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A Comparative Five-Year and Ten-Year Salvage
of Carcinoma Cervix-Uteri by Radical
Vaginal Operation and Radiation

Dr. SUBODH MITRA, M.B. (Cal)), M.D. (Berlin), F.R.C.S. (Edin), F.R.C.0.G., F.N.I.,
. som A : ¥ IGK ;
Prorrssor oF OBSTETRICS AND GyN.acoLocy, R. . Kar MEDIcAL COLLEGYE ;

. T o N 28 A,
Dirgecror, CHITTARANJAN Cancer Hospiran, Cavcurr

EVENTEEN years ago, duripg
S the Third International Radio-

logical Congress in Paris, Yvh.ere
I submitted my five-year statistical
end-results of carcinoma ()f t';he
cervix uteri treated with radiation
therapy, I was much impressed.to
find continental surgeons pex'f(.)rmu}g
the radical vaginal opera'tmn' in
similar cases. On furthe‘r inquiry,
I found that by eombl.mng t}.ns
operation with posmperatlv.e radia-
tion, they obtained very satisfactory
results. The rationale of the tvl"eaff-
ment of carcinoma of the cervix is
atill a controversial subj ec t'.
Although the general trend of opi-

nion is in favour of radiation
therapy, the surgical treatment st'ill
occupies a definite place in its
management.  Moreover, some
workers who were previously con-
verts to radiation therapy are coming
back to surgery supplemented by
radiation therapy.

An analysis of world statistics
shows that whatever method be
followed (operation or radiation) the
end-results are, for all practical pur-
poses, the same in the hands of
experts, with a small percentage of
variation which may be a chance
variation. 'The popularity of one
method over the other depends not
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only upon the results obhtained, but
also upon the casy application of the
method without harm to the patient.
Tt is the general belief that radiation
therapy is much easier to apply.
There might be a bit of truth in it,
but it is very difficult to check and
control whether radiation therapy
has been properly executed or not.
Expertsare of the opinion that ‘“pro-
perly performed Radium therapy
is as difficult to learn as the opera-
tion itself . An irresponsible radio-
therapist may carry on radiation
therapy without heing exposed to
public criticism ,because there is
much less chance of primary mor-
tality. On the other hand, it has
been remarked that the ¢ operation
of carcinoma of the cervix as perfor-
med by Halban, Adler, or Stoeckel,
1s much too formidable an operatt,iori
for general use . My only remark
1s : does the defect lie in the method
itself or in the true make-up of a
gynazcological surgeon? Should a
gynacologist be worth the name of
@ surgeon if he considers an import-
ant gynaecological operation formi-
dable * I am more than conscious
that everybody cannot he 2
Wertheim, a Bonney, or a Schauta
but can everybody be a Hevman ‘;
I believe that it is high time that
the fight for the supremacy of one
method over the other should come
to an epd. So far as cancer of the
cervix is concerned, a gynwcologist
who wants to take it up as a life
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study must be a crack surgeon as
well as a first class radiotherapist in
order to work out by the process of
.(‘,volution a more suitable technique
m the near future, and thus to

sal.vage more patients suffering from
this fell disease.

Clinical Materials

During the last 22 years, 1463
cases of cancer cervix were examined.
According to League of Nation’s
classitication, 91 cases (6°/) belong
to Grade I, 321 -cases (229,) to
Grade 1T, 882, cases (60°,) to Grade
II and 169 cases (129%,) to Grade
IV.  The total number of cases may
l_)e divided into 2 age period groups
t.€., those between 1926 to 1931 and
t»‘hose between 1932 to 1948. The
first group were treated solely with
Radium and Deep X-ray Therapy
and the next group were partly
tfeated with Radium and Deep
X-ray and partly with Radical

Vaginal Operation and subsequent
radiation.

Complicati .
phcatll)c;gis c;tlrt\g s'l"echmcal

The radium treatment is not
wi'bhout danger. Heyman gives a
primary mortality of 1'19 per cent
of his cases from 1914 to 1921. Out
of his 6 fatal cases, one died of
p\llmonary embolism and the re-
¥na1¥\ing ones died of sepsis resulting
in either pelvic or diffuse peritonitis.
Although infection can to a great
extent be controlled at present by
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gnlfa drugs and penicillin, it is our
experience that infection when once
well established becomes more or
less intractable. Besides infection,
hemorrhage, embolism, suppression
of urine by ureteritis, perforation of
the uterus and grave anemia are not
uncommon occurrences. 1 lost one
case from cerebral embolism, two
cases from acute ureteritis and
several cases from combined infec-
tion and hamorrhage. There are
cases on record where there had been
necrosis and sloughing of intestines
necessitating resection to the extent
of 6 to 8 inches of the gut. \“’l}(

On carefully analysing these com-
plications it appears that most of
these complications are preventable.
Difficulties arise from haphazard
and incomplete investigation of case
prior to institution of the treatment,
from faulty location of the position
of the pelvic organs specially the
uterus, at times from inaccessibility
of the cervical canal which has been
either distorted or stenosed by the
growth and from a gunshot type of
Radium or X-ray treatment with-
out any particular attention to
individual variation.

Infection is the greatest handicap
in Radium treatment and as such
demands routine examination of
vaginal smear for both ®robic and
anzrobic growths. The precise and
accurate diagnosis of the extent of
the growth as well as the position of

the uterus is the next essential point.
This is not always an easy job and
must be done by an expert Gynwco-
logist, because much of the good
results depend upon the accurate
diagnosis of the extent of the growth
and consequent suitable application
of Radium. In quite a good number
of cascs intra-uterine application of
Radium is very difficult. If not
properly done and carefully manoeu-
vred, there will be too much muti-
lation of the growth, damage of the
neighbouring healthy tissues, some-
times even leading to perforation.
This will certainly vitiate the results
of the treatment. If the cystocele
and the rectocele are not properly
guarded, it will lead to vesico-
vaginal and recto-vaginal fistule.
A retroverted uterus laden with
Radium tandems will add to rectal
troubles resulting in severe proc-
titis, telangiectasis and protrac-
ted rectal bleeding. A laterally
deviated uterus will produce ureteric
complications. That is why it has
been so wisely remarked that “pro-
perly performed Radium therapy is
as difficult to learn as the operation
itself.”

The conventional line of Radium
and X-ray treatment consists of 6
to 7 thousand milligramme hours of
Radium locally and about 300w
from deep X-rays ar the tumour
affected arca as a general rule with-
out much of individualisation. It
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is certainly an empirical procedure
to give Radium treatment without
more scientific dose measurement.
It neglects the important factors
of distribution and Radium-tumour
distance. Recent investigations
recommend 10,0007 Radium as lethal
dose ; and for proper implemen-
tation, distribution is to be charted
by the isodose curves so that the
remaining cancer affected tissues and
nodes may be adequately treated by
deep X-rays without much of super-
imposition.  Dosage system for
routine use without individualisa-
tion has got definite disadvantages,
because it had to depend upon cer-
tain predetermined points chosen
arbitrarily in relation to pelvic
structures which are mobile in nor-
mal conditions and often undergo
considerable displacement in multi-
parous women. That is why an
isodose chart must have to be made
in every case taking into account
individual variations in anatomy.
This is possible when the exact
location of Radium in situ is found
out either by the method of recon-
structing the positions of radium
sources by using the tube-shift
radiograph, or by the Contour Pro-
jector method of Mayneord or by
the three dimensional X-ray tech-
nique of Winternitz.

The transverse diameter of the
mid pelvis of an average female is
about 13 c.m. The central part of
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the coronal plane at the level of the
ischial spine or external os receives
an effective dose of radium (varying
from 20,0000 to 6,0007), the dis-
tance covered being approximately
510 6 c.m. The intervening volume
of tissues bhetween this adequately
treated central zone and lateral
pelvie wall measuring only 4 ¢.m. on
each side is to be treated by X-rays.
The lateral ¢ throw ’ of the effective
dose from the central zone should
also be taken into account while
calculating the effective dose of the
lateral zone. The initial lesion of
radiation necrosis is not so much
due to direct effects of the radiation
on rectum or bladder but to high
dose effects at the junction of the
central and lateral zones where the
ureteric bend is  unfortunately
placed. This point is invariably
ignored while deep X-raysare given
subsequent to Radium treatment.
Deep X-ray treatment should be
given through a 4 ¢.m. wide portal
instead of the usual 10 x 15 c.m.
fields. It has become a proved fact
that for effective treatment, lymph
nodes require a fairly high dose. Tt
would be practically impossible to
give 3,000r. tumour dose through a
small portal of 4 c.m. wide from any
200 k.v. Deep Therapy apparatus
without causing considerable skin
damage and great metabolic distur-
bances resulting from a high cumu-
lative ‘“integral dose””. The main
factors controlling the integral dose
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are the size and number of the. ﬁt?lds
and the penetration of the radiation.
If the full tumour dose is prqperly
and systematically given, the integ-
ral dose averages 40 mega-gramme-7
at 1,000 k.v. and produces c}eﬁmte
impairment of patients vitafhty but
from which recovery occurs in about
2 months. At 200 k.v. the integral
dose would be over 60 mega-gram-
me-r, which is higher thal} has yet
been given in any conditlon., and
would almost certainly impair the
patient’s vitality to a critical degree.
(Phillips). Here comes the .real
importance of supervoltage: with a
million-volt apparatus. With 2(.)0
k.v. a large portal is essentnial. in
order to have the eventual radiamop
which is composed of one-third pri-
mary radiation and two-thirds
secondary radiations. On the other
hand, secondary radiation plays @
small part when milli(mvo.lt. is
employed. Further, witha rl}lll}on-
volt apparatus secondary radiations
that are formed do not scatter
haphazardly in all directions_but are
driven straight forward because O_f
the tremendous energy of the pri-
mary beam. Consequently they are
added to and become part .of .the
bundle of the primary beam. (Fried-
man). Thus the NaTrow beams of
X-rays may be efficiently employed
through a small pox.‘tal of 4 c.m.
width, without impairment of the
vitality of the normal tissue or of
the patient as a whole.
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Statistical Analysis

