagnoss can some-
times be made by X_rays, which may show some loas of the 1 clear joint

outlmes not necessarily confined fo the lower part of the joint, ard perhaps
n_on the saeral or fling sidg The condition may be

a layer of hyperealaficatio,
mon-articular or part of & paly articular rhenmatoid arthritis and like other

jomnts the condrtion may be toxaemic or due to s low grade infestion which
never goes an to suppuration.

3 Qsteoarthritis This is seldom confined to qpe sacro-ibac joint being
moare often part of radiologically obvious lumbar and lumho-sacral hyper
trophuc arthritis The X ray signs age wncidence and clinfeal picture dis
tingnish them from tuberculoms

4 Spondylitls Ankylosa. The sacro-fliac joints scem to be constantly
and eerly affected in this cunous and duabling drease The sacro-flise
diseao f+ puch more Inwdious and less painful than the spimal manfesta
tions and the eacro-tliac signs and symptoms zre overshadowed by the
ankviomng spondylits which mav affect the whols spinal column and major
joints especially the hips Radiographic changes in the sacrp Hliac Jolnts
appesr early and are alwnys hilateral (Fig 81) Thev take the form of &
motthng of the bones constituting the jomt a repid melting awav of the,
cartilige o that before long the whole joint ine has disappeared. The wide-
spread natare of spondy Litis ankvlow and jts characterstic tendency 10
cwuse progresuve and ngid ankyloss of the affected joints roon become
apparent end there should be no difficulty In differentiating it from racro-
fliae tuberculons.
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§ New growths Barcoma or deposits of rocontiary carcinoms may affect
the Iateral mass of the iliam In closo relation to the sacro-fiiac foint amd give
nise to symptoms and signs not easily distinguishablo from tuborculoms of the
jomt A soft tumour may simulate an abacess with falso fluctuation but mo
soft n tumour will usually give palpablo pulsation and the dingnosis is made
clear by the characteristic radiographic appearances (Fig 120)

Fio 123 RF Man aged 43 Extenstos destruction of keft seero-fllas joint by round
eslled tumonr

6 Sacro ilac straln or subluxation This common condition may
resemble early sacro-fliac tubercalosds There 1s usually howsver & hustory
of injury or strain the pain is at times much more severe and more varizble
sud comes on w attacks with relative freedom batween them and radio-
graphy ahows a normal joint It is aggravated by any sort of strain and the
pamn is of & typo different from the deep-senated quietly permatent achmg of
tuberculoals The great polnt of distinctlon however s the sharp pain elicited
by stralning the sacro-illac jaint. It 18 imposaible to give a more specfia
waccount of the group of conditions traumatic anatomical sometimes com
pliented bv toxaemis which are meluded in the term sacro iliae strain

Operative dingnosla

The authors have no hesitation in recommending arthrotomy whenever real
doubt remaing after treatment under providonal diagnoals By this tmme the
disgnowis will rest between subacute (? rhenmatoid ) arthritis and tubercls
with perhaps tumour

xuR

nh
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The lower end of the jolnt Is exposed by a rather mmiature postorior Smith
Petersen indsion In doing this grest care is exercised 1 the introduction of
the end of & long strong blunt dissector into the top of the soiatlo notch, 1t
must be pushed down along the itmm and round mto the notch in closs con
tact with the bone This protects the gluteal arteres. Arthrotomy is com
pleted by removing enough of the posterior part of the fliao contnbution to
the lower end of the joint

TREATMENT

General

As goon as & provisional disgnosis bas been made the patient should be
admitted to an orthopaedic hosprtal without delay Here he 13 brought nnder
the régime already described in detail elsewhere 1n this book. If the diagnosts
is established the standard general treatment which has siready been started,
will be continued But operntive fusjon probably plays a larger part and takes
the stage earlier in thus joint than any other again for two reasons becanse
there is no question abont fusdon being the best pomible end result and
secondly there 1s no adequate ambulatory external spiintage Therofore after
a sufficient period of general treatment and local immobilization on & frams
or plaster bed some form of operative arthrodesms fs carrred out The pre-
paratory treatment usually oocupres at least three months during this time
the patient s general health 1s restored and his vitality ralsed as evidenced
by the improvement n hus appearance and appetite the absence of night
sweats and the stabilzation of temperature records Conservative trest
ment will, of course be continued if there are contra indicatrons to fusion

Local

In order to obtain the necessary complete rest both for the patient and his
local lesion ho 1s placed as soon after admismon as possible on s Jop
frame or on a plaster bed. The former 15 preferable for 1t allows more com
plete exposure of the patient s body to the air wind and aky

If & proas abscess x present it Iy treated by aspimtion, m%-ﬁﬂz_&fkﬂ-
as mav be necessary If the contents will ntot pass throngh a Gauvain ean
nule the abscess mav be opened and thoroughly evacuated by & muschs
splitting inciston just abote Poupart & ligament The wonnd 15 sutured and
the skin painted with the blue dye (p 45). If the wound breaks down and
2 unus forma 1t will heal as long as secondary pyogemo infection is prevented
by careful antiseptio precantioms in the dresung of the wound If the abscess
ia pointing posteriorly 1t is treated on the same lines the patient Deing turned
penodieally by means of the turning caso to allow the necessan aspiration
operation or dressing to be carried ont

\Vhen the prescribed period of general treatment has elapsed operative,
synostosia should be performed in almost lia¢ tuberculost
The presence of a ptoas abacess or umn contrs i

to operation provided that the patients condition is satisfactory in_every
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And it ls Iweible in somo cases to do posterior extm articular
;:-:;trf‘::lst;n oven ﬂt}I:e::luinfcdod antonor sinus A posterior abacess or sinus
on tho other hand docs, in tho authors opinion preclude operation unless
it can be avorled nnd in theso cancs asplration or surgical deninnge must
be continued till no fluctuation can be detected or n minus Is healed

Opinions differ as to tho best method of fusing a tubereulous macro iliac
joint In America both the 8mith Potersen and Campbell types of operation

Fro 1. Wosnan aged 30 Elght montbe after modlGed Verrall graft,

are frequently performed. At Berck-sur Mer advantage is taken of the fact
that the disease most often involves the lower half of the joint and the upper
yartion 1 fused by an intra-articular peg graft or Smith Petersen operation

The authors practice 1s to fuse the joint by the extra-articular method of
Verrall modified by the introduction of a scoond graft on the affected aide
onlv more or less parallel with the first and usually of only half the length
passng subperiosteally between the sacral spines and the ilium just below
the postentor superior fliac apine

The operation is done with the patsent lving prons on the turning case as
mn the cases of spinal fumon The grafts are introduced by means of thres
short inxdons not by turning down a large flap as in the original Verrell
technique A short straight Incision is mads in the mid line over the upper
sacral spines and thess are exposed and stripped laterally 50 as to expose
the posterior surface of the sacrum and ensure by direct vision that the grafts
Dass actoss at the correct lovel {6 under the scral penosteum and through
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the bases of the splnous processes Two curved lateral incislons are made in
the form of brackets ( ) one on each side, 80 as to exposo the fltum at the
level of the posterior superor spine By means of long bladed narrow gouges
or chisels the ium is tenrelled deep to the posterior supertor spine and the
instrument worked across the posterfor surface of thesacrum pasang through
the bases of the sacral spines and into the opposite illum This operntion i
only free from danger if the greatest care Is taken in preserving the back of
the sacrum The layer of bone protecting the sacral canal 1 often extremely
thin and here traction with damage to the sacral nerves 1s onlv too easy
The suthors feel that whenever grafting whether vertioal or in this case
transrerse Is applied to this region, the preparation of the raw bed should
be carried ont &8 much as posmble under direct v1sion

In the epplication of the \errall graft cne should aium at applying the
endosteal surface of the graft to the prepared raw surface of the serum and
under the rased and fragmented szcral spines One must always be on the
look-out for apina bxfida occnlta which 1n the form of posterior aacral defect
leaves the cands equmna exposed to damage At the lower Jevel the instru
ment 18 passed only just beyond the base of the sacral spine which it pene-
trates Two farly stout pointed grafts of the requisite length are then cut
from the left tilia and hemmered home alang the previoualy prepared tracks.

After operation the patient remains immobilized on his frame or plaster
bed for & further period of at least three months Then if the radiographs
show satufactory fusion of the grafts he is taken off his frame sllowed &
short period of freedom 1n bed with massage snd exercises of the muscles of
his hmbs and back, fitted with a strong sacro-flac belt of the Mennell® type
and gradually allowed up After discharge from hospitsl the patient fs kept
under regular observation at a clinfo with perfodical X\ ray checking The
belt may usually be discarded at the erd ofa yearof two if radiography shows
satisfactory fuson and arrest of the disease

In cases where secondary infection of sinuses has occurred resulting in &
heotic type of temperaturs chromo profuse suppuration and loss of weight
and deterioration 1 the patient s genersl health a very radical dralnage
operation offers the only chancs of proventing amylard disease with its inevit
able ending

The joint is approsched by a posterior incimon dlrectly over it and a lerge
wedge of llac bone removed sufficient to allow free access to the joint eavity
All pus mequestrs caseous matter and necrotlo bono and cartilage debris
are removed and the walls of the cavity curetted till healthy vascular bono
isreached Here asin the hip (pp 108-18) the recemes of tho joint should
be thoroughly saucenzed The cavity is then packed with linen Impregnated
with soft pareffin which is left in place for the first three or four weeks then
changed at infrequent intervals.

Mennell, Jamen, M D Belah J and A. Churchlll, Gloncester Place, Portman Bqoare
193]
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TapLb 23

\on-operatiee Frd resnlts
(Length of time since trestment not known )

Reewtts 110 n_~o—[ 130 | 31-10 | 41-38 [20+ Total

—_—

Well and working 1 1 2 4= 40 per eemt
Untraced 1 1= 10
Tncomplete -
Unatistactory H 2 20
Died i 1 3- 0 .

| - 1n s 2 ) 10 = 100 pev eent.

Table 23 showa the rewilts of conservative trratment alooe of 10 eases of tubcreuloshs of the
wacto-flimo jount The nmmber of cxwes in ench decado s abo fnudieated

TARLE 24
Operative Erd reaulls
Rerults
No of Unsatls-
Types of treatment case | el | Died | Untraced | Incomplets| foctory
Double Verrall graft un!y 20 L] 4 10
Brlth Petersen graft onl 1 1
Deubh"nnl]+l.r\-A.‘+&n]Lh
Petersen 1 1
Benith Petersen + peg grafy 2 2
Bemth-Petersen 4+ Double  Vermil
gt i 1 1
Table 24 shows the varios types of operation ueed in 23 eases of tubercnloss of the sacro-
ilieo joint end the resutts obtained
‘;mwr ures are quently employed and then only n doubtfn) cases

prarposss.
LAA = ntra-articular arthrodesis,

TaBLE 25
Operative End results

Table 25 shows the resalts
of necrodlias foints, of coneervative -operative treatment of 25 cases of tubsroulosis



CHAPTER \I
ANKLE

ToBEROULOSS of the ankle 15 not uncommon, The olinical ploture s stmilar
to that of the hip or knee and, as in these joints the condition may be
primarily synovial or_ omeous. Radiographs may reveal an gxtra-articnlar
foous 1n the tibia above the epiphysesl or bone ﬁ&icommumm
Joint plate (Figs. 127 @ and b) or 1n the astragalus

DIAGNOSIS
This follows exactly the provess which has been described fn regard to the
hip and the kmee The provimonal disgnoais of observation ankle will again
often ba found useful and there is nothing additional to be sasd in regard
to differential duagnosis

TREATMENT
General

The treatment 1s standard

Local
1 Conservative Prolomged immolnhzfion The opinfon has been ex
prossed that some form of metal sphint e g the Thomas clsw splmt, Is pre-
ferable to plaster—and even that abscess formation is leas likely with thm
form of sphintage The authors much prefer the botter and more continuoga
Jmmobilization afforded by plaster During the onservative treatment of
tuberculous arthmtls of the joint the cantion regardmg heat must bo remem
bered and care taken to avoid the plaster boing exposed to the sun, Lacl of
this precaution may well promote resctivity of diseas for whigh tha plaster
may bo unjustly blamed
£ there 1s sny suggestion of abscess formatipn the plaster yhoukd be xplit
to allow an occasionsl ingpectron and aspiration if necemary a window will
#uffico Tor this If the absoess is localized. The greatest care (p 145) shoukd
always b taken to avoid secondary infootion of a sinus both by esroful pre
paration of the skan with the special paint before, and at each dreesjng after
tts appoarence Aspiration should always be toed but will seldom bo effec-
tive in this region With the full jrecautions previouly deseribed free inauion
is 1ble
mpeﬂods of gplintage in children in observation cascs and for definite,
avnovial and osscous diseass seo the programme described for tho hip snd
the kneo But there s one important differonce in the later stages of treat
ment in that nstural fibroua ankyloms is often stable engngh to dispense with
the need for arthrodears Many children recover with movomeny






U0 ANKLE
2 Operative. Estraarticular fos When an opportunlty of erasion of a

tuberoulous foous ocours 1t shpuld he_carned out by an extra-articular roufe
/QaAaa'awIedomy If the disease appears to be confined to the astragalus,
tragalectomy should be performed Apart from these conditions treatment
will depend upon the of the patfent In chuldren and sdolescents oon

servativn treatment afonie in plaster is s a ruloE fhsfﬂctog In adults jf
the tubercnlosis is nnoompheatod by secon: fection, excision and arthro-
desis in the rule This is best carrled ont at or toward the end of the second
#tago of conservative troatment preferably when recaloifieation has begun
but it can hs done earlier i special reasons so Indicate

In older patients m whom the disease ix serial and progresuve (Fig 128)
amputation is indiotted &t the mte of elovtion.

Technlque

(a) Aatragalectomy A tourniquet 1x used and the joint exposed through
a curved incidon on the outer mde beginning behind the external malleolus
and passing below it and up on to the dorsum of the foot The peroneal
tendons are retracted the external lateral higaments of the ankle divided,
and the joint completely opened in front, laterally and behind The foot is
now strongly inverted so a5 to dislocate the astragalus 90 cutwards, and the
bone freed from its ligamentous connexions with a gouge and knife and
removed. In an early case 1 which diseese is still limited to the astragsius
great care should be taken not to grasp the bone stk strony bone-holding
Joreeps which though they may aid extraction, may also crush the thm ahell
of bone surrounding a tubervnlous focus and set free infeotive material into
the joint Synovisl membrane if infeoted, is disscoted awsy after removal
of the astragalus and any fool In the tibio-fibular mortise curetted The foot
is then displaced backwards so that the tiblo-fibular mortise bestrides the
tarsus in the region of the celcaneo-cubord jomt The mortise must bo widened
alightly by remosal of thin malleolar bone slices if necesary to aocommodate
the tarsus at this polnt (or the tarsus may be narrowed) The final fit should
be firm and the foot plantifiexed about 10 to 15° The tourniquet is removed
haemostams obtained the wound closed and plaster applred from just above
the kneo to the toes This plaster is split immediately along the midlino in
front of the ankle to permit of subsequent spreading if post-operative swolling
interferes with oiroulation in the foot.

Astragaloctomy can be made to give a satlsfactory orthopeedio restlt
especially in young children with a good prospect of freedom from recur
rence Calvé! reports 12 mobile ankle-joints out of 13 cases of early astm

ectom) in young children (2-8 r8)
gul(!7) Excisfon and nrthrodenlsyf\. tourniquet 13 used snd » similar inci
sron made as already described for the operation of astragalectomy The
fibula s divided obliquely with a fine chiscl 2 inches above the level of the
anLle joint and the external malleolar portion turned downwards hinging on

Calvé Juques, permonal communiostion,
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iz ANKLE

the mtact external Iateral bgaments. This opens the ankle-jomnt and the
ospsule is divided well acroes to the innar sdo anteriorly and postentorly
The foot s now foraibly inverted so as to dislocate the astragalns 60 ot
wards This 1s an essential tep In order to obtain complete exposuro of
the anlle-fomt The dissased aynovial membrane s dissected away very
thoroughly and all articular cartilage removed with & gouge (or if necrotre

Fia. 199 Acthrodess of tho enkie using the
fllrula as » graft flred n posstion with scrowe,

!
with a spoon) from the astragalus and the tibo-fibular mortive specia
attontmnpl(:inug paid to the inner aspect of the internal malleotus lndti‘hﬁ
corresponding astragalar surfaco The apposing bony surfaces are dolibara lu{
incised and roughened with a ohlsel or gouge The latoral aspect ofutragnml
and tibia {5 prepared as s graft bed into which the fibuls suitably prepﬂ'—‘m
18 placed and lined securely in posttion with screns sbove and boelow e
jount (sco Fig 120) Before the graft 1s secured the foot should beheldh;‘:o
final pouttion of some 10 to 15 of plantar flexion In order to fix thopmi tdﬂ
of the ankle immediately The tourniquet ts removed haemostasts obtl’;\‘hh
the wound closed and plaster applied from above the kneo to the tocs.

is apht forthwith as described for astragalectomy
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Other methods

In cases which no longer show anv synovial renction and there 13 no
{ndlcation for a complete svnovectomy an anterlor approach aml a graft
from the tiblo across the front of tho joint into the astrogalus is much less
traumatio It Is para articular rather than either intra-articular for tho arti
cular surfaces of tibia and astragalus arc not fully exposed and bared nor
15 1t extra-articular for the joint is opened in front

Alternatively 1n even more favourable cases an extrs articular thick
osteopeniostes] graft can be neerted from the tibia abovo the joint to the
astragalus below 1n order to reinforce stability and fasour the development
of trans-articalar fusion,

Ambulatory treatment

After the active stage and the need for general rest are aver the patient
can be allowed up with the ankle in plaster and the weight taken in a Thomas
walling splint with a patten on the other boot or if an adult on a knee
flexion peg leg

Result of treatment

Thus 18 satisfactory on the whole Younger patients and individuals with
out much involvement of bone when treated early may recover with mobils
Jomts Ankyloss is more usuzl. There is much to be said for faidy early
amputation at the mte of election especully m adult wage-earners with
extensive disease For conservative treatment alone or conservative surgery
must mean at least two years treatment whilst amputation offers an earlier
return home and even to work if conditions are favourable with the addi
tlonal advantage of complete elimination of this discass focus But the
amsoasted lymphatie tuberculosis must not be forgotten (see Chapter I)



CHAPTER \II
TARSUS

TUBERCULOSIS of the tarsus ecours withont much disorimination of age in the
form of an insdious chronlo inflammation with discomfort some swelling
tenderness and warmth.

As & rule the Infection Is fairly widespread but occasionally there are
molated fool particularly in the os calols or astragalun.

DIAGNOSIS

This s asarule fairly straightforward from the clinieal picture and from
the radlographic evidence of decalcification which 1 locally rather wide-
spread with perhaps evidence of erosion.

Differential dlagnosis

This proceeds on standard lmes. The only particuler local abnormelity
whioh could be muataken for tuberculosls is Kohler s dsedfe an ischaemio
asteochondritis of the tarsal scaphord (Flga gz‘.‘mmn is one of the
many {natances of 1schaemio disturbance of a bone nucleus due to embohsm
or thromboss of an end artery Radiographs show the charsctenstic narrow
ing condensation (hypercalcfiontion) and often fragmentation of the ossific
nucleus In any of these the ischasmis may boe due to an mfected emboles
pyogenio or tuberculous (see p 4) Such cases are very rare and distinguished
by olinical and radiographic progress.

TREATMENT

The general treatment is standard and the locel consista fn immobilization
of the whole foot and leg in & comfortabls fitting plaster or splint The penod
of splintage and general line of trestment follow the prneiples whioh have
already been fully described

Whenever there 13 evidence of localized discass of & single bons radical
erasion of the foous or excixion of the bone should be carried out, and if the
astragalus 1 extenwively involved withoat infection of the ankle-jomnt astra-
galectomy ia indicated

The prognosis in tuberculosls of the tarsus or metataraus depends almost
entirely on the age of the patient In children the prognosis 1 very good-
Conser ative treatment almost always lends to healing with a reasonably
normal and painless weight bearing foot In middle age amputation wiil save
years of confinement Amputation s almost invarably indieated in patients
above 40
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Frg 131 EP Central tubsrculony cavitation of the eubotd, wrll sealed off
and the type of kedon which can often bo suceefolly erand.

Fia 132 J\V Ongirally simulated hohler s distase burt the ischarmis
was dus to & tuberculous embolay.



Fro, 133, BS. Kohler p disease,



CHAPTER XIII

METATARSUS AND PHALANGES

Ix the authors expenenco tuberculous discass of the metatarsus and of the
phalanges 1 almost confined to young children and the prognosis s good
The local leson is & relatively munor matter except as evidencs of deop-
seated lymphatio tuberculoss

£

=

Fro 134 Tuberculous dactyLiths of the terminal phalanx of the great toe

<!
{

DIAGNOSIS
I Here agamn the ploture is one of inmdions inflammation with a little dis-
comfort swelling warmth, end tenderness added to this are negative
W assermann and positive Mantoux resoctions
In these small bones sequestration 1 relatively common -
Differential dlagnosis
Here there are two local oddities to be borne in mind
(a) March frecture (see Fig 133) 1 v
(&) Osteochondrosis of a metatarsal head (Fig 130)
TREATMENT
Incivion of an abscess under the stnctest precsutions (sce p 48) with
extision or erasion of diseased or necrosed bone is indleated and protection
of the foot from weight bearing until some months after tho last sign of active
disense
In young children it is seldora that anything more radical than scquestree-
tomy and curettage is required In adulta however radical treatment iy often
preferable to prolonged immobiliation particularly If losa of function of the
infected part 18 inevitable




Fio 136. Owteochondrosis of metatarsal bend.
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CHAFTER XIV
SHOULDER

Trr8 condition 18 relativelv uncommon. For example i a report from the
Shropshire Orthopaedic Hospital out of 2 822 cases of bone and joint tuber
onlosis there were only 27 cases in which the shoulder was affected Thisis less

than I per cent
Morbld anatomy

It 18 well known that the shoulder joint 18 a common sitnation for the
atrophig type of tuberculoms caries srcen, and this n the authors cxpedence
is rther more common in adults than the flond typs with synovial thicken
Ing In the former caso_the lesion is ossequs commonly superficial in inﬁ_[rmtion
and erosion oular surfaces of th than dee
assoous foar In ghildren, on the other hand masmve losfong are more wg
(Figs 137 a and b)

DIAGNOSIS

The clinical charasteristies of & tuberoulous shoukder differ markedly in the
two types In both the history 1s of course of the kind already described
and the patfents complain of loss of fungtion mther.than of pam *

(a) Carles slcc8 Tho appearnnce of the joint m chersctenstic. The arm
is held to the side and there 15 extreme wasting of the musoles round tbo
shoulder particularly the deltold. The patient cannot raise
uide and will seldom move tho acapulo-humeral Joint af all. On emmimtian
there u almost eomplote Limitation of all movement with perhapa a little

warmth and ton

tondoryces
Radiographically there is dig‘l_q%mljg_nﬂg_[_nnd leck of definition in, the
outline of the articular surfaces. Ags inadence commonly the mrddlo-ug
or the oldetly -
(b) Synovial type The characteritio foaturpsaregnelling wamth tender,

ness and pain,
Ihcmtﬂogmphmpxctureuthatofd lc!ﬁmj_m_u‘g:l_t_hiu—t_ﬂr_o_d_og_(ﬂg 130).

Differential diagnosis

As described in regard to the hjp qv perhaps specal nﬂeﬂtw
given to_osteitis flbrosa (fib eoclastomp  anc

also traultatio srthntis Codman 5 S a subacate form of staph}
lococeal onteitis. S?"‘f&"“'sd

Staphylacocenl lnfectlon The authors liave on several occasions scen &
very chronie form of staphylococeal asteltis of the nech of the scapuls with

Codmuan, E. A, Th shouker Rupt nojlhhy‘-ylndui'r-lonln‘dkrlawfl
o wbext the Swbacromsal It rmy Thomas Todd Dowod, Maw, 1
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Fra 138. laloaged 38 One yeur x history Paln partiealarly at night On ex
ination w asted and nmobile shoulkder reound asktoth.

Fro 130 3¢ Woman with 3 yeurn history follow ing pleartey
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general swelling round the shoulder withont much pain, but with complete
hmitation of movement Actually this is more likely to be mutaken for a
sarcoma than for tuberonloss. At the same tims it should be borne in mind
whenever ono 18 presented with an immensely swollen gtrff shoulder

Fro. 142, Ostecarthntie of this severity is tmeommon b the shoukder but B
sometimes aren following Camenn discese.