For proper assaying of statistical
results three things are essential,
viz., operability rate, relative cure
rate, and absolute cure rate. For
the last twenty-two years I have
heen classifying my cases according
to the League of Nations’ formula
and, since 1932, operation has been
undertaken as a side-chain to radio-
therapy. Materials for operation
were taken not only from Grade |
and 2, but also from Grade 3. Thus,
426 per cent of Grade 1, 28 per cen‘t
of Grade 2 and 5 per cent of Grade 3
cases were operated upon, and ?he
rest were treated with radi‘at.lon
therapy. Although all the clinical
materials were at my command, 1
did not insist on operation for all
cases which were deemed ()perable.
Patients were given a frec (shOlf;e,
and operation was done only on will-
ing patients, although 1 ha\ie found
by careful scrutiny that 577 per
cent of all cases could have been ope-
rated. I have operated on 165
patients, six of whom died of opera-
tion, the primary mortality being 4
per cent. The total number of
patients operated upon bet/ween 1932
and 1940 is ninety-three. Five-year
salvage cases totalled 35, i.e., a rela-
tive five year cure rate of 37'6 per
cent. The total number of patients
operated upon between 1937 and
1940 is 40, of whom 16 patients were
well after five years, thus yielding
a relative five year cure rate at
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10 per cent.  'The total number of
patients operated upon during 1932
to 1936 is 53, of which 19 were well
after five years, and 13 after ten
vears, thus giving a relative cure
rate of 36 and 245 per cent respec-
tively.  When taken separately in
different Grades, the five vear rela-
tive cure rates werp 61°5 per cent of
Grade I, 44 per cent of Grade 2 and
156 per eent of Grade 3.

Against these figures and during
the same period between 1932 and
1940,  my ftive-vear relative cur®
figures by radiotherapy are 66 per
eent in Grade I, 31'5 per cent in
Grade 2. [2'6 per cent in Grade 3,
and 23 per cent in Grade 4 (Tables

1T,

TagLe {
Operability rate AT
Total Number .o 166
Primary Mortality .. 4,
Relative 3-vear cure o376
Relative 10-vear cure o 24 500

TaBrE IT

(1932-1940)

Total No. operated .. o3
d-vear salvage . 35

Relative 5.vear enre 376 o

TasLe 111

(1937-1940)
Totat No. operated .. 40
S-year salvage .. 16

Relative 5.vear cure

4070
TasLe [V
(1932-1936)
Total No. operated .. 53
J-yvear salvage S b
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Relative 5-vear cure rate 360 o,

Relative 10-vear cure rate 245 4,

TarLe V
Relative 5-Year Cure Rate

(Radiation Therapy)

(1926-1932)
Stage [

534 o
Stage 11 R YA TN
Stage T11 .. 940,
Stage 1V .. 17 o,
Absolute 3-vear cure rate 12:92 o
Absolute 10.year cure rate . 94y,

TasLe VI
Comparative 5-Year Cure Rate
During the Same Period, 1931-40

Operation Radiation

[5) o
;0

Stage [ .. 61'5 660
Stage 1T .. 440 315
Stage IIT .o 156 12'6
Stage IV .. 23
Absolute 5-yvear cure rate . 12'9
Absolute 10.year cure rate.. 94

Unfortunately, [ cannot give an
absolute cure rate of my cases from
1932, as the patients cannot be
grouped under one particular method
of treatment.  Result will certainly
he vitiated if an attempt be made to
find out an absolute cure rate of
operation cases against the bulk of

remaining cases who were treated by
radiotherapy.

My results from radiation therapy
from 1926 to 1932 are as follows :
the relative five-year cure rates are
a 534 per cent of Grade 1, 37°5 per
cent of Grade 2, 94 per cent of
Grade 3, 1'7 per cent of Grade 4. The
absolute cure rate is at 12°9 per cent

3 s
.\ ¢
3 { o
! 3
v
-
®
.
} ’\
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after five years and 94 per cent
after 10 years.

It is evident that the results of
radiation are not so striking as those
of operation. So far as radiation
therapy is concerned, I am afraid
my technique is perhaps not very
accurate and precise. Besides, my
hospital cannot afford to give free
treatment to all patients, thereby
sustaining a loss of the early cases.
The patients are mostly poor and
irresponsible. A good number of
them (183 per cent) did not take
the complete course of treatment,
cither because they could not afford
it, or they thought they were cured
in spite of repeated insistence to the
contrary. Moreover, there being
no arrangement for registration
system, patients once changing
their residence could hardly be
traced. Lastly war, famine, flood
and communal disturbances have
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practically dislocated the civil life,
thereby making difficult the follow-
ing-up system. IfI take a relative
cure-rate of only those cases who
have taken a complete course of
treatment, the results will be 149
per cent, which stands comparable
with the results of other workers.

Conclusions.—In conclusion, 1
must admit that we have as yet no
remedy for advanced cases. Opera-
hle cases yield satisfactory results
up to a certain limit whatever me-
thod is followed, provided treat-
ment be given efficiently and with
meticulous precision. It is only by
the detection of carly cases and cen-
tralization of patients in specia]
cancer clinics that we can markedly
improve our end-results and hence
the right movement should be the
education of lay public and special
courses of cancer training for the
general medical practitioners.
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Radiological Aspects of Neuropathic Joints*

Dr. S. N. DEBOO, M.B,, M.R.C.S. (Eng.)
Ho~. Raprovocist To TR G. T. Hosrirar (Bombay),
TracHEr IN Rapiorocy ror D.M.R. (Bombay), axo D.M.R.E. (Bombay).

ORRECT diagnosis is the basis
upon which modern medi-
cine rests. During the past few

years, clinical diagnosis has steadily
improved in accuracy. Routine
experiences with older methods and
older technics, both clinical and
radiological, steady improvements in
them increasing practically every
day, the correlation of medicine,
surgery, pathology, and radiology,
have revolutionised our conception
of joint diseases.

There is no doubt that X-rays
have widely extended our knowledge
of the growth, development, and
structure of bones and joints, nor-
mal as well as pathological. They
have given us details of osseous and
articular changes, and outlined them
graphically. These graphic changes
have frequently helped us in an
accurate diagnosis, particularly
when clinical signs and symptoms
are indefinite, when the history is
vague and unreliable, and when
laboratory findings are not helpful.
The use of X-rays in diagnosis has
become practically routine, when-
ever certain diagnostic problems
appear, whether it is the joints or any
other part of the body.

I here wish to stress one point. It
is most important that the radio-
logist should be furnished with clini-
cal and laboratory data, as their
assistance may give him a lead
and may enable him to search
specially for certain X-ray findings,
which may not occur to him at the
time owing to the pressure of routine
work and which might thus other-
wise be overlooked. Many a time
cases have been referred to him for
radiological examination without
any clinical history or data.

Much has been said about Syphilis
of the bony skeleton and about other
diseases of bones and joints, but
references to Neuropathic joints have
been few. The literature on these
joints is certainly very meagre. It
is peculiar that this condition is not
frequently mentioned in the radio-
logical journals.

Necessity of an analytical scheme

A correct diagnosis of a Neuropa-
thic joint depends on our knowledge
of the significance of certain basic
changes which we find in the X-ray
film; otherwise correct interpretation
of the film is impossible. It must be
remembered that joints are complex
structures, and other diseases may

VIGTOR X-RAY CORPORATION (INDIA) LTD.

BOMBAY: Ballard Estate, P. O. Box 992, BANGALORE: Shri Narasimharaja Rd. P. O. Box 9.
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show similar appearances, but a
Neuropathic joint presents specific
patterns or certain specific changes,
and these must be noted by careful
attention to details.

'In consideration of the Neuropa-
.t}uc joint disease, and to interpret
1t accurately, it is best to proceed
along a scheme. Otherwise merely
interpreting it because it appears
similar to one which we already saw
In a previous case or one resembling
a case in the literature is not a
correct scientific procedure and may
lead to mistakes.

The analysis of the X-ray film
must thus be done taking into con-
sideration not only all the compo-
nents of the joint namely the bones
synovia, soft tissues ete., but also the
clinical aspects of the particular case
and any clinical and laboratory data.

In such a consideration, one should
have a proper knowledge of patho-
logical changes, X-ray changes and
an understanding of detalied anato-
mical relationship of the joints. The
first step is to recognise the normal
joint from the Neuropathic joint and
the'n to review the various patho-
logical processes which are likely to
cause such abnormal changes in
order to decide whether a Neuro-
pathic joint disease is most likely to
be probable or likely to be most res-
ponsible for the abnormal shadows
under consideration, When one has
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obtained such an information from
an X-ray film pointing to a Neuro-
pathic joint disease, then it must be
correlated with the history of the
case, the physical signs and symp-
toms, and the laboratory findings.

Importance of a perfect X-ray film

In order to diagnose a Neuropa-
thic joint disease, it is absolutely
necessary that the X-ray technic is
perfect. Such a technic should show
fietails not only of the bones and
Jjoints, but also of the surrounding
soft tissues. Changes in surrounding
soft tissues such as deposits of
flocculent calcium not only within
but outside the capsule of the joint
might be graphic pathognomonic
signs of Charcot’s joint. A few points
in technic maynot be out of place.
A long film distance from the anode
is always better as it avoids exces-
sive shadow enlargement, which by
cutting off the magnification gives
sharper details. The one distance
most commonly used now & days is
100 ¢ms. or 40 inches, for all joint
work. The K. V.P. is here an
important factor. It should vary
from 40 to 70 K. V. P, depending on
the joint to be X-rayed, increasing
it as the thickness of the joint
increases. One always uses a low
K. V. but consistent with details,
particularly soft tissue details and
contrast. One has to avoid excessive
density in these X-ray films, as it
might obscure soft tissue details,
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which are very important in Char-
cot’s and other Neuropathic joints.
For knee, shoulder and hip joints
Potter Bucky is essential.