TREATMENT

General

An thia 1 the firat non weight-bearing jount with which we have had to deal
this perhaps is the most suitable place to discuss the problem of hosprtaluza
tion W o bolieve that all would sgree that children ahould be Lept in hospital
for general trestment and that the shoulder shonld be immobilized in the,
pomtion of choice, but there are those who believe that adults can be st
home if conditions are satisfactary and carrv the forearm In a sling

The authors look upon every patient with s recent tubereulons Jesion &8
senonsky 1l and needing general treatment for at Jeast two yrams This of
courme does not mean that the patient must alwayvs bo retained In hospital
But to begin with he should bo admitted put to bod and Investigated
thoroughlv for signs of tuberculosis elsewhere & series of E.5.R. testa should
be taken and his temperaturs chart studied This also gives time to make
ware of the comfort and effictency of hus local aplintage After this penod his
treatwaent will depend upon hia home onditions and his health and vitallty
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but the anthom beliove that It is onr duty.to do the utmost possible by
moving him to a favourable climate particularly in tho winter and by
meulcating o healthy régime of lifo

"1t i» true that the prolonged splintage of the ahonlder Ia not well tolerated
by ansdult But in uncomplcated canes where the period of external splintage
can be shortened by arthrodesis there scems no adequateroason forabandon.
ing the pnneipls of splintage in the position of choice Howover complica

tions such as pulmonarv disease or exceptional considerntions may indicate
the uso of s sing The pomtion can be corrected later by osteotomy

Loenl ™~ Th et neobenclaffH

The form of splintage found best by the authors is a hody a r
(Fig 143a) The more extermure the hold such a plaster has upon the body
the more comfortable b the splint and the more effective is the immobiliza
tion The splintage is reailly built up upon the pelvis and the weight of the
arm is transmitted to & well padded firm hold of the pelvis A large anterior
window can be cut out The arm {s held {n & postron which 18 modified n
accordance with the age of the patient In young children this s 00° abduc-
tlon 30 _flexion and abont 20 external rotation with the elbowat a right
angle and the wrst mpjmta The hand ts alwavs much more comfortabls

the plaster 1= ca well down to support its glnar side

Inadults in whom the scapuls js lem mobile the position is 70_abduotion

40 flenan and sz much externa] rotation as will ensure that fiexion of the
elbow will bring the o the mouth,

In voung children more_abdugtion_and more external rotation can be
allowed on eccount of the greater mobllity of the scapula It s alxo ‘probable
that anv fixation that occurs naturally will be fibrpus and
wav in the direction of adduction ea trme passes,

Period of splintage

(a) Synovia] In cases where the diagnoms 1s alipoat ceTtan the splintage
s continued wathout interruption for at leest » vear and alwavs some monthe
after the distppeerance of all awelling and heat If at this period, there is
no radiogmphig evidence of aseous foel the Iid of the plaster 1s removed and
petieg and gentle pasire movements encoureged The success of this treat

ment 14 judged by Thomas « standerds (p 40) and if the resulis aro encourag.

ing, ﬁglght aeroplape aplint 13 substjtuted for the plaster and week by week
. fki?ﬂwmﬂ_ﬂm‘:n_ﬂ{%lm
NB In cesca where the diagnoss is observation shoulder the whole

process can be apecded up

(b) Qaseous Here the period of splintage is gorerned by th mdiographs,
The shoulder 1a a w olx%!:E nn'cll mj_mhjﬁ‘gim;_tg_th_agr_[;ﬂt_
straint and stress of the kpeo and the hip One can therefore particalarly

In children_be matisfied with » flbrous ankylosds which would bo dapgerong
in & weight beeting jaint Even in cases where there has been oconsiderable
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destruction the splintage can be gradually remitted on_the lines desctibed
abore provided that the patient can mamntain abduction. 1t i this majn
tenance of abdaction either by movements or by the

sound fibrous ankyloms, whioh is the aim of gplntage and which may call
for m%ﬂrnhmmmmﬁm rently ben srrested

On the other hand 1in older ohildren exeimon of the dmeaeed soft tissues writh.

.

Tra 143 e. Thoraoo-brschial plaster ahowing the arm
bekd In the optimm potition.

craston of the bone focl may have to be carned ont, and prthrodeais 1 fro;
quently indicated This may be achioved by some form of {ntra-articular
m alwaye asmocrated with an extnﬂrtlcuhrhcntwghﬂﬂﬂfm

ft synostoss Alter such an operation splintage mn plastor is necessary for
zr-:mpnthuo one yent, and the posttion chosen will be midway betwren thoss
deseribed on p 255 for children and adults.

The difference 1o the local treatment of adults fa that arthrodens [5 carried
out at = much enrlier atage The general indications aro the same as those
for the hip and the knee in that it is advisable beforo operating to raiee t::
general resistance of the patient and to reduco if possiblo the activity of t
! d,“trh:l f ix th tho ctice in adults to_carry out &

In the flo orm, 1t ix the authors practice carry ot 2
thorough excimion of diseased soft tissyes the erauon of pweons forl end

arthrodesis
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Technique of operation
¢1) Exclsion and Intra-articulag arthrodesls Incinon Skin flap tarned

up exposing deltold The deltord munclo fs detached widely with fts perio-
steum of ongin and turned down The shoulder joint i opened  the infected
svnovia and all the tuberculous granulations and debrs removed

The head of the humerus i remodelled with tho object of producing the
largest possiblo surfaces of healthy bone directed toward the scapula Next
the glenoid is cleared of cartilage leaving a vascular bony sarface The acro-
mion is then carefully split well back into an upper and a lower leaf The
Yower leaf is turned down In tho form of an oateo periosteal bone flap to meet
the upper edge of tho glenoid with its raw surfaco toward the humerus

The operation 15 then completed by fitting the adapted surface of the head
into the sochet formed by the acromion the pedunculated acromual flap and
the glenold Close appomtion must be maintsjned and it is possible to favour
this by a suitable strong catgut stitch to maintain the parts in apposition
until the plaster has been apphed

The deltoid is sutured back onto its origin with chromic eatgut and the
skan wound sutured without drainage The arm is put in plaster and joined
to the body case (applied before operation) Pomition 70 40

(3 _Extra_grticnlac arthrodesls (a) Watson-Jomes feckmaqus Exposuro
as above the joint capeuls fs not opened The aoromion is denuded of peno
steum on the upper and lower surfaces A cleft 18 made in the great tuberosity
of the humerus by driving » chisel mto 1t 1n the sagittal plane and levermg
the fragment out but not fractuning 1t off The baso of the acromion and the
outer end of the olavicle is nearly out through with & chmel so that the
acromion can be engled down and its rawed end impeoted into the cleft m
the greav tuberosity when the arm 1s abducted to the required angle The
wound is closed and the plaster completed as above

(B Low_arthrodens Posternior axillary arthrodesms (Bnttain 1042 )

The approach 1» posterior and the method conxists m plamng s stout tibial
graft with one sharp end impacted mto the shaft of the humerus and one
bifid end fixed against and partially mortised mto the axillary border of the
scapula This is & low (dustal) extra-articular arthrodesn and very closely
analogous to the Trumble method of ssohio-femoral arthrodesis of the hip
The authors have tried it 1n one case only but feel that it is likely to prove a
good method for those cases of healing tuberculosls of the shoulder in which
& local excision is not neceseary It eliminstes any Tisk of secondary adduo-

tlon.
The elderly
In the elderly the prognoms ia poor and it is prahahl
patient with his arm in  sling ard to ed ﬁx%ﬁthe

of local disease If the condition 18 & mild one there 18 fair hope that the
inflammation may become quescent for a time atlenst withaglin andgood
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general treatment If howover there ia o moro florid type of disease oxcision
may becomo necessary but operation should bo oy olded if posaible

These older patlents are as a rulo widely infoctod with tuborouloms their
physique and vitality rather than thelr years must bo our guido actually
the humbler objectivo of & quleacent joint with tho arm at the sido—an aim
which is often within reach by conservative mensuro—is genorally proferable
to examon aud arthrodess because the oxclslon wth the after aplintage
is not easlly borne and the fuston will often fail

Operations with end-results

The following table shows the results of a series of seven cases of tuber
culosis of the shoulder treated by conservative plus operative methods in the
Wingfield covering & perlod of twelve years

TaBLE 26
Length of
Nemo | Mo F | A | himory Typs of spertion Result
a.B. L 51 | 1month | LA.A.ecromil Fibroas snkylos.
AH. AL B | lyewr fap Fbeoow ankyloss (
of mamingttia 16 monthy
after).
EEK. i 18 | 1year Fibrons ankylosis. Work
Lan F 2 | 2yeam Ui?{nm
A0 F 13 | 7wecks " Flm fodon
MR, F . Farieon of beed and | Very good. Mokdle.
upper 2* of humera.
AS F S 8 ywars LA.A-tecromial flep | Firm fosdon.
(approx;




CHAPTER X\
ELBOW

Ix a peniod of fifteen ) ears sixteen cases of tuberculoais of the elbow have
been treated at the Wingfield Morrs Orthopaedio Hospital But the elbow
thoagh a complex joint is relatively free from all foria af arthritis other than
those following injury or pecupational streses So much o thet an inmdions
mon-articular arthritia of the elbow_ts more Iikely to e tubereplous than in
most_other {oluts. Furthermore the disesse is commonly synovial m the
sense that there are often no rediographic signa, particulary in the firmt two
ar thres decades of hfe Curlously enough the elbow is very saldom subject
to the tranwent arthrtis assocrated with pharyngeal or intestinal infections
during childhood, and 1t is far less Hable to that form of chronjo non-tuberca
lous arthritis which 13 8 common and stubborn affection of the wrist tn voung
adults So that on the whole any case of arthritis of the elbow of maidions
origin must be regarded with grave suspltion and treated promptly and vere
carefully under # provisional diegnasts.

Morbid anatomy
If there are osseous foct in the neighbourhood of the elbow they are most
often found in the uing

DIAGNOSIS
Here agein the chinical poture is of standard tvpe In the young patient
there are always gwelling, warmth tenderness, and pein on movement with _
conmderable imitation of ite range by muscular spaxm,

Differentlal diagnosis Standard (vtde pp 10 et seq )

TREATMENT
Generul. Standard (zide pp 27 et 80q )

Local

1 In children and adolescents prolonged conservative treatrent s
almost always adegquage =

For complete immobilization a thoraco-brachial plaster is necesary, but
during convalescence s plaster from shoulder to palm with a close fitting
shonlder cap_above In both plasters there must be control of radio ulnar
movements. The anglo of posture shonld be a few degrees sbove that
ultimately desired This varien alightly according to the patient’s ocenpation
and wishes. One can begin with the elbow just above a npht sngle and the
hand elightly pronated
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200 ELBOW

(a) In cases withont rediographic evidence of tuberoulosis in which the
diagnosis remains sub judice the plaster is kept on for some months after the
last 8ign of warmth, tenderness, or swelling has disappeared, and then replaced
by & aling This 1s retamed for o test od 1 standard tentative
plan. If movement progresuvely 1nereases all s well If not prolonged m
mobilzation is indicated

(b) Whenever there has been disorganization of the joint one elms 2t bnng
ing about ronnd fibrous a ois in ohildren buot in adults bony fowon by
excimon and arthrodesfs.

The angle of fixation must be chosen 1 view of the occupation of the patrent
ard the service which he most desires from the affected limb It varies be-
tween 80 and 110

11 In the middie-aged and elderly (a) Symgrial Treatment 1s at first
conservative as described above But even if at the end of & yearor so the
fnflammation appears arreated, immobilization mnst, t op for & very
long time and 1t 1s well to replace the plaster by a m int
which may have to be worn slmost mdefinitely If progress Is less satiy
factory exasfon and arthrodess Is advismble

() Osseons Hero agun conservitive treatment as sbove should be tred.
But in cases 1n which clinieal signs and radiographs suggest that the main
dusease is gueous, a limited eraslon and curettage of these lelons without wide
e { the joint ma n ineident 1n the conservative
treatment and 1n the hopo of eliminating the need for formal excvion

Ezcimon and arthrodess Incslon a long curved postero-internal mcisfon
is made centred on the joint and beginmg and ending in the midline behind

The triceps is split and dissected off the condyles of the humerus, and the
upper ends of the radins and ulna are cleared keeping very elose to the bone
and taking the groatest possble care not to damage the ulnar nerve in its
fibrous bed. The nerve is tdentsfied though not fully exposed and very carefully
and gently retracted with its surrounding soft tssues out of the way with the
least possible retractor pressure and without of course ever preking up or
touching the nerve with the forceps. In order to open up and expose the
interior of the jolnt the posterior joint-capsule and synovisl membrane are
dissected awav and the clbow strongly flexed All pus debris and infected
tissues are removed and all svnovial pouches carefully drssscted away
special attention being paid to the reflections round the peck. of the radius.
The articular cartilage 1s removed completely from the humeral radiat and
ulnar surfaces This may requmre the uso of & gouge but the cartilage often
peels off readily with & curette The bone surfaces left above and below
whould be vascalar and as broad and well adapted to cach other as possible

A tourniquet has been ased and this 15 now removed or relessed and lucmoh-
stams {3 obtaned The bono ends are then fitted into close apposition ‘“‘
the elbow in the poution of election musculul;ldponeumﬂﬂﬂﬂd shin wountis
are clowed without drainage and plaster app!

Splintage following an gepcmtian for arthrodesis of the elbow necessitates
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a thoraco-brachal plaster and it s always wiso to hato the thornelo p:xl't gf
the plaster put on forty-eight hours before tho operntion This i valuable
two wayn. First in that it can bo made to fit with greater accuracy and com

Fia 1500

Tax 150 « b e (2) Apparatus, for tmpaction of elbow after arthrodesls, bef ro emsembly

(5} Apparatus ncorporated in shoulder spics. Tho plaster arvund the Tbow bad bern remos od

and the gup covered with € koowe cottan bendege. (¢) X-ray showlng predtion of the elhow in
Dlester with the bony surfaces beld in close appasition.

fort if it s done with a oonsmous patient than 1s posmble at the end of an
operstion with the patient under an anaesthetic Secondly the post-operative
control of the arm 18 eamer when all that is necessary 15 to build an arm plaster
onto an existing thoracio shell. Fig 150 b shows the plaster in place Attached
to it ma gadget shown in Fig 150a which enables ons toapply aslight steady
compresslon of the ulna up aganst the humerus. This gadget 1s applied after
the brachial part of the plaster is completed and subsequently a section of
plaster round the elbow itself is cut out so that the control of the forearm is
dependent entirely upan the lower segment of the gadget which can be sub-

sequently drawn up by the screw attachment (comparable with compresrion
arthrodens of the knes ses p 220)



CHAPTER X1I
THE WRIST

THAE morbld anatomy differential diegnosis and general treatment need not
be restated formally a fow local considerations are dealt with below
Varnous parts may be infected

1 The’radio-carpal joint

2 The inferior radio-ulpar jomnt

3 The carpal bones and intercarpal jowunta.

4 The compound palmer ganglion—or other tendon sheaths

Synovlal disease of the wrist presents a characteristio appearance but
disgnosis may be difficnlt because the wrist s prone to suffer from a peculiar
form of arthntis of unknown origin (but of 8 rheumatoid type) This in
its chronicity and rts elimical prcture is only to be distingwshed in that there
is not the decalcification of tuberculoms It is very troublesome even more
chrome and less likely to become quescent than tuberculosis and 1n such
cases after perbaps, & year or more of plaster immobnlization the surgeon
s dniven to one of two courses—either immobilixation for an indefimte period
in a reinforced moulded leather splint or arthrotomy for diagnosis and
perhaps arthrodesis The wrist is of course also commonly affested by the
ordinarv polvarticular rheumatold arthrtis

Osseous disense, It is dangerous to be dogmatio regarding a relatively
rare direase but a widespread carpal infectron seems common when the
1nfection is evidentlv osseotis

The carpal bones seem prone to tuberculosis in the elderly and this i ofter
of a very destructive type with sinus formation and secondary septic infee:
tion The hand and wrist become swollen and burrowed by infected sinusea,

The carpals metacarpals and phalanges are fairly commonly involved ae
part of that multiple small bone tuberculosis which occurs in voung children
particularly Here there is often relatively eerly absceas and suius formatlon
Fortunatelv theme cases do well with general treatment with perhaps an
accent on heliotherapy

The infertor radio-ulnar joint mav be mnfected with the radio-carpal jomt
or more rarely Lo infected alone Oceasfonally it 1s aflected by that odd
condition of chronic arthritis associated with tnumerablo tinv melon seeds
which 13 perhaps not ul‘wlwgﬁ)vt@c__mﬂmh In the ferw cases the anthors

N hes recorded & 30-4 pet eent frequency of
mu:“&fmZﬂzm:&;ﬁlm«m of the wrist }dm"t:--mors Leiind

of 100
and 31} 6 per cent rmqumeynr[n{m(mo(themn:uhrﬂh-n.nnmwin-pdn
w1 ts mortern. He sapgests that the fibrocartilape & ordinarily s peotection

po-t
ageinet the pread of wnfection.
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274 THE WRIST

have scen, a synovectomy which was as complete as could be managed w1t
preservation of the joint followed by a fow months immobilixation, has bee
succesaful

TREATMENT
Synovial disease

Primanly copservative a close-fitting plaster caso from just below the elbo
to the knuclde-joints holding the wnst in about 30 of dorsiflexion. The elbor
must be included if it 1 desired to 1mmobilize the Jower mdio-ulnar join
In cases definitely tuberculous immobilization must be kept up for at leas
a year after thoe last aymptom or aign of activity has gone and until there i
radiological evdence of healing (clear outlines and advanced recaldfieation)

In young children the outloak w promising but in older patrents, or whe:
there is advanced diseass of the carpel bones operative treatment 1s com
monly necessary

Operative

(o) Arthrodesls in order to promote sound healing in a joint 1n which th
active discane has been arrested This may take the form of egtrs artionlar
grafting betwoen the radius and the first line of orpal bones. This opératior
is not truly extra-articular because e preparation of the raw bone thi
Jolnt is open At this pomt the opportunity should be taken of erasing am
diseased matorial

The graft used wa stout osteo-perfosteal graft from the tibwa (Figs 136¢
andb)

(b) Exciaton and arthrodesia In thes operation the first step is & syno
voctomy as complete as possible together with the erasion of the lower sury
face of the radius and the removal of any extenmvely discased carpal boney
If possible & raw surface of healthy bone is brought into contact with the
lower end of the radlus It 18 best to add posterior osteo poriosteal grafts

(¢) Excision of all the carpal bones leavinga mobﬂe&h}jmmt (Fig 157)
This is often the wisest procedure

After-treatment

Plaster as for conservative treatment

N.B In this as in all post-operative plasters a vertical split is made to
allow for subsequent swelling

In cases where there have beon heavily Infected ainuses thoy must be
opened and drainage maintamed. Young patients do well healing almost
alirays follows and if the hand has beon hept in tho right pomtion (seo bolow)
good function follows Bat in old people tho disease may bo s0 widespread
that adequate drainage ix impossible Indeed one must confess that hateful
ea it is amputation occastonally has to bo donr for extennive secondarily
infected disease in tho wrist and hand of an old pe~son
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In all cases where a hand is to be immobilized for a long time on accomnt
of extenmve septic infection, 1t Is vital that the thumb and fingers should be
reourately opposed from the very beginning The beat position is with the wrist
1n 10 or 20 of dorsiflexzon the thumb abducted and partly opposed with the
interphalangesl joint free (or if the area of disease allows with both its distal
joints free) The other metacarpo phalangeal foints should be free to flex ar
if thev must bo held, held in a position of st least 30 of flexion.

These points are mentioned because 80 many of these cesss are put npon
straight splints with the hand flat and the metacarpo-phalangesl joints folly
extended this isa had fault since it involves prolonged perhaps permanent
loas or diminution of fanction the need for much prolongation of treatment
and a great deal of pam in the subsequent efforts to restore mobihty All this
can be avolded.

Indeed when one remembers the experience of the old days and the
teachings of the early years of this century as regards operntions on the
wrist for tuborculoss and particularly wide resections withont arthrodesis
in companson with thoss of the present day one realizes the Jmportance of
orthopaedic immobilization and after-care In the past varmous operstfons
wore tried and slmost all failed and in A great many cases the hand was
eventually amputated as & result of inadequato immobllization n a bed

position.



CHAPTER \VIX

THL ITAND

d anatomy and diagnoms sco Metatarsus and Phalanges
FO’;r:];fr?e::.bltoo is sumilar oxceptg;l])r the very important matter of posturiza
taon of hand and fingers (sce abovo) and the great value of preserving every
part of the hand to which function can be restored The sacriflee of a finger
or of & metacarpel 1n however infimitely preferable to 2 nsk of the infeotion
spreading 1nto the carpus or the common tendon shoaths

Fia 160 Compound palma genglion.

Tendon sheaths

The tendon sheaths particularly the compound ganglion tendon sheaths
of the hand and wnst are habls to subacute or chromo tenosynovitis of the
melon seed varlety There is as & rule an enormons distenston of the
=0 by innumerablo small seeds, which arlse from the synovia The aynovis
itelf is thickened and s granul ous infiltration surrounds and penetrates
into the tendons (Fig 180)

Operation is inevitable and Involves a prolonged and difficult dissection
At the end of such an operation one often feels vaguely dissatisfied and on
the homs of dilemma for mnes the elimination of the infective nfilltra
tion eannot have been microscopically complete the fingers should be im
mobilized long enough to satiafy the standard rrinciples of the treatment of
tuberculosis yet this is clearly incompatible with the restoration of free
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mobility Fortunately however this type of synovial discase responds favour
ably to a relatavely short period of inmobilization say about mx weeks The
hand Is of courmse 1mmobilized in the positron deecribed and illustrated on
p 176

Aluch moro rarely the tendons of one or more fingers are involved Hers
again operation is nevitable and onoe more the dusootion ipvolved is so
extonsive that the preservation of the finger or fingers seems futile At the
same time it is worth attempting (Case EH }

Caso EH. Age 28. Aale.

Fiost soen £2.x.3" with immenso swelling of tho first and wecond fingers, fluctus
tion, and melon seed senmtion.

Husory Two years slow progresmve {noreese in swelling Movements of the affected
fingers much limited, thongh the limitstion appears to bo entirely dus to the swelllng
and thero is no paln or nghlity 5xt.37

Operation. Incivions made on the radjal szde of the index finger and ulnar sklo of the
middle finger prolonged Into pahm. Skin flapy roflected oarefully svoiding the digital
norve and vesscls. Floxor tendon aheaths oxpoved and found to bo greatly thickened
On opening the shoaths & large number of mnall round melon sced bodies wero
evasustod, moro momerons in the index than the middle finger sheath The thickened
tandon sheaths wors dissocted ont as complotely as povsble in their whols Iength The
oparation was dans under a tourniquet which ws relcased for & period st 30-minute
intervols. Bkin wounds sutured

8ectlon ahows mpall tuberoles with Infroquent giant cells with much round-cell in
filtration Roturned as definitely tuberoulous of low grade type.

10.xi.37 Fingors pat in plaster in semi flexdon.

104 38 Much less swollen, po local heat some incresso In mngo of movement. To
leavo off splint and grve the fingors natural use,

8.v.39 Has beon In Active work as chanffeur dunng the last fonr monthe.



OHAPTER \VIII

TUBERCULOSIS OF SKELETON AND LUNG
COMBINED

THESE cases are commonly found 1n one or other of two groups —

GROUP A
Patients under treatment for skelstal lesions who are found to have astive
pulmonary disense

As an initial lesion In young children

Dr Kalman Mann s (1045) admireble presentstion of the frequency of
Primary Lung (and Gland) complex in young ohildren leaves us more than
ever consctous of the Importanoe of this subject As the elimmnation of bovine
infection by pasteunzation of milk becomes mare effective the invason of
the fung by inhelation is bkely to be the common manuer of entry In pre-
pasteurization days the bovine bacillus was responable for 85 per cent of
skeletal tuberouloms 1n children under 5 Dr Alann  figures show & complete
reversal with the human bacillus responsible for 85 per cent of the cases 1n
thi age-group Theso figures are revolutionary but we must remember that
they refer to casea coming from an ares in which the milk is pasteunxed and
during a perlod m which great shortage of beds kept many highly infective
parents m their homes

In the great majority of Dr Alann s children primary (ar borns) lung
invamon hes replaced primary (milk borne) lymphatio disease It 18 more
easily demonstrated but st this age seems to be abont equally recessive
where the patients are well cared for in an open-air orthopaedic hospital.

Diagnosis 1w made by routine radiography of the chest in all cases wus-
peoted of tuberculosis anywhere this is carned out on admmmon when
negstive repeated 1n two montha when pomtive repeated periodieally In
doubtful cases the examination of sputum or stomach washings for tuberale
bacilll may clinch the dugnoms.

Treatment. The general treatment alreedy begun of rest in bed in the
open arr will suffice m the great majority of the patients. Perhaps even
grester precantion shonld be taken in the use of heliotherapy (sce p 128)
In pome cases, however tho chest lewon may develop and become a serious
factor and this may be evidencs of a general faflure in reaction For the
trestment of these patients and all others in whom the diagnoss of eatablished.
pulmonary disease is made (by radiology and all the standard methods) the
chest physician will cooperate with the orthopaedio surgeon. Sometimes

operation on the akeletal lesion may have to be postponed on acoount of
B U oo
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active chest diseese mare rarely the radical extirpstion of a major and very
active skeletal foous may be indiocated to rednce toxsemia and favour the
development of the patient s remstance (cass D.F )

The Prognosis in Group A then remeina favourable in those patients
whose primary complex proves qoickly recesive buot it is much depressed
by an established active lesion-—probably the mortality 18 multiplied thereby
three or four times An exampls 1s provided by Seddon and Btrange in their
statistical report on sacro-ihac tuberculosis they give s mortality of 10 per
cent in uncomplicated closed lexdons and 85 per cent in cases with other
tuberculous focr. Perhapa this form of investigation s hable to present the
facts rather unfavourably There should be no pessmism rather a determina
tion to achieve the fullest co-operation between the experta in the treatment
of pulmonary diseass and ourselves

GROUF B

Patients under treatment for pulmenary tuberculosis who develop akelotal
lesions.

How does the appearance of akeletal leaion affect the prognosis of a patient
under treatment for pulmonary tuberculoals ?

If wo exclude those ceses in which the appearance of a skeletal lesion 13
just the manifestation of & general brealdown of remstance 1t 1s probable
that m the majority with the co-operstron of an orthopaedic surgeon
expenenced in tuberculosts and with the means of combined treatment to
hand the previous prognosis as regards life whatever it hes been will not
be adversely affected Paradoxical though it may seem the patient s prospest
of recovery may actually improve An explanation 1s suggested later The
patient may mdeed loso the function of his jolnt may perhaps even lose his
ltmb but not his Iife The antccess of the combimned treatment depends a good
deal upon thero bemg the right sort of hosprtal or urut in which the spectalists
on the chest and on the bopes and joints can worh togother

Treatment. A tuberculous joint may be treated by Rest enforced un
interrupted and prolonged 1t may be oxcised and ita bony elements adapted
and ooapted for fusion or it may be amputated The answer to the question

How does the pulmonary lesion affect the treatment of the joint? can only
be given for each individual patient ome af a ime after careful consrderation
of the whole clinicel pucture of the case It isa matter of consultation expert
ence and judgement MNevertheless a fow hints can be given and some
examples consxlered.