Importance of anatomical details

To interpret a Neuropathic joint
disease, it is essential that one
should be quite familiar with the
anatomy of the joints. The study
of the joint should include not only
the hones in the region of the joint,
the articular cartilages and the
joint space, but should include also
the bones outside the joint, the
condition of the synovia, of the
joint capsule, and of the soft tissue
details. One sees the condition of
the bones directly, but the articular
cartilages, the synovia, the joint
capsule, and the joint space are all
transparent, and an evaluation of
these points must be made by in-
direct evidence.

Classification of Neuropathic joints

Charcot’s type of Neuroarthro-
pathy is often referred to as arthro-
pathy of  Tabes Dorsalis, or as
arthropathy of Syringomyelia or of
Leprosy or even as arthropathy of
Dorsal column damage. The Neuro-
pathic joint belongs to a group of
conditions like hypertrophic and
atrophic arthritis, ankylosing spon-
dylitis, gout etc. under the heading
of chronic arthritis. Neuropathic
arthropathy is classified by Schands!
as follows :— '

Schands’'l Classification of

Neuropathic joints

I. Tabes Dorsalis.

II. Syringomyelia.

II1. TFollowing lesions of peri-
pheral nerves. (1) Injury;
(2) peripheral neuritis ; and
(3) leprosy.

1V. Following lesions of the
cerebrum: (1) Dementia
paralytica ; and (2) hemi-
plegia following cerebral
hemorrhage.

V. Following lesions of the
spinal cord: (1) Injury;
(2) congenital malforma-
tions; (3) tumours; (4)
T. B. spine; (5) acute
myelitis; (6) anterior
poliomyelitis ; and (7) pro-
gressive muscular atrophy :
() Aran Duchenne type;
and (D) spastic type—am-
yotrophic lateral sclerosis.

Classification with reference to History

In 1868 Jean Martin Charcot
drew attention to the joint condi-
tion accompanying lesions of the
central nervous system, especially
Tabes Dorsalis. He then described
the clinical entity, the classical
Charcot’s joint of Tabes Dorsalis.
The condition was at first thought
to occur in Tabes and Syringomye-
lia only. Tt is true that they
mostly occur in the above two con-
ditions, and that Tabes and Syringo-
myelia should be first considered as
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possible etiological factors. But a
look at the above classification
shows that they might be seen in
nany other conditions for example
in lesions of peripheral nerves, spi-
nal cord and cerebrum, in other
words, in lesions of upper and lower
mctor neurone. This is an impor-
portant point.  Standard X-ray
texts however casually mention the
whole subject in their paragraphs
on Charcot’s joints ; some eve?l omit
the subject entirely.

Pathology.—Nowhere is a know-
ledge of pathology more important
for interpretatior of X-ray films
than in Neuropathic joints. The
pathology and morbid anatomy
findings of these joints may be divi-
ded into 2 groups: (1) lesions of
upper motor neurone ; and (2) lesions
of the lower motor neuronc. The
lower motor neurone lesions may be
divided into 2 groups: (1) Simple;
and (2) Charcot’s type. The Charcot
type may be further divided into
Leprosy, Tabes and Syringomyelia.

L. Lesions of upper motor meu-
rone :—The cases in this group show
spastic paralysis and are associated
with changes in the bony skeleton.
The changes are :

(@) The involved bones appear
smaller with a diminution in the
diameter of the bone, the cortex of
the bone appears thinned and there
may be osteoporosis. These are the
changes associated with disuse
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abrf)phy. Should the spastic para-
lysis occur in childhood, even the
shape of the bones may be changed.

(b) In some cases there may be
found dislocation or subluxation of
the joint, and spine may show a
lateral curvature. Thus subluxa-
tion may occur in the hip joint
when there is marked spasticity and
rigidity of the lower extremities.

2. Lesions of the lower wmotor
neurone and nerves: (u) Simple;
and (b) Charcot’s type.

(@) Simple :—The cases in this
group show flaccid paralysis, and
follow acute poliomyelitis most
commonly, or after motor nerve
paralysis. Bony changes here are
seen rather late in the condition.
They are osteoporosis of the bones of
the part, and thinning of the cortex;
the bones appear smaller, and the
affected limb appears also much
smaller. There may be subluxations
and dislocations, and cven fracture
may occur with a very minor degree
of injury. The changes are more or
less the same as those seen in the
upper motor neurone lesions. But
besides these there may be bone
changes associated with genu val-
gum, or pescavus, or coxa valga,
and the spine may show a degree
of scoliosis. The spine, if the sco-
liosis is of long standing, may show

marginal lipping and secondary
osteoarthritis,
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(b) Charcot’s type:—(i) Leprosy;
(ii) Tabes; and (iii) Syringomyelia.
(i) Leprosy :—Bone changes are
seen in the neural type of lLeprosy;
but are rare in skin type. Cases
showing neurological changes with
skin involvement show diffuse osteo-

. porosis of the bones of hands and

feet, and cysts resembling Jungling’s
disease. Pathological fractures,severe
deformities, mutilations of hands
and feet may be secn.

In Neural leprosy, the predomi-
nating bone changes are slow absor-
ption, most marked in the phalan-
ges of the hands and feet.  T'he tips
are first involved and the proximal
phalanges are the last to disappear.
Fractures may oceur with minor
degree of trauma, and usually no
callus is visible. Often wesee defor-
mities, gross, extensive and muti-
lating.

(ii) Tabes :—Here the changes
are seen in the synovia, ligaments,
and the bones. Synovial membrane
shows increase in size, hypertrophy
of the villi so that the whole mem-
brane shows a shaggy or villous
appearance. The villi are not in-
frequently pedunculated, and are
sometimes detached completely for-
ming loose bodies in the joint (joint-
mice). The synovial fluid is increa-
sed greatly in quantity and forms a
hydrarthrosis.

The capsule is enormously disten-
ded, intra-articular ligaments and

tendons are often destroyed, and
extra-articular ligaments are often
stretched and wasted. In the later
stages the synovia may be destroyed.

The effusion is rather viscid and
slightly yellow, sometimes bloody,
but never purulent unless it is secon-
darily infected from a perforating
ulcer or a septic focus. The hydrar-
throsis is well marked in the shoul-
der and hip joints.

The cartilages are worn away and
from their margins spring osteophy-
tes or ecchondroses.  The bones
show extreme wearing away, the
head of the bone may be so worn
out that the joint may show the
appearance of an excised joint. Cal-
careous and osseous plaques may be
formed in and on the capsule. Frac-
tures and subluxation may occur.
Reunion is not visible after frac-
tures.

(iii) Syringomyelia —The under-
lying morbid change is a gliomatous
degeneration of the cord compress-
ing and destroying the spinal grey
matter in the neighbourhood of the
central canal. It may occur through-
out the spine, but is nearly always
situated in the cervicodorsal area.

The articular lesions are similar to
those in Tabes, but are especi-

ally common in the shoulder and
elbow. Atrophic, hypertrophic
changes, and hydrarthrosis arc seen.
Subluxations and fractures are fre-
quent complications.  The bone
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c‘hanges are seen in the bones of the
fingers and other joints of the upper
extregxity. Owing to the frequent
t&ssocmtion of ulcers and whitlow
infections of the joints are relativcl):
more common, but the suppuration
is of a low grade virulence.

The pathological changes have
been dealt with herc in detail as a
knowledge of these changes is abso-
lutely essential to the proper under-
standing of the radiological appear-
ances.

Etiology.—The radiologist may
well ask how thg lesions of centrz;l
nervous system give rise to such
distinct pathological and radiologi-
cal entities. There are various
theories, French, German etc. (Percy
Delano.)?* The French Theory classi-
fies all Neuropathic joints as trophic
disturbances. Charcot was a firm
believer in this theory. The theory
is that it is a joint destruction due
to abnormal stimuli transmitted
through so called Trophic nerves.

This theory has been denied by
some.

The German theory was put forth
by Volkmann, who assumed that
the spectacular joint changes merely
originated in multiple subclinical
injuries which were not seen to
because of the insensitivity of the
affected joints.

.A third theory is that together
with the disturbance of the central
nevous system there is probably a
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superadded low grade syphilitic
infection of the joints. This theor

can be discarded because no spirobf
f‘haetes have been found at any time
in Charcot’s joints, and secondl

these lesions occur also in Syrin 03-7
myclia, and they can not he dist%n-

guished from those of T i
logically. a‘bes e

A fourth theory has been put for-
v&iard recently by Hodgson, Pugh and
Young®. They believe that the bone
changes are due to a type of osteo-
II.]yeliﬁS secondary to chronic infec-
tion of the contiguous soft tissues
rat,her. than neurotrophic distur-
bance proper. They found that an
acute or chronic inflammatory pro-
cess of the soft tissues in the region
of the involved bones was present in
all the cases of Neuropathic joints
suggesting that this may be tht;
direct cause of the bone changes
}ndepcndent ofany nervous disorder.
They found that where feet presen-
ted neurotrophic changes, in every
case there was infection of contigu-
ous soft tissues while the disease of
the nervous system was only pre-
sent in a small number of cases.

Considering  the  pathological
changes and the morbid anatomy
findings, Volkmann’s theory fits in
more with them. He assumes that
the Sl‘ll‘pl‘iﬂing graphic changes origi-
nat.e m multiple subclinical trauma
which were not seen to because of

~ the insensitivity of the affected joint

-

The joint thus bears an undue strain
from every day life, and becomes
more and more injured. The result
is that the ligaments are loosened,
the capsule elongates and becomes
stretched, and so the bones come
in undue contact and thus they
rub together more forcefully than
usually or normally. This results
in wearing of the opposite arti-
cular cartilages, and finally even
of the cortex of bones beneath the
cartilages. This degencration and
partial disappearance of joint carti-
lages expose the bone beneath. There
may be a proliferation of cartilage
too and this may become converted
into subchondral bone. As a repair
measure there may be some bone
reaction and subcortical sclerosis.
The stretching of the ligaments
and of the capsule may allow abnor-
mal lateral movements of the joint.
This may causc hwemorrhage, with
production of flocculent calcium,
subperiosteal new bone formation
and even osteophytes. Continued
further, the bone destruction would
be extensive and would lead to
almost total disintegration of the
articular ends of the bones. The
humeral and femoral heads may
become totally lost by disintegration.
In the hip a wandering acctabulum
may be found. It may even result
in subluxation. It may even per-
forate the acctabulum with the so-
called central dislocation of the head

of the femur.
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Clinical features —They are also
important in Neuropathic joints.

Simple neuropathies like acute polio-
myelitis :—Here there is histury of
sudden onset of fever, with stiffness
of the neck, and thereafter flaccid
paralysis of onc or several muscle
groups. Later there is muscle atro-
phy, flaccidity, and abnormal mobi-
lity of one or more joints, possibly
associated with a dcformity.

Charcot’s type: Tabetic arthropathy:~
Here the onset of symptoms is
nearly always sudden, dramatic
and painless. Sometimes the patient
wakes from sleep and finds that a
joint has become greatly swollen and
useless. No tenderness or pain may
be felt in passive movement, and
movements may be permitted
through an abnormal range and that
also painlessly. In the knee one
may obtain lateral tlexion or even
hyperextension. The fluid in the
joint may be absorbed and the joint
return to its normal condition, but
more commonly the joint will show
the typical changes described in the
previous pages. The mostimportant
point to bear in mind is the entiic
absence of pain and abnormal mobi-
lity of the joint.

Syringomyelic arthropathy :—The
clinical feautures are similar to
those in Tabes. There is a slow pro-
gressive atrophy of muscles, distur-
bances of sensation and of vaso-
motor function. As the favourite



site is the cervicodorsal region, the
progressive muscular atrophy is most
often in the muscles of the upper
extremities and the shoulder girdle.
A claw hand frequently develops.
Usually there is a characteristic loss
of temperature sense and pain sense,
while tactile sensation is present.
In Morvan’s type of syringomyelia,
even the tactile sense is lost. Often
the diagnosis is only arrived at
when the patient is referred for
X-ray examination for swelling of
~ the shoulder or elbow.

Leprotic arthropathy :—VUlcers on
the tips of the f‘ingers and toes,
perforating ulcers in feet, dry gan-
grene or complete absorption of the
toes and fingers are common features.
Hands and feet appear mutilated,
sometimes beyond recognition.

Laboratory findings.—In simple
types as in poliomyelitis :—Blood
shows slight anamia and moderate
leucocytosis. Spinal tluid is clear
to opalescent, and there are increased
protein and lymphocytes during
active stages.

In Charcot’s type :—Findings are
variable. In Tabes, Wassermann may
be negative. But the radiologist
should not deviate from his diagnosis
because the Wassermann is negative,
as this is to be expected in about
509, of cases of Tabes.

X-ray findings.—Swmple arthropa-
thies :—In upper motor neurone
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lesions, the bones in the X-ray films
show two main changes. The firsg
is thinning of the cortex, osteoporo-
sis and a diminution in the dia-
meters of the bones of the joint. The
second change may be dislocation
in a joint or seoliosis in the spine.

In lower motor neurone lesions—
after poliomyelitis, similar bony
changes are seen, late in the course of
the disease. At first the bones of the
joint show a minor but, widely spread
decalcification of bones. The joint
space however remains normal, and
the articular cartilages are normal,
or may just show slight thinning.
In later stages, there is marked at-
rophy of the muscles, and bones
show marked decalcification and
osteoporosis. In the growing bone,
there is diminished development.
The articular cartilages show more
thinning. There may be dislocation
of the joint, and even spontaneous
fractures with a mild or minor deg-
ree of trauma may occur.

Spinal simple arthropathizs :—1In
carly cases, the films would show
irregularities of the facets of apophy-
seal joints, slight eburnations of
articular surfaces, and the interver-
tebral discs may show irregular or
asymmetrical spacings. There may
be scoliosis and kyphosis.

In the later stages, the apophy-
seal joints show osteoporosis and
narrowing of the articular space

Radiological Aspects of Neuropathic Joints—S. N. Deboo 79

between the facets, scoliosis and
kyphosis. Later still the spine
shows secondary spondylitis.

X-ray findings in Leprosy.—
According to the specifications of the
International Congress of Leprosy at
Cairo (1938) there are 2 types of
leprosy: (1) The nerve or neural type,
including all cases of benign leprosy
with polyneuritic manifestations;
and (2) the lepromatous type, for-
merly called the cutaneous type, in
which are grouped all cases of malig-
nant leprosy with lesions especially
on the skin and other organs.

Of the two types of leprosy, neu-
ral and lepromatous, the leproma-
tous type is usually free from bone
lesions, and even if they do occur,
they are limited in extent. The
bone changes are however more
common in neural leprosy. They
consist of slow bone absorption, first
starting in the tips of the distal
phalanges, subsequently in the
middle, then in the proximal pha-
langes, which are the last to disap-
pear. If serial films are taken, the
gradual disappearance may be visua-
lised. In the hands, the process
seldom goes higher. In the feet, the
heads of the metatarsals and the
phalanges show the bone degenera-
tion and absorption.

These bone changes are best
studied by division into four groups.

1sT Group :—The earliest changes
are the decreased density and greatly
11

increased decalcification or radio-
Tucency of the bones of the hands
and feet especially in the epiphyses
of the phalanges, metacarpals and
metatarsals. The medullary canals
appear wider than in normal cases.
This decalcification results in the
formation of clear well defined zones,
seen in both ends of the phalan-
ges and the distal ends of metacar-
pals and metatarsals. Gomez and
Acosta’ call them vacuoles. The
nutrient foramina are enlarged so
that they become visible on the
radiographs (Murdoch and Hutter?).
Besides rarefaction and decalcifica-
tion and sometimes vacuoles, Gomez
and Acosta describe zones of hyper-
calcification  occasionally — accom-
panied by a widening of the proxi-
mal ends of one or more phalanges,
covering the adjoining phalanx like
a cap. They also describe hyperos-
tosis without hypertrophy of the
bone. So that there is increased
density of phalanges, metacarpals,
and metatarsals cspecially -at the
diaphysis, at the same time with
rarefaction of some phalanges and
normal calecification of others. I
have not noticed these hypercalei-
fication or hyperostosis described by
Gomez and Acosta.

2xp Group:—The bones of the
hands and feet show at first minute
defects at the tips of the distal pha-
langes ; this is an osteitis showing
absorption of hone. Then the tufts
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shovr{ further erosions or excavations
At times a part of the tuft op tufté
are shaved off almost diagonally, at
other times the phalanx nppo,a,r; to
be cut across transversely or obli-
quely, or the tip of the tuft may
show a comb like appearance. The
process does mnot stop here hut
Invades the proximal end of the
pbalanx. Then the entire tuft may
disappear—called the collap button
appearance. The shafts may show
very prominent or enlarged nutrient
foramen. When the end of proxi-
mal phalanx is approached, the
density there firste increases and the
end of the phalanx expands accord-

ing to Gomez and A costa, which they
call ““hooded .

38D Group :-T ¢
| 1 :=The phalanges, meta-
carpals, and the metatarsals may
show destructive changes or cystic

changes  resembling

Jungline’s
disease. . ma

These cystic areas may
show fractures even with a minor

trauma. One characteristic of the
destructive changes at the tufts ig
that they never heal. Fractures
usually do not unite in lepers, but
Gomez and Acosta differ from this
as they have observed union of fmcf

tures with callus opaque to X-rays
in 3 of their cases,

41H  GROUP :—Arthritic—bo t h
atrophic and hypertrophic types
Owing to the absence of pain, injur§;
to bones and joints is not minded or
taken notice of, and this results in
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destruction of the articular ends of
bor{es. Even fractures may not be
not;cefi by patients, Ankylosis is not
seen in these joints. Gomez and
Acoste.m however state that in the
leprotic metatarsophalangeal joint
osteoarthritis which occurs in per-
forating ulcer of the foot, healing

takes pl.:we I most cases through
ankylosis.

.The important point to bear in
mind in interpretation of films is
that whenever tips of the phalanges
show partial ahsorption or shaving
or slicing like appearance, or the
collar button appearance or enlarged

nutrient foramen, leprosy should be
suspected.

Murdoch and Hutter® in an excel-
lent article show that the bone chan-
ges oceur in cycles, showing peri-
o‘ds'of dormancy and reactivation
s1m}lar to the recession and exacer-
})atlons visible in cutancous leprosy.
l?hey say that after the initial reac-
tion, the bone may regenerate or
de‘genera-te. One bonein ah extre-
mity may improve while the other at
the same time is retrogressing. This
more or less selective sprinkling of
pathology in varying stages of dege-
peration or regeneration, they hold,
is from the X-ray point of view cha-
racteristic of leprosy.

Differential = diagnosis.—Cyst
f(.)rmat,ions can not be easily differen-
tiated from the cyst of sarcoids,
(Jungling’s disease), or other specific
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cysts. The diagnosis may be actu-
ally established by accompanying
clinical and skin manifestations.
Bacilli may be recovered from the
bone cysts.

The X-ray differential diagnosis
from other neurotrophic disturbance
is usually impossible. Tabes, Syrin-
gomyelia, certain forms of syphilis,
chronic peripheral or spinal nerve
injuries give identical X-ray pictures.
The shaving or slicing like, the col-
lar button appearance, the enlarged
nutrient foramina may be helpful.

X-ray findings of Tabes and
Syringomyel'ia..—They are  CONsi-
dered together as both give X-ray
appearances which ave similar, and
there are no radiographic teatures
by which a Charcot’s joint of Syrin-
gomyelia may be distinguished from
that of Tabes.