(@) With the shoulder the advisability of o ig thorsco brachiel plaster
controlling abduction flexton and rotation will bo questioned the deeision
will vary but will be moro often no than yes

() Where the spine 15 mvolved there are apecal difficuities }artous
methods achieve Immobilization and at the same time allow the phyalcian
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{1y accrsa he requires such an tho plaster bed with o turning caso the obert
Jones frame with & turning cnso or as has recontly boen found invalaable
the Hey Groves bed with its two alternative mattrosses temporarly olamped
together ono above one below tho patient for his turning

(¢) Long spica plasters for sacro-iliao Joint or hip and the shorter spica for
the knee should maintain their hold acourately though turned from supine
to prone and back again as often as may be required by the physiclan

It will bo asked \What is the bearing of tho big plaster on the patient s
pulmonary disease ? of his Iving 80 long in the horizontal position ? and of his
beng kept in hospital months or years longer than ho would have been for
his cheat alone? If rest in as good for tho lung as It is for the joint and if good
food and an open-air régime on a good mte are better for the patient than the
average home then the answer must be that the slow conservative treatment
of & major jomt is if sucoeesful favourable to the final healmg of the lung
and the recovery of the petient

Operative Treatiment

On the whols it 13 true to say that mn the presence of an active pulmonary
focus there is less margin for tnal and error than in wncompheated cases
Treatment must be well planned this oalls for a discerning assessment of the
exmting tuberculous invamon and a capacity to foresee the probahble out
como of several different lmes of treatment these are gifta which are the
rewnrd of experience observation, and understanding However carefully a
programme may be foreseen and planned it must be periodically reviewed by
the team in the light of events. For example amputation may be advanced
if the patient fails to gam ground, or 1f reaction 1s good delayed perhaps
reconmdered.

An regerds adults we know that however admirable the operative technique
may be in exawion and appomtion with & view to fumon (with or without
grafting) of the hip or knee union is unlikely if the tuberculous patient 1s
ray over 40 andIll, or  the local lesion 14 active A surgeon can carry out the
operative prelminaries favourable to arthrodems but sound bony umion
depends on the health and vigour of the patlent A fusion that will not fuse
15 » long muerable and most duwheartenmg bumness

The timing of & major operation may have entleal Importance Ve rogard
the rise or fall of the sedimentation mts as a valuable indicator of the sucoess
or failure of reaction. Then as regards the operation shook can be minimized
by gentlsness accurate haemostasis the replacament of blood loat by blood
transfusion and the drawbacks of inhalation ancesthetics avoided by the use
of spinal and mtravenous anaesthetics

The following is a recent and excellent example —

MmD F.,

}:, > -;;e:_imxhet ::for coneultation, July 1945,

39 Tuberclo bacills aspirated in finid from the
December 1939 Ynyo{uhe-t-}nwnimhlmlli;h;g‘dmoﬂenupex.
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Deoambor 1842, Inorease fn the disseso left apex and slight infiltration right aper.

February 1842, Left A.P done,

Jannary 1845. X ray showsd amall cavity right spex.

Jamuary 1945 Right AP done.

In January 1845 and agein in July 1945, sho had been seen by an Orthopasdio
Burgeon who advised excsson fusion, When secn by ooe of the authors (G R. G) in
July the knee was in plaster it was hot, swollen, and tender Thero was lateral mobility
and X rays showsd erosion of the articular surfaces and extremo decakolfication. Her
ES8.R. wa 27

A lettar was wniten as follows:

This gl prescuts a very serrous problem indecd It would appear that her tuber
oulows has been, on the whole rether insidioualy progresive, and that she has never
proved beraelf capeblo of putting np adequate reest Her sedi lon reto fa
now raised and ber kneo s very hot and much awollen. Tho X rays show an sctive
procows of erosion and deoaleafloatran, There is probably active inflltration going on.

Threo quostioas arises

{1) In thero any hopo of A mobiio knoe ? The answor is casy—abeolutely none taking
into comaiderstion her age and olinjeal pisture.

(2) Bhould arthrodess or amputation be doro ! The answer to that questlon cannot
bo glven at the moment. T am quuts sure that arthrodesis at present would fafl ateotutely
and tho operation would be frntless. Unlew and until local cordriion responds definitely
and progressively to complote rowt an attempt a¢ arthrodesrs would be completely fulbe
1t soerns, on the whale, more than likely that in thit case, and with this pieture amputs-
tfon will be necessory bt I do not think that any operstion af this severity ta indleated
at present and it may well be impossible to make & cholos between excuton and arthro-
desis on the one hand and amputation on the other untll the evolution of the diwsw is
alear If it should be that desptto general and compl {hention tho
active destructive proosss goes on with undiminisbed activity amp jon may well be
indicated as & nevessary measure.

1wy F' raisod the matter of tho alternative of remairung in & sanatarium or coming
to the Wingfleld Marris Orthopaedlo Hovpital, where wo take & great deal of surgieal
tub and bave the valuahls help of Dr Stobie as consnltant on the medieal sida
As this girl has not got any open tuberoulosis she would be o porfeotly saitabk case for
treatment horo if you think thr plan best.

I-.rnm.ru;wwﬂlugrmtblttnnmmukathhﬂmmatdmlug.uweundwkeof
operation, it & matter of great importance Dlease lot mo know If you would Iike me to
arrange her admission when wo bavo & bed available in the pxrivate wardy

Sho was admrtted to the Wingfleld an 28.0x 45 and put in & spke plaster giving
eompleto immobilization to her kneo without any constoctisn. Whilo sho was 11 the
Wingfieki Hospital Dr Btobls was good cnongh to take over from Dr Todd the
supervivon of her palmonary condition and earriod out tho reflls of her right and
left AT

Two montlm later there wad little or no dimination of heat tenderness, or swrlling
Accordingly on 4.x 48 one of the authors (G R. G ) amputated tho Linb throagh the thigh
at tho sitc of clection, and an bo did o wasglad ho had taken that dechsion for in sddition
to tho witesprend drseaso of the bono shown In the X-ray filrm, thero was o large sheeew
burrowing extenaively up tho thigh and inflltrating the musclo thmzs of the quadricers.
Ths volved a wido diesection both of the abswoem and the discsad muscle Foe all
amputations at the site of election in the thigh ho uses an anterfar plaster plaqun cover
mg the sbxlomen and anterior half of the stump in order to maintein immobitsation in
the anatomcal powtion In auch & caso as this thers s more than tho usaal advantage

in this procedure
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Heranaesthetie aimirably given, wasa hemiapinal with enough pentothal tokeep
the patient aslcep Her condition waa wnditorbed by tho operation Her progress has
been vory satifectory Bbo roturned to Dr Todd on 0.x1.40, able to get up on crutches
and be compictely as hi dispossl.

Oceamonally thero may be grave doubt as to tho advisability of on opera
tion m the presenco of extensiy o pulmonary disease

Are. H,, aged 83, came mmder tho enro of ono of tho authors (G R. G } on 154iL41 &
matient of Dr Adameon and AMr . Young of Glasgow

Int.hommnrruflﬂwdnhﬂ\ntumﬁnluofmlninlwflxwknmlmmtdlmr
abdomen. This was very severo at times and aggravated by movemnent This went on
and Mr Young who sew her in February 1841 found that sho had oxtensive chmnges
sugnestive of carres in the 13th dorml and tho st lumbar

Dr Btobic reported on her chest Ol standing fibrows, cavitation left upper zons
wide duplaccment of mediastinum. A few signe anly right upper X rays show mare
dmseasc on right siklo tian clinieal examination revesls. Dracaso 1 active in & chronio
scnac secounting In part at least for temperaturs range, pubsoe-rato and scdimentation
mate

Impression A woman old for her years with advanced pulmonary tuberculoait.

Recommendation Rest with or without plaster bed General trestment. Prognoss
poor \at only was there & severe spinal kesion but all her bones showed the extrome
decalerfication wo pometimes see in cliderly women wnthout any discoverable dwtur
bance of biochemistry

As time pawcd it was clear that her prewment condition was miserable with little
prospeot of betterment. It provoed Impovsibde to give her rellef or comfort elther froo in
bed on a frame or in & plaster bed, enl her apinal pain persfeted with her cough.

Grafting became more and more obviously desirable, yet the contra Indications
scerned a0 strong—her debility decaleification, age and the very pooe proguosis. On
the other band the possibility of gising her relief from her pain by the internal
splintage of succrwful posterior spinal fusion and of thus enabling her to be bedridden
in comfort ultimately 1 A gly on 181142, operative
posterioe spinal fudon was perforrord by double tibial grafts Into trdent spinous
Deocesses of the discased vertebras and one healthy vertebrs above and below

Though tho tibial cortox was very thin her subsequent progress at the time and since
Jias been admurable 8he quickly lost her pain, and by early November she was free in
bed In December 1942 her notes sy doing welll Free in bed sinoo early \ovember
but of courso the progrotis b still vory poor Though at least sire has freedom from
Tafn and it 13 posable ahe may get up awhile. In July 1843 ahe was up and walking,
and went down to her home on the south coast.

hIl October 1943 sl wrote:

feel remarkably well and never tire of the aimple joys of getting op and

about as I pleaso unheeded. Tho following nnmn—r’:;:)e cams to 0::1;0111 n:du:i:::nf
party to some of tho nursing étaff who had cared for her in hospital.

This must not be regarded as & standard result! At the sme time it {s well
to record 1t here Lecause it illustrates the extraordinary capaoity for recovery
rome patients pomseas and still more becanse it argues that now and then it
may be right to disregard an unfavournble balance of contra-indications and
to operate when relief of the patient & distress can be given in no other way

A Special Hospltal Unit
Pulmonary tnberculoms in best treated in a sapatorium  and skeletal
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tuberculosis is best treated in an orthopasdio hospital where the surgeon
and his resident staff devote thelr whole time to the study and cars of the
locomotor system and where oonstant practice makes the nurses capsbls of
ensuring the comfortable effective and long-oontinued immobllization of
sy, 8 lup or 8 spine on a frame or in plaster

But what 18 to be done when active pulmonary and akeletal leslons coexsst ?
Unfortunately the regulations of the Ministry of Health on acoount of the
danger of infection exclude theee cases from the orthopaedio hosputal, where
the sanatorium phystcian and the thoraclo snrgeon wonld have been welcome
In the eanatorium the resldents and nurses ordinarily lack the technical
Inowledge of orthopasdios necossary to avold displacement discomfort and
pressure sores {often distressing and sometimes disastrous) when faced with
the care of patients in large plastars or on unfamiliar frames It i3 easy to sy
that theso cases can be offectively looked after in & sanatorium with the help
of orthopasdlo consultants but a good many of them need frequent akilled
attention such as can only be given by experienced orthopaedic reeidents
and nursss and a few can only be restored to heslth and activity by almost
oonstant expert skill and care

Clearly there should be some unit set apart for this work in every region.
Agreement will soon be reached es to the moat suitable place which should
be convement for all concerned Where the unit is part of or attached to &
sanatorrum tho realdents and nurses must not be learners here to-day and
gone to-morrow but experts who have chosen thus service and mastered its
technique They are then able to give their patients comfort and confidence
through & time which m always difficnlt and can be very distressing



APPENDIX
SPLINTS AND APPLIANCES IN COMMON USE

In the treatment of bane and jomt tuberculosls a thorough knowledge of the neces.
sary applmnces and how they arould be used to best advantage cencnitial for thelr
fanhty reo mav produce deformitics which will continuo to diatress the patient long after
the original dixcasc k4 soundly healed Whilo there are many different appilacees, and
even more moodiflcations, the autliars have felt it wise to describn and recommend enly
those which in their own expericnce have proved efficsent They may be made of plaster
of Parly, vario plastics  metal, or metal and leather combined ; and cach has jts
adrantages.

SPLINTS AND APPLIANCES
PLASTER OF PARIS

This medrum has great virtoss, but these are matebed by dangers whach eall for
experrence craftemanship, and care 1t Is pleasant to weo and perfeetly docilo; when the
plaster s n good order a flexible cream;y fabric becomes & ngid shell in a few minutes,
passing vely from almost perfect pllability to rgulity at s rute which conforms
favourably with the purpose and processes of the craftsman. With good team work Iitte
time ju wasted and no movement need be hurried A trained team of shster nurses, and
orderlies js comcntial. The best way of organizing an efficient service is to find an
orthopsedic after-eare mater and get ber to trsn » team. If no such person is obtaimable
It is wise to send & carefully chosen mister to an orthopacdrc hospital for tralning in the
plaster room. Bhe sliould bo picked for ber ability good bands, and mechemcal scnse.
Materlals and fnstruments (Fig 161 s from tho Lancet)

Tho instruments commeonly used include several plaster-cutters, & saw & much
magnified glove-streteher for opening the plasters after cutting benders (useful in all
sorts of ways), scissor l[ko eutters for soft plasters, strong sclesors for cutting felt,
strong acalpels, grnerally sccond hand from the theatre (not Bard Parker type) wirs.
cuttern, indelible pencily, & tape-meamire s pint measure pails, bowlt, and & large

bonl or a trough for acaking largs fabooc-plaques. It  sssumed that & fracturo-table b
avaiable

The materials required are as follows
1 Plaster of Park, known as euperfine plaster
2. Book minlin, 32 throads to the Inch, stiffencd with starch, not size
3 Wool
4 White felt } Inch thick
& White adhomve felt } inch thick, backed with zino oxide
6. Mallcable iron wire 10-20 swg
Flat atrips of malleable fron 2 ft long, § meh wide, § inch thick.
8. harmmer wire 34 x 24 inches and 3} x 40 inches.

Furniture

A fracturc-table scveral strong, narrow deal tables, & sopension
with vice and hack-mw pliers, wirecutiom Mo po galioxs, & beach
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Thmq;hwvlmwvofnocuainwhhhh\faohonhubcmtnodmﬁhephncr the
bandages should be prepared under conditions as free as postiblo from risk of con
tamination by pathogenso organisms. The folt i all autoclaved at 201b for %0 minutes,
to eliminate the possibility of tetanus from s plastersore. Wool bandages which are
to bo used over an operation wound are put with the other dremsings In the dremmng
drum for sterllzation Tho plater and the plaster basdages are kept in alr tight con
tainers In a dry place.