Charcot’s joints are usually seen
in persons past 40 years in age.
2 of our cases were over 55 years.
Males are usually more often
involved than females. At least two-
thirds are usually males. In our
series all cases were males. Thus the
relative proportion may be higher,
than twothirds, but the number in
our series is too small.  Of all pati-
ents suffering from syphilis, appro-
ximately 2 to 4% develop Charcot’s
joints. Amongst the Tabetics about
9 to 109 develop these changes. In
Syringomyelia, the proportion is
higher than 10%.

The commonest joints involved
are the knee, ankle and the foot,
then the hip, the spine and then the
shoulder. But any joint may be
affected. In our series, thereis one
knee, one hip, two shoulders and two
feet. The joints of the lower limbs
are more often affected in Tabes,
and the joints of the upper limbs in
Syringomyelia. Secondary pyogenic
infection may occur in the foot from
a penctrating or perforating ulcer.
Biluteral affections may occur but
unilateral affections are more com-
mon. In our series only one
case showed a bilateral condition and
that was in the feet. KEven more
than one joint may be involved in
the same person, but usually the
changes do not all occur together.
I have not scen one case with mul-
tiple joints.

The development of a Charcot’s
joint is usually slow in progress.
The cases seen both in hospital and
private practice are advanced cases
with the Charcot’s joints fully deve-
loped; early cases have seldom been
seen.

The main features of the Charcot’s
joints are excess of fluid in the joint
or hydroarthrosis, irregularity and
wearing out of the articular surfaces
or disintegration, sclerosis of the
articular surfaces, subchondral bone
formations, Hocculent deposit . of
calcium in and outside the capsule,
fracture, subluxations, loose bodies



within the joint, atroph
, Yy or hyper-
trophy of bones. P

. Each of these should be studied
in detail.

.l. Excess of fluid or hydroarthro-
st :—This is usually an early sien
and shows itselfin the X-ray ﬁlmhb\;
increased width of the articular
space. Such an appearance in a
Jomt, particularly when it is painless
and after only & minor degree  of
trauma  should make us suspect an
early Charcot’s joint. There may
be an increase of the soft tissue
shadow surrounding the joint. Tt
may be associated with other
changes of Charcot’s joint.

The 2nd early sign is that the arti-
cular surfaces appear somewhat
sharper, better defined and show
increased density ; not an actual
bone sclerosis yet,

Then the 3rd sign may appear,
namely that the articular surfaces
may just show a regular wearing
away.

All this time the joint, because of
the absence of pain and abnormal
range of mobility, impairment of
stability and function of the affec.
ted limb, and not mindful of minor
degrees of trauma, is undergoing
further pathological activity, and
other signs make their appearance.
Yet because of the absence of pain,
h'e may fail to see the family physi-
clan hoping the attack to be over
soon.
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Soon the articular surfaces show
fu}'thel' and further wearing out, the
joint space becomes wider and wider.
'ljhe articular surfaces may be con-
siderably worn out. This wearing
out of the articular surfaces with
Increase in the joint space is very
characteristic of Charcot’s joint. No
other joint condition show§ the same
wearing out.

Another characteristic, and fre-
quently pathognomonic sign is the
appearance of irregular calcium
deposits, some specks, some bigger,
both within the capsule and outside
the capsule. Time after time, our
attention is first drawn to this sign,
before one evaluates other diagnostic
signs.  Of course one meets with

such calcium deposits in other condi-
tions as well.

Therc are 2 types of cases seen,
atrophic type and the other hyper-
trophic type ; in some patient;s the
early changes are of an atrophic
type, which may later on become
the hypertrophic type. In other
cases the hypertrophig type may
precede the atrophie type.

In hypertrophic “gypes, owing to
qisorganisation of ;the joint, the
|9int appears much bigger and mas-
sive, and the joj,'nt space may be
twice the norm# size, . certainly
much bigger than normal. There
is irregularity of the earticular sur-
faces, often gross, and there is.con-
siderable new bone formation. 'The

calcium deposits outside the capsule
and inside may show organisation.
New bone formation may be in the
form of osteophytes or loose frag-
ments within or outside the joint.
The osteophytes may be loose deta-
ched bone fragments, probably the
result of trauma. Some such frag-
ments become attached to the bones
and grow in an amorphous purpose-
less fashion.

If one looks at the contour of the
joint, it appears quite irregular, and
larger than normal. With the pre-
sence of hydroarthrosis, wearing out
and considerable destruction of the
articular surfaces, subluxation is
frequently found, or even disloca-
tion. In some cases the first indi-
cation of a Charcot’s joint is a pain-
less dislocation with a large effusion.
In our case of Charcot’s joint in the
hip, the attention was drawn to a
dislocation, a pseudarthrosis, which
was not clinically mentioned. The
painless dislocation particularly in
the hip has been reported. In the
knee, the tibia, fibula and the patella
are frequently displaced laterally and
even completely dislocated from
the femur. Another region where
the painless dislocation may be the
first sign is the shoulder joint, and
this may indicate the probable
diagnosis.

In this type the glenoid cavity in

the shoulder joint may appear dense
and massive and the lower margin
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may show a big cup-shaped socket.
In the hip joint, the acetabular
socket forms an upward extension
forming a large excavation or a roof
and also a pseudarthrosis. The
subluxation, the wearing out of the
sockets, and their extension, the
excess of new bone formation, osteo-
phytes, possibly caleium deposits,
the increased density of bone can
seldom be mistaken for any other
condition. The sclerosis of bone
beneath the articular cortex is most
characteristic and this point s
particularly helpful in the Charcot’s
spine where other characteristics
may not be helpful.

In the atrophic type the bones
show diminution of the extent of the
articular surfaces, there is absorption
and atrophy ofthe extremity of the
bones, there is irregularity of the
articular surfaces, and the size of the
joint is also diminished. Deposits of
flocculent calcium may or may not
be visible. The important point to
bear about this type is that this
type resembles a surgical excision of
the part of the bones.

In Charcot’s joints, besides dislo-
cations, fractures or fracture dislo-
cation may occur. Fractures are
seen in the intertrochanteric region
of the femur and in the lower ends
of tibia and fibula, in the femoral or
humeral shafts, and in the knee
where one finds marginal fractures.
The one important characteristic
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of these fractures is that they are apt
to remain ununited. In some cases,
the fractures, may precede the deve.
lopment of a Charcot’s joint. Brails.
ford says that an attempt to secure
union of such a joint in an extracap-
sular fracture of the neck of the
femur by the insertion of Smith
Peterson pin was unsuccessful. He
says that the bone round this pin
was ahsorbed and the pin came away
and the fractured extremities of the
bone presented the clear worn sur-
faces of the (‘harcot’s joint.
Brailsford in his masterly des-
cription of the juints says that the
appearances in Charcot’s jointappear
in 4 stages. According to him the first
stage of hydroarthrosis appears and
is seen for about 2 to 3 years. This

is followed by the second stage of

disintegration where the articular
surfaces are considerably worn out,
the joint space is increased ; there
are deposits of flocculent calcium
within and outside the capsule. This
stage lasts for 3 to 6 months, after
which time the joint enters into the
3rd stage which he calls the hyper-
trophy stage. In this stage there
are extensions of the joint socket
which is twice or thrice the normal
size, and the calcium deposits are
undergoing organisation. He deter-
mines the duration of this stage as
about 3 to 5 years. This stage is
followed by the final phase which he
calls the atrophy phase. Brailsford
further states that these 4 stages
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following one after the other appear
to take place only once in the history
of the Charcot's joint  and this
sequence is not repeated.

In Charcot’s spine, the apophy-
seal joints may show marked ebyr-
nations, bridging, spur formation,
with scoliosis, kyphosis or lordosis,
The chief characteristic of Charcot’s
spine is  destruction of the opposing
bone surfaces and at the same time
there is & massive new hone forma.
tion. 'The commonest site is the
lumbar area particularly the lower
lumbar spine, and sometimes also the
sacral vertebrae. In such cases
there may be similar changes in hip
or knee or ankle or possible evidence
of syphilitic heart disease which
may be indirectly helpful. Tn other

:ases there may be destruction and
collapse of the involved vertebrae
without any new bone formation.

Differential diagnosis. —A Char-
cot’s joint can hardly be mistaken
for other lesions: there are some
lesions which resemble it.

1. Excised joint:—The atrophic
type of Charcot’s joint may be mis-
taken for an excised joint, but the
deposits of calcium within or outside
the capsule, and the history of the
case are helpful factors.

2. Malignancy of bone ——When
the lesion develops in the acromio-
clavicular or sternoclavicular joints,
a swelling is observed, and then
when the patient is X-rayed, marked
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destruction and osteoporosis of bones
may be mistaken for malignancy of
the bones. In the hip joint, a patho-
logical fracture in vhe trochanteric
or the subtrochanteric region may
be mistaken for a sarcoma.

3. Arthritis deformans —An
early Charcot’s joint may be mis-
taken for arthritis deformans, but
the marked bone destruction, hyd-
roarthrosis, calcium deposits are
important differential signs.

4. . Myositis ossificans :—After
organisation of calcium deposits and
subsequent new bone formation on
the outer aspect of the innominate
bones, or on the shaft of the femur
particularly after injury may be
mistaken for localised myositis
ossificans.

5. Subluxations and pseudarthro-
sis and fractures:-—These may be
mistaken for common traumatic
lesions, and suspicion of such lesi-
ons may not be had for some time,
a fortnight or over, because of the
painlessness.

6. Spine conditions :—The erosi-
ons, absorption of the phalanges
and metatarsals and other signs of
Charcot’s joints show sometimes
identical appearances as those shown
by spinabifida occulta and other con-
genital and pathological conditions
of the lower spine.

7. Pellegrini-Stieda lesions:—
The linear calcium shadows on the
side of the knec in Charcot’s joint

after injury may be at first mistaken
for Pellegrini-Stieda lesions.

8. Spondylitis  deformans and
other spine conditions :—The exten-
sive destruction and new bone-
formation in Charcot’s spine are
characteristic.

Y. Tabes and Syringomyelia :—
There are unfortunately no radio-
graphic features by which one can
distinguish a  Charcot’s joint of
Tabes from that of Syringomyelia.
This is however at times a very
important point. A diagnosis of
mere Charcot’s joint on radiological
grounds only may mean either Tabe-
tic or Syringomyelic. A diagnosis
like that may condemn a patient to a
syphilitic clinie. The patient may
show no positive Wassermann. We
know however that in 50% of cases
of Tabhes, Wassermann is negative.
In spite of no positive Wassermann,
and in spite of absence of positive
clinical or neurological signs or
symptoms of syphilis, or of Tabes
dorsails, he may receive a number
of antisyphilitic intramuscular and
intravenous injections. An examina-
tion of the patient and information
concerning the history and clinical
findings if possible may often help
the Radiologist to be specific in his
diagnosis. Here it must be remem-
bered that even here Tabes and
Syringomyelia arc not the only
conditions responsible for Charcot’s
arthropathy, as may be seen from
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Schand’s classification (Schand).! In
these cases the distribution is impor-
tant. The distribution of Syringo-
myelia is in the upper extremities,
where as that of Tabes dorsalis is
more common in the lower extre-
mities.

A case quoted by Mandeville® is
rather interesting, where the shoul-
der showed signs of Charcot’s joint.
With the common Tabetic conception
of a Charcot’s joint, the patient was
referred to a Syphilis clinic where in
spite of a negative Wassermann and
lack of positive clinical and neuro-
logical findings of Syphilis or Tabes,
the patient received a number of
antisyphilitic intravenous and intra-
muscular injections. Then the
patient showed pus pouring freely
from the thumb, then the loss of

Case 1. Left knee—A case of Charcot’s joint,
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tips of thumb, index and ring fing-
ers were noticed. X-ray showed
di.sml half of terminal phalanges
missing. With these clinical findings,
and X-ray findings of the bones of
the hands, the specific diagnosis of
Syringomyelia as the cause of Char-
cot’s joint was then given.

Case Accounts

Case 1.—J. N., age 55, male, com-
plains of swelling of the left knee-
joint since 3 months. (‘linically there
1s doughy swelling of the knee-joint.
No sign of fluid. Patella could not
be felt. The joint shows abnor-
mal mobility, and is painless. He
shows inability to walk, occasio-
nal low fever and general weakness.
He had a fall a few months back,
had a sprain when the joint was

greatly swollen. He

went to a bone setter,
and although the con-
dition seemed appa-
rently improved, the
joint became more and
more swollen. Patient
denies having had

- syphilis or venereal
disease.

Lumbar  puncture
shows clear fluid under
tension.

Skiagrams of both
knees and one ankle
were taken.

Left knee shows cha-
racteristic ~ localised
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paring of the articular ends of
the tibia and femur. The articular
ends show some increased density.
The joint space is completely dimi-
nished, the bony surfaces are in
closer contact. Both the condyles
of the femur and the medial condyle
of the tibia are completely womn
down. The tibia, tibula and the
patella show subluxation ; patella
shows lateral displacement. The soft
tissues around the joint are swollen,
and the pathognomonic flaky depo-
sits of calcium are seen in an expan-
ded capsule. These flakes of deposits
are especi:lly seen along the perio-
steal borders of the femoral condyles-
stage of disintegration. The right
knee shows no changes at all except
guinea worms in the popliteal space.
The ankle shows nothing abnormal.

This is a casce of Charcot’s knee
joint.

Case 2.—G. U., age 30. Definite
history of Syringomyelia. He com-
plains of inability to raise the arm
for 2 months. The filin shows the
characteristic erosion and absorption
of the head and also the upper part
of the shaft. There is marked sepa-
ration of the upper part of hume-
rus from glenoid cavity. There is a
collection of Hoceutent calcinm depo-
sit in theexpanded joint capsule. The
glenoid cavity is massive and shows
new bone formation and lipping.
I'he acromioclavicular joint is also
involved, showing marked destrue-

<y

tion of the outer end of the claviele.
The joint shows the stage of disinte-

Cask 2. Charcot’s joint—Stage of
Jdisintegration ending and stage of
hypertrophy commeneing.

gration ending and hypertrophy
stage commencing.

Case 3.—M. D., disease: para-
plegia. Pain in the umbilical region,
and inability to walk for 4+ months.
He felt weak and the inferior
extremity got paralysed, recovered
slowly and he was going about
with a stick. He gives history of
syphilis 4 years back. Clinically
there is incontinence of urine and
stools.  The lower extremities show
rigidity, there is wasting of left hip,
and the inferior extremity. Ankle
clonus is present. Urine : nil abnor-
mal. Blood-—R.B.('s. 28 millions.
Hb. is 45%, and W.B.(s. 5,800,
Wassermann is negative.  Cerehro-
spinal fluid is clear. Tension was
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Case 3. Newropathic hip joint

110 mms. and on pressure of jugular
veins rose to 290 mms. He was refer-
red for X-ray examination of the
dorsilumbar spine for hemiplegia.
The spine showed osteoarthritis. An
abnormality was however noticed in
the right hip joint region in X-ray
of the pelvis. It showed marked
subluxation of the head of femur
which had completely escaped notice
till the X-ray was taken. The head
of femur is displaced upwards but
shows no fracture, and is consider-
ably worndown. The acetabulum
shows some erosion, the greater
trochanter shows considerable des-
truction. It shows pathognomonic

collection  of  Hocculent  cal¢ium,
There are other opague shadows on
both hip joints, probably Bismuth
injection opacities.

Case 4.—R. 8., age 353, com-
plains of pain in the right foot for
the last 6 months. Patient denies
having syphilis. Superficial sensa-
tion is not present. Patient feels
sensations, such as pin prick. There
is thickening of both ulnar nerves.
The right foot shows deformity of
the ankle with swelling and a sinus
on the dorsum. There is partial
lossof toes of both feet since one
year. The films show marked in-
crease In the ankle joint space,
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destruction partially of
the talus and of the
calcaneus. There is
dislocation at the mid
tarsal joint. There is
destruction of the
cuneiforms and the
cuboid and of the outer
two metatarsals. No
investigation was

done as the patient
left.

Case 5.—M. S. T.
H., age 23. Patient
shows trophic ulcers
on the soles of both
feet ; duration is one
year. Patient says
that ulcer heals com-
pletely but breaks up
again. This has oc-
curred 6 to 7 times in
one year. He com-
plains of pain in plan-
tar aspects of both
feet. Deformity pre-
sent in both the feet.
He denies  having
syphilis. The X-ray
of the right foot shows
the collar button ap-
pearance of the head
of the proximal pha-
lanx of the 2nd toe;
the metatarsals are
pointed, with com-
plete disappearance of
the 5th metatarsal and

Skiagrams of foot and ankle showing inereased joint space of ankle. dislocation of

CASE 4.

89

midtarsal joint and destruction of adjacent bones.
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Right foot and left foot showing gross changes in metatarsals and phalanges.

a.

Casy

the little toe.  Lett foot
shows still more charac-
teristic appearances. All
the 5 metatarsals show
spontaneous multiple
fractures, and pointing
and  thinning of the
shafts.  The tarsals are
normal. The distal parts
of the metatarsals show
short sharply  tapering
extremities.  No definite
cause could be assigned ;
it may be a case of
neuropathie joint lesions
or neurotrophic lesions,
as such destructive ero-
sions occur not only in
Tabes,  Syringomyelia
and  Leprosy, but also
in Psoriasis, Raynaud's
disease, in Yaws, orin
other pathological condi-
tions of the spinal cord
such as Spina  bifida
occulta, Cholesteatoma,
in Trench feet ete. Pro-
visional  diagnosis:
Leprosy.

Case 6.—B. B., age
55. History of paraplegia
with retention of urine.
No stone in the bladder.
no evidence of stricture
i urethra ; there is loss
of power in both extre-
mities for 2 years. "Tone
I8 increased in  lower

Radiologic

extremities, =super-
ficial and deep sen-
sory responses are
normal. Bicepsand
Triceps jerks nor-
mal. Knee and
Ankle jerks plus
plus.  No clonus.
Swelling of knees;
clinically suspected
to have nenropathic
knees. The X-rays
merely show consi-
derable decalcifica-
tion of bones.

Case 7.—~N. N.
child, age about 10.
History of anterior
poliomyelitis.  The

Case 7.
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Cask: 6. Clinieally suspected ta be Neuropathie knoe-—
Skiagrams show mere ogteoporosis,

7 Pone changes in a ease o Anterior Poliomyelitis (A, P.oand Lat. views of kneey,
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radiographs of the knee show con-
siderable osteoporosis, thinning of

the bones and diminished diameter
of the bones.

Case 8.—Fever, pain in chest
and in limbs, Inability to move the
l'i.ght shoulder, for 13 years; was
given 10injections. Right shoulder
_](.)lllt‘ is completely disorganised, ac.-
t¥ve movements are all limited, pas-
SIVe movements are present. Signs
f)f Syringomyelia present. De_ep
Jerks are present. Motor power and
tf)ne are normal. Sputum is nega-
tive.  Urine shows some pus cells.
'.l'he joint shows sypical Charcot’s
joint appearances,
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Fistula Between Ureter and Colon—Healed
For Nearly Seven Years

RUDOLF TREU, M.D. (Cologne), L.R.C.P. & S. (Ed.). L.R.F.P.S. (Glasgow),
CALGUTTA,

HE following history is in many
respects so extraordinary that
its publication appears justi-

fied. It concerns a fistula between
the urinary tract and the colon
which existed for a long period and
remained closed after conservative
treatment for more than six years.
Beyond that it is of theoretical im-
portance as it shows that a fairly
comforiable state of health was being
maintained though the function of
one kidney was completely abolished
and the function of the other kidney
being at & minimum. Throughout
the time of observation there was
never any rise of blood-pressure or
any symptom of uremia.