Fuo 161

Plaster bandage and bandage plaque

These can bo home-mado or purchased Thoy can be applied as bandages or made fnto
plaques; these will vary in width, length, and thickness to st the ocvaslon, but the
thickar tho plaque the less its docihity

Waltng of bandages Tho mushn m supplied in rolls about 1 yard wide and 18 yards
Jong Thia w torn into stxips of yarous widths and lengths from 6 inches X 4 yards to
3 inches X 2 yurds, From cash strip of muslin the outer three threads on cach sido are
drawn  otherwise theso threads tend to stray and hamper the applieation of tho
bandage Tho strips ars then rolled loosaly The process of changing the muslin strip
into a plaster bandage is best lenrned by watching and prastico The bandage is un
rolled foot by foot and passed through & boap of dry powdercd plaster on a smooth
board and re-rolled as tho plaster bandage. About 13-15 inches of the llea
expc-edonthobmrd-tnﬁmo,und[ntohpuwdmvdplutnhruhbuLJudtborl@t
amount of powder must bo rubbed Into and retained In tho mesh or loft a8 & vory thin
aven layer on the surfaco of the rouslin as it I3 rolled up [nto tho bandage. This rolling.
too must be done rather loosely and very ovenly If tho bandage i too tight, water
cannot socak into it if it Is too Jooss the powder tenda to escupo befors, during, and
after the soaking and the bandage tends to run out m & tall durmg its application.
Plaquos, sometimes called slabs  can bo made direotly sad kept foldod up In tian

Soaltng Everything must be ready beforehand A Likely number of bandages
bo met out on & tray ; this 19 advieble becauso If bandages aro pioked out of the stock
tin with a wet hand, drops of water get on to tho other bandagrs and ruin them, Phenty
of warm water should be wot out in two deep basins for small plasters or two paibs for
larger once. A smooth board 36 x 24 inches ahould bo handy for making plaquer.

\When all Is rcady the first two bandages aro gently Jowered Into the water and
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there & rght way of snking a plaster bandage Tt wdwoul [ be lowereed gently to tho
bottom, in the horlzontal position to avokl unneceaary bow of plaster pownder and keft
unduturbed at the bottom of the pail until all bubbling has ccased It is then lifted
elear of the water atlll In n boroatal position, and gently aqueczed by & concertina
Iuke approximation of the two hands. This methad avokds any unneocssary low or dis-
turbance of the plaster powder in the bandage If tho bandage lowered or lifted inm
verteal position or handl~d carclemly powder s lost uneyenly and the bandago is
spoilt The mqoeezing i« only meant to dnve out the excews of water and the bandage
should still be dripping wet The murse unrolty 3 inches of the bandage and lmnds it to
the surgron in sucl m way that it cotnes naturally to hand

Applicanion At thia point it ks well to remember that the echamcterlatio virtuo of
plaster fs the combination of great pliability while It b belng applied with riarlity
when it i fully sct and that the penod botween these phases ks eritical It fs pecesmary

P
Fro 18 Fia 1624

to hold the limb exactly in the deetred position before the plaster 1s applied and to maintain
this pontion undisturbed during 1fs appl) If the powtion » altered after the applica
tron of the plaster or even of part of tha thickness of the plaster unsuspeoted Internal
ridges will result which will be palnful and liable to produce sores:

The comfort and smfet)y of the patient depend on the even smoothness of the inner
surface of the plaster and its sccurate and cornfortablo fit round every bony jrominence
A plaster may be smooth and even on the outside and hivo a sharp rdgs Ineide The
position of & limb shoukd never be altered during tho applicatton of a plaster If the
position k& wrong the plaster moust be stripped off and ro-applied.

One of two movements have been devised to ermuro that cach turn of bandago lire
evenly and to allow changes in direction the loop by which s 2-3 inch loop of plaster
benidago is thrown back and the ran of the bandage redirected (Fig 182a fromthe Lan
cet) octhe draw by which ono edge of the bandage {s drawn a little back with the fres
hand while the run M dirccted (Fig 1625 from the Laneet) Puriats use a Joop or & draw
E;mo&?h@fﬁut?amﬁ;);hmﬂuo Thus i particalarly advisable

inner layer of a tt] plaster to enwure that
ﬁemwm&mﬂbyomdg;oﬂhhn&mhhgwﬁrﬂ:;ft‘g
other If durmng the exrlier stages of the application
Ls applied as each tumn covers & }xumlnnwe]?mi the r:::th:rp:l::ﬂ‘:uo:pb:lr;:dx

BTy e e L S
adequate hold everywhere without undue Ppreseure nnyrber:b;n.hn mpn-numm
avolded over bony prominences, Om!bou]d-vo{dlotungthnﬁlguo!-hmhm -
acToss & jount flexure e.g in front of the elbow at $0° e
»ua
rp
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The foundation of & good plaster i+ a amoothly fitting inner surface ; therefore too
mauch care cannot be taken in the application of the first few layern. Onoo this has been
done the motive of the application alters; the Inner tubo iy complete, fitting the limb
like & uilk stocking and the outer structure can be pat an qulte differently with the sole
purposo of adding strength where it Is needed. The process 1 no longer bandagmg In the

sense, for there must now bo no tenslon—the bandages ars rapidly unrolled
on the surface of the plaster for it is botter not to Lft the bandage from the surface lest
any tenslon should be applied.

Tho inner tube oan be left unwupported In certain places, eg., tho dorsum of the
foot, tho front of the elbow and the axills. The upper two-thirds of the abdomen and
the lower ribe in front need never bo left enclosed in plaster The lumbar plaster js
reinforoed by broad (say 2 x 1 foot) plagues held in placo by & tum or two of bandage
round the apper abdomon ; these turns of bandage can be cat in front and turned back
to the sides before the plaster sets.

Making bandage-plagues from bandage A plagno 30X 8 innhes can be mado from one
or two bandages. Bmaller plagues, made from sxmallsr bandeges, are used for the fore-
arm and hand and broader onos to strengthen the plaster covering the back of the
poivis or the thorax Plagues are mado by rannmg the soeked plaster bandage to and
fro an a emeoth board ; the bandage is run peturally on the boerd in one direotion, then
lifted and unrolled by the fingers as it pasees back, dropped down and run, hfted and
unrolled and so on. The whole process is I Iy quickened if an amistant puts an
indox finger on cach corner of the plaque as the lifting and withdrawal of the bandags
are carrled out

Application of the plague The plaque is lud slack on the mrrface and rubbed on to it
bemg held in place by a bandage where nooewsary It can be left flat or gathered into
round ropes or oval bam to form trabeculae The surgeon tries to copy the osteoblast
and to placo his trabeculae exactly where they will bo necded, but ho must apply
intelligent antwipation, besanse his plaster buttrowses cannot thicken or adapt them
selves in reaponse to stress or straln, Buttresung e necessary for instance both in
front and behind tho hip in a feng spios.

Polisking A veneer can be applied to any dry plaster by polishing it with thin plaster
cream with & wot hand Thie entails dipping the hand many times alternately in the
oream and in water—in the aream to fatch it and dtribate it over the arce to bu polihed
then in wator beotuse the polishing can only be dono with  freahly wet hand Polih
fng can bo carricd out any time later than twenty four hours after the completion of
the plaster

Patcking When the plaster later on requires reinforcement it b patched with
barxlages or with bandage plagues; but a patoh will not adbers to & dry plaster untews
it pasted om The procoe m as follows: the part to bo patched and an arce round aro
scratehed and roughened with a saw or & rasp; some thinnish plaster eream, to form
the paste s poured on ar rubbed Into the roughened arce, bandagrs or plaques aro
then immediately applied

Skin fitting or padded plasters

For sotne purposcs skun fItting plasters aro best wi!hpddl.rw}nunndthmfur
special poits, and perbaps a linear strip of wool to facibiate a vertical divruon of the
Plaster The plaster can be applied mors dellcately to the skin with the fold or dmw
in every turn, and it will fit the surface more emoothly The back of tho pefve an the
lumbar apine should be covered with an even layer of felt and other t bﬂﬂc:_
potnts should be given local peotection. On the other hand there is a smaller m-rﬂinm
safety and any efror in technique may be dimstroas. In generul therefore it h :«d
to apply an oven protection of wool-bandage or aplit white felt. When padding bs o
tha firat few turns of bandage Lave to be pulled firmly or the plaster will be looso
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{ts inner surface uneven. The pull of the bandage tends to rotato the part unlems its
movement Is prevented by the use of one a free hand ; and this polnt should never be
neghecterd where the exaot retention of position fa cssential. For the thorax and pelviy
¢wo vests form a suitable protection § and & manuvro {s avallablo by which the inner
veat can be changed from timo to time

Windows and bridges

Bometimes acecm to & wound or bony prorinence fa deslmble This fs achk~wd by
Jeaving the inner tube unsupported locally and by framing  the window with plagues
or ropet. Flying buttresws are occaslonally needed where an extemsive window has to
bo cut Bometimes large arca« of a limb, or even its whole circumferenoe may have to
remain uncovered or bo uncovered periodically

Bridges are made with ropes of plaster or with ferro-plaster Le plaster with & length
of mallcabl Iron within it Forro-plaster i easier to apply but it mey bo a nufeance
becatme the buttroes cannot so easily be moddied or rearmanged It i thereforo often
better to ume pdam ropes of plaster bandage The bridges are not begun until the mner
ukin of plaster has been put on and strengthened with a plaqua ot tuo  but befors this
strengthening it i as wril to outline the area of the window with an milehble pencil
then the plaster round thm atce is strengthened with a few plaques and tho rope brulges
are applied The windows are better loft undmturbed until the first exposaro is required
bat their outlmes can be cut with a sharp scalpel night down to the drewalngs or padding
(in & windaw arcs the akin e always protected)

Traction or skeletal fixation

A combmation of plaster and traction ls sometimes invaluable Thorough plaster
control of the proximal part provides a solid baais for an extension bow which may
vary from the wholo length of & Thomas splint to & small oop of wire providing trestion

foc a finger 80 too can plaster provide a rigid hold for & Bteinmann pin or for Kirschner
wire.

Speclal plasters

Thoraeo-brachial plasters should slways taks origin from a close hold of the privis,
with the erest of the ilium peotected by felt. The angle of abduction vuries with the
mdlcatione. When ankylosis of the shoulder is doe to take place & posithon is chosen
soch that when the elbow w flaxed the tips of the fingers comea to the mouth The ulnar
border of ths band should be supported or the hand will droop over the edge of the
plaster when the patisat  crect 1t ia often wise to add a ahort extension of plaster
rounded into the patm with the effect of & abort cook up

Hip sprea. The spica s applied on & fracturs-table, with s fairly amall pelvio support.
Thres o7 four mmutes after it completion the patient should be lifted from the supine
powition on the tablo to & prone positkn on a layer of pllows on his bed m order that
the back of the plaster may bo looked over and any unovenness left by the support
corrected  Fingers are passed as far a3 pomnble between plaster and skm, to make surs
of an even deep surface and sufficient plaster 18 removed in the form of an inverted U
to allow for ehean mmursing’ Thile the patient b i this positicn one ehoukd be surs that
Iherah.dcqulmltrmgthbntm(.hoblako{ﬂluthlghlndtbehokc{thopdvh,
n.udrﬂnformtu.uba-ddfdﬂnmenry for this region m subjected to a concentra
tlon of stress and strain In front and bebind. Extra strength w supplied behmd by
mm:mmg-mgfmmﬂmhckmﬁuofﬂmpelmdmm(hlgh.

rldl.gelt thewmpoh:t, Drnmnﬂhﬂ increased by ming bat wing plaques with o

Lower limb When the whole Lmb is ineluded in the ca the plaster should

llmmtmmplddyomtbcdcrmmdt}nfmtbutcrmdbﬂyundthetoa::::
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plantar surface: tho toes aro supported straight to favour the posturc and exerciss of
thomtrhrbm\mles.ﬂ]emmmprumtdmgeno{mmwmmd-penpbuﬂ
nerve can be paralysed by locel pressure

Any long plaster r relatrvely stroog whero the struin is great but tapers down the
Lmb But tho nurses have to be reminded over and over again that they must never ift
the plaster by the lower end

Fig 183 fram the Lancet, shows a long spio plaster with the big window \ote thafly
ing buttress, and that thers ja plenty of room between it and the upper rbe and stermum.
The rounded pre-#termal bar is made from plaques springing from s broed flat hekl on
the lomber aide of the plaster Durmg its application soweone is moukdmg it and
kecpung it lifted from contaot with tho body

Plaster beds The patsnt lies prone on blankets and pillows on & firm narrow tablo.
The soft nullows are so arrenged that the patient s trunk s supported In the chosen
posturo. 1t f, for instance, of the utmost Importance to avord lordosis if any operstion
i+ to be done in the doeso-lumbar lumber or lumbo-sacral region Any sach lordosts
menns that wfter tho operation the area of the wound 18 exposcd to extreme presnure
which is both painful and dangeroos, and cen only be molitfied by #o much padding as
to destroy the control and oomfort of the bed Therefore, bafaro the bed s started
pillows are adjusted under the patisnt ¢ abdomen until exsctly the right posturs is
obtained The authors prefer & padded plaster bed and their next step b to place s
mnoath sheot of gamgee or some such material ont tho body After this the plaster is
applicd eitber in sheets of fabric soaked In éream or by ths progressive application of
many plaques, It i best to apply several relative thin layers of fabric because each In
turn can be moulded easily and without ereasing to the varying curves of body and
limb Tommnﬂmngthﬁthwtwu&so{pluurtmbngmd}abhhmhn.w
curately ourved to fit mhoh:mmted.urcholhoﬂunbemrrlcdnntbeuhuh
of a Robert Jones frame (Fig 164) In addition It must be raiscd, by somo means,
& few inches above tho mattreas to allow nursing without lifting Alternatively both
strength and pontion can bo supplled to tho shell by & skeleton wooden frame speoially
made to fit which earres it at tho right height: but this requires akilled carpentsy
(Fig 185).