The patient, a retired Anglo-
Indian male, aged 56, was seen first
on 13th November, 41, after having
suffered for years. The beginning
was said to have been a prostatitis,
later pyelitis, and since some two
years there had been from time to
time stool passed through the
urethra and urine through the rec-
tum. He had been treated in
several hospitals and when first seen
by me he had just returned from
one hospital where he had been told
that nothing could be done as an
operation was out of the question.

His general appearance was very
emaciated and ansemic. He ran
a septic temperature and it was
observed that stool and Hlatus were
passed from the urethra and that
his stool was watery. When the
patient was given charcoal he would
regularly pass a completely black
urine within a few hours. In his
stool urea was degronstrated chemi-
cally. '

Rectal examination and sigmoidos-
copy showed nothing of significance:
The cystoscopy showed a very
strongly inflamed mucosa of the
bladder. 'The ureteric orifices were
not clearly defined owing to the
general congestion of the mucosa.

The intravenous pyelography
showed a complete failure of the left
kidney to excrcte and an enormous
hydronephrosis on the right with
a very greatly dilated ureter on the
right which was occluded just above
the bladder. T'wo hours after injec-
tion of Pyelectan no urine was seen
in the bladder yet.

The pyelogram failed to localize
exactly the anatomical conditions of
the fistula. A barium meal also
failed to demonstrate the leak., Tt
proved the presence of numerous
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gone up from 459 kg. (7 st. 7
Ibs.) to 491 kg. (7 st. 10 lbs.)
and for one whole week there
had been no more leak bet-
ween the two organ systems.
Enterovioform  was  chosen
because at that time none of
the insoluble Sulpha-drugs were
vet available,

” i
The I'ndiun Journal of Radiology

~

From January, ’42, ‘the
fistula remained closed, though,
of course, the pyelitis remain-
ed.  The patient moved about
freely again, but from time to
time had attacks of cexacer-
bation of his pyelitis with fever
and large amounts of pus in
the urine. These attacks were

Fra. 5. Control, 60 minutes after injection.
. Bladder filled, no excretion on left.

=141 Fre 1. 0 mi diverticula and a hold-up in

rHton after injection. the region of the ileoceecal junc-
tion. Barium meal was retained
in the ileum as long as 15 hours
after meal. It is probable
therefore, that all the symp-
toms may have arisen as seque-

lae to diverticulitis.

7 minutes after injostion, Fre. 8

‘The patient’s state appeared
to be beyond influence by medi-
cal treatment. An attempt,
however, was made to reduce
the bacterial contents of the
bowels by enterovioform and
at the same time to reduce the
intra-abdominal inflammation
hy short-waves. 'This attempt
‘proved successful.  On 19th
January, 42, his weight had Fre. 6. 2 hours affer injoction,

.

[l
Lo

Fre. 4,

60 minntes after injection.



17 hours after injection.

13 hours after meal.,
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always controlled wich Supha-
thiazole or Sulphadiazine of
which he must have swallowed
during the following years many
hundreds without any ill-cffects
whatsoever.

On NSeptember °43, when  his
weight was 556 ke, (8 st. 11
1bs.), in all 22 1. up, another
pyelography was done, showing
exactly the same conditions as
previously.

On 7th June, *48, after nearly
seven  years  of  useful  life,
another, this time very severe
attack of pyelitis began with
very high fever and within two
days the patient was in such a

"R

24 12 4L Fie. 9. 28 hours after meal.
Pictuce showing divertieula.
(This skiagram is reversed).

Aneurysm of the Aorta—Major S. K. Bose g7

/

serious condition that remo al to
hospital appeared indicated.  Sul-
pha-drugs this time were without
effect, and though he was removed
to hospital on 9th June, Strepto-
mycin treatment was not begun
anbil June 30th. At this time
the patient was already very emft-
ciated and toxic, but Streptomycin
nevertheless brought about a com-
plete change of the condition of his
urine which became almost clear.
However, his resistance had been

weakened by the long-standing fever
to such an extent that one week
after stopping the Streptomycin-
treatment  the  old  fistula-track
opened up again, and he again passed
stool through the urethra and urine
through the rectum.

He died of general exhaustion, but
not of uramia, on 26th July, '48.

Unfortunately permission for «
post mortem examination was not
obtained.

INTERESTING CASE REPORT

Aneurysm of the Aorta

MaJsor S. K. BOSE, M.B.,

RApIOLOGIST, ORrIsSA MEDICAL CoLLEGE. CUTTACK.

EMONSTRATION of the

Aneurysms of the Aorta is not

very uncommon feature in

the field of Radiology but the follow-

ing case showing degeneration of the

wall of the aneurysmal sac¢ produc-

ing successive pouches each showing
cxpansile pulsation is rave.

U. Patel, male 50 years, sent for
X-ray cxamination of the chest for
novagne discomfort over the eardiac
region, occassional haemoptysis and
gradual loss of weight. Clinical
history of the case did not show any-
thing Lvery particular in either of the
lungtields ; a bruit was present over

b

the upper part of the cardiac area
conducted towards the root of the
neck. W. R. strongly positive ; other
blood examination report—within
normal limit. A. F. B. in sputum
absent on repeated examinations.
Pulse on two sides showing marked
variation, right side faintly per-
ceptible.

Skiagrams taken in usual positions
showing aneurysmal dilatation of
the arch of the Aorta with a sccond
suc protruding on the left side.
Expansile pulsation over both
these regions well marked. A small
pouch arising from the upper part



98

The Indign

~

Journal

of Radiology

Fra. 2.

16, 1.

Aneuwrysm of the Aorta— Major

/

8. K. Bose

Fic. 3.

Fic. 4.

99



100

of the second sac on the left, show-
ed expansile pulsation as well
Marked displacement of the '[‘raohe:;
tpwards the right side well visua-
llsec‘l. ‘On Barium swallow marked
deviation of the oesophageal outline
dgtected. Obliteration of the aortic
triangle and calcified plaques in thé
wall of the sac well marked. Cardiac
sl_ladow in the postero-anterior view
did not reveal any gross abnormality

except that it is displaced down-
wards,

Cancer of larynx. —Max Culter, Radio-
logy, Oct. 1948, ,
‘ Beforfa 1922 Surgery constituted the only
torn¥ of treatment for laryngeal cancer
During the last 25 years the effectivencss of
Fadiothere»py has improved to a degrec that
its use in properly selected operable lesions is
no'w generally accepted. Two main problems
arise (1) The choice between surgery an(i
radiotherapy for early carcinoma ();: the true
cord amenable to laryngofissure (2) Thé
choice between laryngectomy and mdiov,
therapy for operable l;n-y;lgeu,l -

cancec
beyond the scope of laryngofissure.

Laryl‘lgoﬁssur(-, is a well established proce
dure yielding 80-85 per cent cures in car .
fully selected cases of cancer of the V;::*ei
cord. The results of radiotherapy in ﬂ:s
group are at least as good as surrr.erv witﬁ
the.advantage that generally the soié(a after
radiotherapy is better. Laryngofissure veilds
t‘h.e best results in lesions limited t‘o/th(‘*
mﬁlddle or anterior two-thirds of one eor(i
with complete mobility. Once the I.eéion

'
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Besides the above findings well
developed cervical riby detected or
hoth sides. o

Ur}fortunately the patient left the
hospital against medical advice
b.efore any adequate treatment bei ng
given,

Extension of the aneurysmal sac
on the .right side and its p.ressnre on
the main vessels leading to the right
arm may explain the cause of varia-
tion in the volume of the pulse on
the right side.

re

.

nvolves the posterior extremity of the cord
erosses the midline, extends Qllbglot,tic;i,ll .
I‘nvolves the false cord or hecomes vm‘rti"
f}xod it is no longer suitable for lamll'x;r\‘r(;y
fissure. If the histologic structure as il:(’ii.
cated by the biopsy, shows a highly mali -
nant imaplastic carcinoma (Gr‘ade ( l{g’-
Broder’s), most laryngologists eomide:
laryngofissure inadequate, »La.r\'n(roﬁ;%ixrl
has « long record of favourable rAt’\s\Tlt; \‘ms
should not be abandoned 1 at the same t(ime
;.tdequa.tv recognition must be given to the
Increasing evidence that mdiobiwrapv yield*/
equally good results with a hetter 'voich
Recurrences following laryngofissure do n:t'
re;?p.oud as well to radiotherapy as does th
original lesion. Exploratory I.a,rvn'roﬁ;' .
should not be undertaken. S

Regarding laryngectomy, it has been said
that.‘ 'mdiothorapy is a much more eﬁielient.
substitute for laryngofissure than for |

tefor arvigec-
tomy. This is only partly rue.

. Lesions
‘ lv . ¥ . . ‘
1‘ns1umble for laryngofissure by virtue of

site, extent or histological structure but
= ’ '
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still not completely fived by carcinomatous
invasion are ideally suitable for radiotherapy
with a curability equal to that of laryngec-
tomy (which is about 60 per vent.) Cutler
now. limits laryngectomy to cases of intrinsic
cancer in which thereis total fixation of the
Jarvngeal structures, provided that the fixa-
t,io.n is due to car inomatous invasion and
not to inflammatiou. In border line cases,
irradiation may be tried : if the response is
favourable, the treatment is completed @ if
the chances of sticeess are remote laryngec-
tomy is undertaken. [t is now established
that previous correct irradiation does not
interfere seriously with subsequent laryngec-
tomy.

The following criteria are suggested as a
guide in choosing between surgery and radio-
therapy :

(1) Eaxtent of the lesion —Lesions which
are extrinsic by origin or extension are gene-
rally regarded as ino; erable. Presence of
cervical lymph node metastasis usually indi-
cates inoperability. When the lesion is so
advanced as to be inoperable and apparently
incurable by radiotherapy irradiation should
be designed with a view to palliation.