Assurance of good circulation
Tho greatest danger 1 that of  genoml compreerian of & limb aufllcient to Impalr o
abolish circulation. Campresnon complete and not quickly rel}crt:‘ﬂlltr‘l\"l gangreno)
compression lest complete may provoks fwchaermwo contracture or jead to &
disturbance of the '\'ll::r.hou)c control amoouated with oedema, stiffoem; and extrems
osteoporosis. Comprewion almost always armes from sabsequent swelling of the Jimb
withm the shell I!hmc.;dﬁdnblotlntcanrnwdonnhoddwrrboulbwrdxa
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Ay reieved When s plaster
devedop, and al=olutely cescntial that it shoukl he Immedintly
fs put on immediately after & fracture or an opemtion, it b often wha to plit it vertl
cally from omd to end it i indeed good pobicy 10 make thi & starxling onder after
operatioms anywhere distal to cibow snd knee It ls good practice with skin fitting

Fro 184 Patient on plaster bed which ks resting on a Jooea frame

Fio 163 Plaster Lol on & »ooden frame to which it ks firmly screwed.

plaster to put s fokled woolly bandage vertically al the limb in the line

thrs cut will be made tlm\.wl’rnthexilm-rh]uﬂ:gbutmtmmid eomTk:hwrkzh}:
& sharp scalpel two paraliel cuts in the Paster about } inch apart down to the woollen
bandage The mtervening strip 1s then completely cut out j aboct strips of bandage are
tred round the plaster at 1w or thres leveh with a bow thua the nurse can casily
ll:r(-n ll:r!t:b:;ltllov of {l;r:trrh:gnm if necommary  Later the plaster edges can

beough ogether o shrinke necenn
e o e e inslde the plaster If ry & further
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Points in norsing

FPosition When the patient is put back into bed difficulties arise unless the werd
stafl is well tramed in certain points. First, the lower Ilmb must always bo s well sup-
ported that no presqure ever reaches the plaster over the tendo Achillls or the heel as
a rule & pillow under the imb with nothing under the heel, s all that ts noeded, but it
& good plan to take & fracture-board from the lower end of the bed and put jt as a
sccond layer to raise the mattrems under the knees.

Becondly if the patlent is In a #pica plaster a common mistake is to pack up his head
and shoulders so that his chest or abdomen is forved aguinat the upper rim of the

Fia 168 Patient on a turning case. Note the bead pace of two paralel bars with
bandags eling between the two to support the heed.

ester with unpleasant results. The pillows ahonuld be so arranged that the body
ﬂlhmlymmtdlanmphnumdmpMcranboveﬂ,\\'ﬂhthe]-ﬁmtlymg
in bed thers should always be room for the whole hand to be inserted between the front
of the body and the plaster

Drying A plaster scta in a few minmates but needs twenty four hours to dry 1f the
plaster 13 exposed during this period or covered only wrth a porous blanket lumg
is imperoeptible and all i well but If the plaster is covered up with & sheet &e. in
it will b softened and ruined No amonnt of heating and drying dunng the first two
or three hours after its application can ellminate the need for thiv precaution.

Plaster-sores Bores are almost unknown with good plaster work and quite unknown
if » good plaster s followed by good nursing A patient in a big plaster can almost
always be turned from mde to ade if need bo night over on his faco; an such points &
ward sister will be glven dircetions by the surgeon. A falrly frequent changr of podUCT
may be necewary to relievo the discomfort of a very thin patient s patient who Is
tender or ono whose akm from age or fllmew.

Mnmngngmohn,:)::eonmfuﬁunohm.mIm, bamﬂrﬂtforzl]iy'
a brief period Firat the akin becomas reddened over the point of pressure and th"u
the phase which s almost always amociated with pain, though at times the patirnt

Dot mentlon it or may not even notlee 1t duting the hours of the dav At night however
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his rrurse will obeerve & change from quict to restlcamnom, Commonly a probationer has
the bert opportuity of obscrving her patients from night to night anvl therefore it
» primary emential for the junsor nursing staff to be taught the importanco of the least
nocturnal restlesmons of any patéent in plaster to noto it and to underline it in the
night report This may be the only waming of & plastersore and the information
should always be pased on to the surgeoo so that he may have the opportunity of
intervening

The second phase within the plaster is necross of the skin with lowa of the scomtive
perve ending=, thus the patient beeomen mare comfortable (of gangrenoun appendix)

The third phase is tho decpening neerows of the underlylng thmucs, By this time some
discomfort will again arise and a chameteristio smell may be noticed

The development of plastcr-sores can only be peesented by the proper oollaboration
of the surgeon and the nurses. It b the duty of the mrgeon to make his plasters com
fortable to arrange with hm nursing staff that the patient be miven sultably frequent
changes of powtlon, and to make sure that watch m kept for any localized discomfort
or any nocturnal restlewness, and that any such waming syroptom 19 immediately
reported to his resident or humeelf

Other materials

Plastrc splintage. Biturnunoos felt in various formshasbeenused \While these materials
are light and fairly easy to apply they have bewn abandonod because they are clurmwy
and do not maintain aconrate control. The plastic in most cormmon uwe for many yrars
has been cellunloxd which s durable and light, bat non porous and inflammable
These disadrantages can be overcome to some extent; the firet by multiple perfora
tiona, the second by adding calotum chlaride to tha solution. But Hts very durability
will prove & disadvantage if a ¢hild is allowed to wear a splint which no longer fits,
beonuse 1t i not worn-out. Splmta have also been made cut of the varions acrilo reains
now available; but thewe have the dwadvantege of being non porous and difficalt to
make; they are sltable far small splints, such as for the wrist They are durable and
unaffected by water

Metal and leather aphints Thes spiinta aro, without doubt, among the most wsefal,
but they too have ther didvantages. The metel component should be eamly worked,
strong, righd and Light: but the perfeet alloy is still being sought.

H. O Thomas wes the originator of much of our modern splmting it has been said
that Thomas made the splints and Robert Jones made them eamfortable This he
accomplubed by the additsn of padding covered with soft basil leather and thrs is now
the standard practice for the rings of calipers and the saddles of frames: thw leather
has the great advantage of bemg woft, ¥mooth, and easy on the vkin.

Bloel Jeatker splints For these splmts & bark tanned cow-hude abont § inch thick s
wsed. A plaster cast of the part js and promment bony points or ridges are
exaggerated by plaster or felt. When this cast 18 dry the leather (srhich has been roade
suffickently wet to be plable) is appled, amooth mde out moulded and worked o
curately into place, then fixed thers till it 3 dry It cen then be removed and tred on
inLhoruugh.\thdulniﬁthmbemlmvrdlthﬁﬁcdwﬂhdurl]umkntdﬁ'ﬂm
and Iined with wash leather Lhu:lh‘pl(orheing)mattmhﬁd,mdthe-pplmh

e This form of splmtage is excellent for and
Sk " gl jacketa, wometmnes tseful for the

SURGICAL APPLIANCES
Ap-punncnmedlnﬂ:ntr-nnemdrpiundhmu
1 For wac in recumbency TheRDbertJou-m@tﬁums(F'
i@ 187) consiets of two
rmn.llban}olmdbyfmmweﬂnmn These bars are made of black iroa in threo
szea—1} ¥ § inch 1%} ineh md{xlwb"l‘bsvaghtc(mteﬂﬂudvmﬂin
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proportion to the mre of the frame but it is eesential that no sapging should occur % hen
the frame {4 supported an blockn.

The transverse bars, from above downwards, are the nipple bar loin bar peivks bar
and abductson bar The nippie and pelrio bars partly encircle the patient s body These
bars can hmge outwards, to facllitate examination of the patlent being ordinarily kept
in place by } inch wing nuts. This is an Oxford innovatien to elininate the frequent

110 18 Jooes rpinal frame with tho nipye and pelvie
bars hinged back.

wnnging of the bars to and fro which ends in their fracture The loin bar another
Oxford innovaticn, lies between the other two and is dessgoed to pa b up each akle of
the saddle m the waist and thus give greater comfort and support The tramsverse
abduction bar <tabnlises the legs of the frame ‘Theee are made of two rigikd bars con
tmnoas with the vertical bars of the body part being kinked forwards just below the
buttoeks to allow for the different level of the thighs. At the lower end of those bart
thers aro the malicolar bary, to which are attached extension bows. Angled cut from
the main bars are the knock-knee bary as shown in the flustration. !
In high spinal discase & head rece can be attached at the upper end 'rhhh-mrtl‘
hoop acrom which 1% strrtehed baall leather to support the head this may be straigh



g

et IS EPr

Fia 188b

Fios. 163 « and b, Hesd piecs with tempors] pada which are mdjustable.
Buttable for fumotlzation of head and neck.

310 aq
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or sunken according to the degres of extension requirod and to [t may be attached
apparatus to immobilzo the head, an example of which is shown in Fige. 108 a and &
To make the frame comfortable a saddie faced with basil leather and stuffed with
horschatr s laidon it (Fig 108) Thus is tied to the frame with blind-cord : when these ties
are loosened the saddle can readily be alrd up or down on the freme to ensure an exact
adjustment
The body of the saddle extends from the seventh cervical spins to the tip of the cocoyx

Fio 169, Baddle in position on spinal frame.

whero it divkles into two leg+ A originally described the kegs of tho saddle extended
only ta the head of the fibuls, the malleolar bars being scparately pedded The purpose
orthhwumauawummpmbomcndedmduwmulghuyﬂmdwhm-tm!«!
nmotlmeumuplw-rmdor(heﬂbhhgentlympportedvrdmtmmlbcm
muscles. Tt {8 often howover moro convenient to contlnno the saddlo down to the
mallcolar bars and place a pieco of firm padding bohind tho uppet end of the tibit.
The position of this padding is of great importance particularly in chm"“'
the lower end of the fernur i supported there m a continoal tendenoy for the tibia to
sublixato backwards on the ferour and sometimes backward bowing of the tibls may
occur at the upper tibial epuphyais.

Thers 15 always a tendency fi:ilrgs held in abduction to edduct If the -h:luction:
mmunmdpmlybyﬁnumbelovdwhmnmnnmmmhth.rmml
ligamants and jomt which m sure to result In a knock kneo deformity It b of the
greatest Importance therofore that the abdoction must be maintained by bandagg
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the whol Iimb bwt particalarly the thigk to th hnock knee bar which must be angled
well awar from the limb, and thi bandaging nurt I done In sich a wny a9 to maintain
the hmb in neutml rotathon {(Fig 1 0)

During the carly atage< of th discaa the kg shoul [ be kept fmmobilized, but
throughout this time it 1 mrost jportant that the feet and ankles be hept mobil and

Fio 10 D tient oo spnal Fia. 171 Robert Jonct type of spinal brace

?::.Ig:n defl‘orn'xhy l:y excroraes. The frurrh: has certaln advanteges in that 1t s eom
q b exposes the maximum of skin to t
and n::: fm;r.‘[::yl: smple :;uln-ilndble But frames have thar l.mu.{tnthmq,toﬂq‘be :r‘:
unsuil bese patients cennot comfortably accommodate a severo
:}‘[Ml:lhonghlnlodﬂltoknﬂ’mmnhﬂﬂfdh!ol}mlb'ln‘bew‘l: .Intbno
“:-v-, and wlere there {s lateral devmation, & plaster bed is better Just a9 much
Mm\bn of deformity uflhehmbﬂhmphtdlnnuﬂnglpuentm T
.kml:-‘m & frame and whatever tho appliance used, great care most be tun.km. P::l::‘
thn wrn‘rl;lht::ti:dnnr nreseure particulardy the skin of the beck over the f-t:nm::
must whenever the patient i turned, Grokn strape require great ears
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and froquent attentlan, They are not intended to carry much counter traction. The
extensions an the weil limb noed never be pulled down tight and the affected limb w to

bo i blized by fixed Tather than continuown traction The skin under the
groin straps must be changed very frequently and kopt well washed dried, and lathered
A ppi for wee in ambwl Even when spinal discaso has beeomo quiescent

2. dpp
it s unwise to get the patient up without the protection of some form of braco for at

Fa 172 Block leatber jacket Fio 173. Block keatber collar attached to brace.
to contro] Lateral angulation.

Joust & ycar whether or not it has been grafted. The nature of the braco must depend
to & certain extent on the level of the leston.