(2) Site of origin - Lesions arising in the
ventricles, false cords and base of the epiglot-
tis are generally more radiosensitive where-
as subglottic lesions  are usually more
radioresistant.  The radiosensitivity of
lesions of the true cord depend largely on the
extent and degree of infiltration.

(3) iross chavacter of lesion —Generally
speaking papillary lesions are radiosensitive
in' ltrating lesions relatively radioresistant.

(4) Mobility of lagyngeal  structiures —
Mobility of laryngeal structures generally
indiczmtés that the lesion is early, or if more

advanced that iiis papillary and not infil-
trating. From the point of view of irradia-

tion such a lesion is radiosensjti e and to a
considerable deg ¢ 1 ioe rable, the curabi-

i
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lity being divectly related to the extent of
involverent, the degree of malignancy,
general condition of patient and efficiency of
treatment.

Partial or complete fixation is ofien due
to inflammation caused by secondary infec-
tion and not to carcinomatous invasion.
Such fixation occurs especially after one or
more biopsies. [t generally begins to dimi-
nish and disappears soon after irradiation is
begun and in cases of doubt this response is
« useful sign in interpreting the cause of
fixation. Rapid increase in mobility also
oceurs after a small amount of irradiations
when the lesion is highly radiosensitive.
From a practical point of view the early and
papid response s an indication of radio-
sensitivity and probable radiocurahility.

(5) Microscopic structure :—Many believe
that the more undifferentiated carcinomas
have a worse stirgical progunosis. Some are
influenced by the histological grading in
their choice of treatment. Cutler believes
that it is hazardous to draw coneclusions from
the histologic structure of a biopsy specimen
except in a general way. There are two
types regarding which he gives positive
opinion (1) when there is marked anaplasia
especially with the formation of spindle cells
the lesion is nearly always highly malicnant
and offers an unfavourable prognosis regard-
Jess whether surgery or irradiation is used
(2) < Transitional cell carcinomata’” are gene-
rally radiosensitive and when not too advan-
ced are curable by adequate irradiation.
This type is usaally found in lesions origina-
ting in the false cords, the ventricles. the
arvepiglottie folds and the epiglottis.  s.v.

Artificially prepared Radio-active Iso-
topes as a means of administration
of Radiation therapy—E. H. Reinhard.
American Jowrnal of Roentgenology. Decem-

her, 1947. ) W&)
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Of the various Radio-ac ive Isotopes, only
two have been used exteusively in the treat-
ment of diseases and proved to be of real
value,

Radio-Active Phosphorus

When the nucleus of stable phosphorus is
bombarded with low energy deuterons Radio-
active phosphorus (P. 32) is obtained. Ry
giving the emission of an electron or beta
ray the Radio-active phosphorus becomes
stable sulphur. The maximum range of
penetration of these beta rays isapproxima-
tely 0°7 em. and the half life of P. 32 is 143
days.

Investigations showed that when P, 32 is
administered to animals or human beings it
is selectively drawn from the blood by certain
tissues and cells. The tissues in which P.32
accumulates in largest amounts are those
which are primarily involved in Polyeythe-
mia  vera, Leukamias and Lymph node
diseases. Studies have shown that P. 32 is
taken up much more rapidly and in two to
three timex larger amounts by the lymph
nodes and spleens of mice with Lymphatic
leukeemia than in the corresponding organs of
the normal mice. In human beings the
distribution of P. 32 in leukemia is found
to have greatest concentration in the bone
marrow, lymph nodes, spleen and liver.

Polycythemia vera :—There is substantial
axreement that excellent clinical and haemo.
tologic remissions can be obtained in the
majority of patients with the use of P, 32.
The dose recommended is 6 to 8 millicuries
for the first conrse. Certain features regard-
ing the response of patients to P. 32 need to
he emphasised. (1) There is a marked vari-
ation in the response of different patients to
the same dosage of Radio-active phesphorus.
The exact amount required to restore the
blood counts to normal in any particular
ease cannot be predicted in advance. (2)
The erythrocyte count never shows a signi-
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ficant decrease in less than 3 weeks and the
latent period is frequently much longer. [t
is usually 2 to 3 months after treatment is
started that the red-cell count becomes
stabilised at a new lower level. The remis-
sions both haemotologic and symptoma‘ic
have lasted anywhere from 5 months to
more than 4 years; the average interval
before a second course of treatment is
required is about 13 months. 1t is not pos-
sible to draw any conclusion with the avail-
able data regarding theeffect of P. 32 on the
duration of life of the patients. To compare
roentgen therapy with P. 32, the follow-up
ix not yet sufficiently long.

Myeloid leukuemia ;- All investigators have
agreed that P. 32 is of little value in the
treatment of acute myeloid leukamia. There
is agreement that in chronic myeloid leukee-
mia P. 32 will restore the W.B.C. count to
normal or approximately normal levels and
that there is a rise in the RB.(". count at
the same time. P. 32 prolongs life by only
a few months. There is no significant differ-
ence between this and X-ray therapy from
this point of view. Both definitely prolong
the period of useful and relatively symptom
free life.

Lymphatic leukaemia :—Most people agree
that P. 32 is effective in the majority of
cases of chronic lymphatic leukemia in res-
toring the W.B.C. count to normal levels
reducing the size of enlarged lymph nodes
and spleen and temporarily relieving symp-
toms. P. 32 is less effective in chronic

lymphatic leukemia than in chronic myeloid
leukaemia.

In any type of chronic leukamia, X-1ay
therapy is more cffective in some cases than
P. 32 in bringing about a rapid reduction
in the size of the spleen or lymph nodes.
Therefore roentgen therapy should be used

whenever prompt reducton of nodex or
spleen is necessary to relieve symptoms or
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remove pressure oh some vital organs. Reent-
gen therapy may be used to supplement
P. 32 for this purpose.

Other diseases —P. 32 has not been found
of any value in the treatment of acute forms
of Leukamia. Various people have used it in
Hodgkin’s disease, Lympho-sarcoma and
Multiple Myeloma. In the experience of
the author none of these conditions respond
as favourably as they do to X.ray therapy.
A few cases of Lympho-epithelioma, Malig-
nant melanoma, (‘arcinoma of the gall-blad-
der, Carcinoma of the breast and Ewing’s
tumour, Mveosis fungoides and Xanthoma-
tosis have been treated with P. 32. There is
no convincing evidence that this treatment
is of any value in any of these neoplastic
diseases.

Radio Active lodine

There are two isotopes [-130 and I-131.
The former has half life of 12.6 hours and the
latter 8 days. Both are prepared by bom-
barding of metallic Tellurium by deutecons
Both 1-130 and T-131 emit beta and gamma
rays. From the standpoint of the effect on
tissues the beta rays are more important. [t
has been found in rabbits that normal thyroid
collects up to 80 times the quantity of iodine
compared to the amount collected in the
general body tissues ; the hyperplastic thyroid
collects upto several hundred times the
quantity found in other tissues. It is found
that in human beings the same principles
apply.

Hyperthyroidism .—Afcer 1-130 therapy
about 70 percent of the patients were no
longer thyrotoxic and they remained so for 3
to 5 years after treatmen . The thyroid de-
creased in size in all these patients.  Several
patients who had not responded well to Thi-
ouracil or routine lugolization, subsequent]y
responded well to Radio-active iodine. No
undesirable radiation effects were observed.
Some workers have used T-130 and others
1-131.

14
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Carcinoma of the thyroid.—The malignant
portion of the thyroid, has no significant
capacity to take up lodine; the can erous
tissue takes up very little and the secondary
metastatic tamour much less. The more
malignant and anaplastic the thyroid cell
becomes the more completety it loses the
ability to take up and utilise Iodine. How-
ever an occasional thyroid cancer does
utilise lodine. So it should be kept in mind
that therapy with Radio-active iodine is
effective in only one, rather a rare form of
thyroid tumour and the vast majority of
thyroid cancers are totally unaffected by
Radioactive-iedine.

Chromic Phosphate prepared from P. 32

On injection of this drug into laboratory
animals it has been fownd that the material
is selectively concentrated in Reticulo-endo-
thelial cells of the body. The highest con-
centrations were found in the liver, spleen
and bone marrow. These studies suggested
the possibility of using such a preparation
in the treatment of Hodgkin's disease, Reti-
culum cell sarcoma and other tumours
arising in the Reticulo-endothelial svstem.
Since then radio-active chromic phosphate
as well as radio-active iron phosphates have
been given to a few human patients with
various Lymphomas with equivocal results.
By infiltrating radio~ctive chromium phos.
phate around the periphery of Rodent ulcers
in human beings satisfactory results have
been obtained. The workers who used this
method for these tumours emphasise that
these tumours can be readily cured by sur-
gery or X-rays and the use of radio-active
chromium phosphate was purelv experi-
mental.

Radio-active Manganese

The use of Radio-active Manganese has
been tried by intravenous administration of
colloidal suspensions of manganese dioxide
containing the radio-active manganese in
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the treatment of Hodgkin’s disease, Chronic
leuk®mias and Lympho sarcomas. The

work is still in the preliminary stage and the
early results have shown promise.

Radio-active Calcium and Strontium
Strontium is physiologically interchange.
able with calcium and an isotope of strontium
which emits energetic beta rays can be pre-
pared with relative ease. This has been
employed in the treatment of hone tumours.

The radio-active strontium is accumulated

in large amounts in those parts of the

bone
where active

cell multiplication is taking
place, such as epiphyses and also at the

site of the fractures. Osteogenic  sarcoma
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tissues will take up some of the isotopes but.
the clinical vesults have heen very disappoint-
ing and this type of therapy has been
abandoned.

Radio-active Sodium (Na. 24)

It has half life of 148 hours and omits
both beta and gamma ravs. Tt can be easily
prepared.  There is no selective uptake by
bone or bone marrow. The isotope is distri-
buted evenly to the tissue fluids throughout.
the body and treatment with this corres-
ponds to general body roentgen radiation.
Tt is of some nse in Chronic leukaemia where
it shows the same rvesponse ax in general
body roentgen irvadiation. sV
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