(a) For discase between mid-dorsal and mud humbar spine the Robert Jones brace
(Fig 171) by the most satisfactory It comivta of & rigid metal frams covered with leather
and motkled to the shape of the spine It extends from the acventh cervical spine to tho
Jower end of the sacruim. It ks held closely fltting into the lumbar region by n walst band
and & sccond strap pessing round to the front between the flisc crests and the great
trochanters. Both straps are jointed In front to an abdominal section. Th brwce b held
down by gromn straps covered with soft basil leather Tho upper part of the brace i
bent o that at the top it stands awsy from the spine by two fingers beeadth the
shoukders being braced back by shoulder straps similar to the groin strapa The efficary
of the Jones braco depends upon the activity and strength of the ercetor apinae The
ahoulder straps must be regarded as remindem rather than supports. o one shouhl be
allowed up untfl hrs dorsal mirscles are well reconditioned § evin a0 periodd of rest in
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recambency are advisablc during the day Whike thia bamer ean bo made from measurn
ments, it 4 usuatly better to make jt from a domal placque plaster cast particilardy if
the deformity I severe This brer will control a simple kyphot Lut has little or no
control overlateral angulation, which therefore reguires a block lenther jacket (Fig 172}
This ean be fitted with shoukder atmpe

(3) For discasc of the upper mpino a collor can be added (Fig 173) to the braer which
i atteched to it by strapm. This b particularly useful for chiklren wath high dorsal

Fio 174 Dlock leatber collar

dheqm., - Fo;{dthm' of the z‘k-llph:wnqujnm less support & block leather colla:
inh e s adequats (Fig 1741
{c) When the discass involves tho lower lumbear and lumbosacral parts of the spine
:.l:;nbucm:;;ufbhakhtberhthnmdfmnfbnmnhﬂhtbn (Fig 178} In th
may not
lﬂ;"Dlilsm‘-hu m-yyl;: give epough mupport and s short jacket spica inclodmg ond

Appliances for disease of the hip joint
1 The Robert Jonas Frame (Fige. 170 a and b)

“mhz;‘ﬁ-nml;mﬂanothaqmlhmmnllnzleh-omdut}uzeltherom
\:ymndhodm:-:- Abducted to the desdred angle Immobilization of the hip is eosurec
PPing exteasions applied to the whole limb oo each side then thed tc
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3 Walling-smea VWhen the dlscass s sufficiently well healed to allow weight bear
ing & short spica with below knes flaxion pisoe slotted mnto the beel of the ahos fs
upeful as It permits flexion of the kmeo while the hup s protected against strain (Fig 17 )

Applinnces for disease of the knee Jomt

1 Recumbent Apart from plaster of Paris most applisnioces for treatment of tuber
enulowls of the kneo aro based on the original Thomas splint or caliper What modifica
tions there are are usually in the shape of the ring; pone of them s better than the
original and few aro as good.

Fig. 175 Block Jeather corset

The Thomas splint conmsts of & ning allghtly olliptical in shape padded and covered
with soft basil leather and, welded to the ring just in front of ite longest dumeter are
two exbe bars which are continued down the sxds of tho leg to extend about 12 inches
beyond the foot to form an extenwon bow The ring is mado to be & saug fit round the
top of th thigh the counter traction being taken on tho tuber fachit, tho outer part of
the fit anugly below tho greater trochanter

’l'lr::fru ij-wm:ii the side bars with strapping extenvons from the kave with the
wicka tredd to the bow in the meusl way The leg rests {n a bivalved plaster eylmder aup
port «d by slings extending acrom between the lateral bars. The appamti ahould be
raused from the bed by 6 inches and thr can be done clther by abmging the splint from
a beam or lse by fixing a metal stand to the end of the splint which scts both to eknate
the t and mamtamn doriflexion of tho foot

1;.[::' apperatos nuring i1 cavy Tho potlent i roasonsbly mobile in bed the :;I;
ean bo exposcd to the air and the kner can be examined by retnoving the anterjor
of the bavals «d plaster oy inder without interfering with its Immoliluation.
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111t b heexdeal 10 fremt the knee without traction in the acute stage nothing abort of
» placter hip rpies will mifliec A larze wiwbow shaul | be eut aver the knee to allow

arepoet kort
Whatever method b naed eare it be taken that the knee b flexeed st about 10-10

Fia 170« Diagmam of hip frume and {ta comrponent
parte,

und that the upper end of the tibis
sl that the upper s supported. If this is not dono, there i alwayt w
2. Ambalatron—the Thomas calper (Fig 178) or
Thomas

The upper part of the caliper i exactly lht}ltofthe M“mmnlmm‘ﬂhlt A
mm;:uhmtﬁhkhﬁ(!hnontuhﬂhtbehcdofﬂnlhm Tbaddae:-:hlwrmh
(hmhuwb{-nnpmmmtbcmlnd(beleg]mtlhcm(helﬂklulndmhdd
bbe l,lhlng Foe o time it b best to have & kneeguarding plaster as well vy

caliper wttouny&owhﬁtoftbebodybumthohedwftbaﬂ?t?&
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tuber ischli #o that nane i tranmmutted through the knee Therefore the side bars can
be lengthened or shortencd at will by a sliding attachment held by two screws. This
In partwcularty necewary in children whose growth necemitates frequent adjostments m
length As the sreight m taken on the tuber wohii 1t s obvious that the sizs and shape of
the ring is of great fmportance The tuber ischii hes sbout 1} inches behind the lme of
the hip joint and thus 1} inches behind the direct line of thrust, which s up the shaft
of the femur Thoe tuber iwhi, as the centre of weight bearing will always try to find

Fia 165 Hip fam> end seddie Note method of eb-
ducting cno bfp. Framo can be mado to abduct eithec
or both hfpr.

! the lowest part of the ring As the sde bars should correspond to the shafl of the femar
in weight bearmg It follows that they abould lte 1} inches in front of tho tuber fschis,
but if the lowest point of the ring 1 immedlately over tho inner bar thero will be &
marked tendency to internal rotation, resulting in an unwieldly gait, with intoeing
It w important therefore that the ring should bo flattened for about 2 inches belund the
mber bar to overcame this tendenoy (Fig 178 5)

Appliances for discase of the ankle and foot
During acthe llxaso of the anklo the best form of immobiluation i the full fength
plaster o shoet plaster can give protection from rotation strains. When the drecuso
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h qauceernt anl weight bearing I¢ pomall]  the ankle may be crmtrolled with & double
fron with flat heel mcket and Hzkl metal sofe plate (Figs, 180 g aml 2} Or when weight

bearing nmet be avokind a Thownas patten-ended enllper (Fig 181) can be el with &
patten on the other shoe

Fia 1 8¢ Puthent with tubereular right hip on frame

8Splints for the upper Umb

The shoulder and elbow \o lanical !

w will give ad immobilization

¢ q
l:llhcruldrrord'bu'tnllnltuteunp and & thoraco-Lrechml plaster should always
MWLM This i dealt with in the scction on plaster of Parts. When quicscence has been
jin the clbow can be immobillzed in & splint either plaster or block leather

ending {rom the axilla to tho wrist or knuekles, depending on whether of not the
"‘P‘rhn‘ radio-ulnar jomt fs Invoheed
bo wris Plaster 4 most satisfactory 1n the corly stages, but thie may ultimately

replaced by & moulded block leather whon the dreass qulescent (Fig 18%)

Care of Appltances
\
-nd: dexcription of applianers would be completo without some mention of the caro

tiention required to raintan thewr efficiney
and comfort, and & wholesome con
dmnunﬁhulkl.n'd!.h which they are in contact All applianees in use should be checked

%
. lf,‘:n’[mmt Person at gultably frequent and regular intervaly both as regards their
RE
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condition and thoir aocurmis and cormnfortable fit. The patient s skin should be examined
at all premvuro points for evidence of any undue compression or fristion,

Befors As goes kome ths patrent must be taught kow to taks proper care of ks splinte.
The impartance of cleanimess of both patient and splint cannot be over-emphastzed
All leather parts of the sphnt in contact with the skin must be washed at frequent

Fio 181 Thomas's patten ended oaliper Fio 183, Block leather splint for
with patten on other shos For dimase of dlissase of the wrist.

the kmoe 1 13 worn with & knes guardmg

plaster and for diseass of the ankle the

#hon 1a roplaced by a below kues plastar

mtorvals with soft soap and water; when the leather has been washed and dried some
soap lather abould bo rubbed into it to keep it soft. The akin in contact with 1t must ba
treated in an exactly mmilar manner Undor no airounwtances must spint be applied
to clther akin or leather since it promotes tho formation of cracks and sores.

MEASUREMENTS REQUIRED BY INSTRUMENT MAKERS

Although indivadual splint makers vary in detall in the measurements they require
for making splinta and appllances, the following is & rough guklo which should be of
nmnt
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Rebert Jones Frames

Tatwent hang with arm Jooacdy 1y hre skbas

rgTrmEnA L

1 From the nipple in - to the ghateal 141

2. From the glateal £ 1110 1] fnele= alor e the malleol (1 ineh in ehil tren)

3. Cirewmf tenee at nippde tne in full i {mtkon,

4 Cireumf tonee of pelvd at lea ol of anterior miperior iliae spine

& 100 ewdd pheer b requin 1 measure from al) e boe to the cromn of the head
It b annreraary (0 take special meaeireinent (o the mul [le a4 it will be msdn in
roportion to the fmme

AMoalded leather Jackets

Theae enn anly be made from a it nodd of the patkent  \ cest {4 macde by
yplymg & thin laver of pla ter bammbagess immediat 1y on to the akin, without padding
exeers for a puecr of plaster w ool Clded on itw Ifwhich i placvd on one akle and extends
from top to bottom of the cast When tl pla terha et i in aboat ten munutes the
oast b aplit by cutting demn on to the wool strip wath o sharp kmif - The split 14 gently
opeoed up and the plaster remos ol the split Fat onee clow 1 with encireling bandages
anv deformuty which has occurnsd in the proces | dng correet 1 In further encireling
plater bandag,

When the plaster i+ Iny and band the Jowvr end | elowed with pla ter bandoges The
tande of the ca t—grvasd to prey it atiching —i% then filk 1 with plaster paste of an
©en cream) con Iftency m wr when pode being plied 1 in tle centre to facilitate sub-
sequent Landling When the pla ter b hanl the outer mqath e case 1< removed kaving
the poative cuse I it tough siate This B remx 1 all over to make it smooth asd to
eomre an accumte fit when the keather moukd las bo o made on ft

Tha proev ture is mecweary, for all mouldel keather splinta w hether waced for the trimk
oeek, or imba,

Jooes spleal brace

VWhere srvere doformlty §s prosent o plaster cast must be taken erther aa for moukded
bather jackets or by smply applying two or threo plaster alabs to the back and allow
ing them to dry in positron

Whero deformity 1 bom, take a template of the back weng a phece of malleable metal
{strip aluminum § inck wide and | Inch thick i+ & suitable material) Mould the metal
curefully to the back in a line approximately 2 mches from the centre of the spine at
tho bottom ta 1} foches from the centre at the top Mark the level of the tip of the
€Oy T at the bottorn and tiw kevel of the shoulkders at the top and trace the resultant
modd on & piece of paper

Tuke the following measarements:

I Clrewnmference of the polvis at the level of the anterlor-wuperior illac spinct.

lbrﬁxnmbetm-nlm(-rh(mxrdurmmm

When taking tho traemg bo muro the patient  lying in o good lioe oo a lard table
*ith arma at sades and & small pillow beneath the chest.

Ring calipers

ey T o T el o e i ey ot
fuc of the et 3 to the plantar sur
Below knee frons

“)lmnknmhbvmmkofﬁbnhtophnurlnrﬁmoﬂhn}tdnndchcumfm
keg at neck of fibula.
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Lotett 8 Table
Distancs beticsen anterior superior spinss i» nches.
v 3 3% 4 4 55 66 7.7 8 8 o of 1011 1313
g s 4 (3 3 v s oo e 1 111
: 410 8 1 6 5 85 4 4 4 4 4 4 4 3 3 3 3 3
i tJ1 12 1010 8 8 7 7 6 6 5 5 5 4 4 4 3 3
5 1§10 17 14 13 11 10 9 8 7 7 7 6 6 6 5 &5 4
B 1} (25 21 18 16 14 13 12 11 10 o o 8 & 7 7 7 8 6
<
£ 15 J30 23 22 10 17 15 14 I3 12 12 11 10 10 9 9 8§ 7 7
I 13 {36 30 26 23 % 18 17 15 14 13 13 12 11 10 10 9 8 8
E 2 4. 35 30 26 23 21 19 18 18 15 14 14 13 12 12 10 10 9
5 2t 40 31 30 26 24 21 20 190 17 16 15 14 14 13 12 11 10
M 2 39 34 70 27 24 22 0 lp 18 17 18 13 14 13 12 11
it [l 38 22 290 27 23 1 M 20 1p 18 17 18 14 13 12
: 3 42033 32 1 27 .3 3 22 % 19 I8 18 16 11 13
H 3} 30 30 32 30 27 6 23 M 2 20 19 1T 18 I
= 3 40 35 33 30 18 16 24 23 22 2 [0 17 16
~ 3t 33 33 32 30 25 18 23 23 22 20 I8 7
4 42 33 35 12 26 13 23 31 1 18
Rangaley & Table
In | Dy In. Dey In. Dey In. Dey
¢3 |1 65 16 123 31 183 50
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