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Editorial

X.RAY EXAMINATION IN THE DIAGNOSIS OF
PULMONARY TUBERCULOSIS

Pulmonary Tuberculosis is one of the major scurges which takes a
heavy toll of life in our country. About 23 million active cases of Tuber-
culosis exist in the country and about 2,30,000 deaths take place each year
from this cause alone. With the discovery of wonder antibiotics and
chemotherapeutic agents as Streptomycin, I.N.H., P.A.C., the disease is
almost conquered in Western countries. While in other progressive count-
ries, sanatoria arc closed due to want of patients and the few cases that are
Jeft are under domiciliary treatment in their homes, there is still a very long
waiting list of patients in our Tuberculosis Hospitals and Sanatoria. Many
of the patients die before their turn of admission to the hospitals actually
comes. For 2:5 million open cases of pulmonary tuberculosis, the beds
available in the hospitals are less than 20,000 ?

Perhaps with improvement of living standards of our people as 3
result of our successive five year plans, the outlook of conquest of this
economic disease is bound to improve. But an incessant war against tuber-
culosis is one of our national duties.

In the fight against tuberculosis, early diagnosis of this disease is one
of the most important factors. In few diseases is X-ray examination of more
value in diagnosis than in pulmonary tuberculosis. The disease is seen in a
radiograph long before it can be heard by a stethescope. Lesions of 1 mm.
in size can be diagnosed by X-ray examination. Routine examination of
presumably normal individuals, with or without positive tuberculin skin
reactions, often reveals unsuspected tuberculosis. Even in a materially
advanced country like U.K. where people seek medical aid at the earliest
onset of symptom, about 50 per cent of the cases are symptomless and are
diagnosed on their medical check up by mass miniature radiography. Even
for X-ray changes to occur a minimum of ten weeks after the onset of infec-
tion is necessary. Next to positive sputum characteristic, X-ray finding is
the most definite evidence of the presence of tuberculosis. But X-rays signs
occur before the patient has any sputum at all. Moreover the positive
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sputum does not localise the site of the lesion. A negative X-rav examina-

tion in any circumstance is the most conclusive evidence of absence of
tuberculosis of the lungs ”—(Rigler).

For the early diagnosis of tuberculosis in our country sufficient X-ray
diagnostic machines, X-ray Technicians and Radiologists must be made
available in our planned programme. The habit of regular medical check
ups must be inculcated among our people along with the rise in living
standard. Expansion of the Employees’ State Insurance Scheme among
industrial and agricultural workers will go a long way in creating facilities
for medical check ups. Mass miniature X-ray units service must reach every
individual. Tuberculosis detection centres must be established in every
group of villages. The habit of supplying fluoroscopic machines before radio-
graphic facilities in our clinics and tuberculosis medical centres must be
curbed. Fluoroscopic examination cannot be relied for diagnosis of early
tuberculosis even though it may be superior to physical examination in the

detection of small lesions. Minimal lesions are spotted in radiographs and

not in fluoroscopic screens. The progress can be followed by repeated X-ray
studies. Information about the effects of treatment as pneumothorax, thoroco-
plasty and chemotherapy can be obtained by X-ray examination. E

arly
diagnosis and adequate treatment are the twin prongs in the fight ag

ainst
tuberculosis. Establishment of many more factories like our Pimpri institu-
tion for the production of chemotherapeutic agents as Streptomycin in our

country will certainly reduce the cost of treatme

nt. Side by side, X-ray
diagnostic facilities for the early

diagnosis of tuberculosis must be accele-
rated to make effective treatment possible and feasible.
our loins in the great adventure of building a healthy
mind in our dear motherland.

Let us all gird up
body with a healthy

QN K. Menaon.
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Lapies aND GENTLEMEN !

Please permit me first of all to express
my sincerest thanks to the Indian Radio-
logical Association for the great honour in
inviting me to deliver the Memorial Bose
lecture here, as well as for the kind invita-
tion to visit several cities of your great
country. Never having been in India before,
1 am already most deeply impressed by
what I have seen in the few days that have
passed since my arrival. In particular I am
grateful for the possibility to enter into
closer contacts with the Indian colleagues
and to spend some time in their midst. It
is hard to find the proper words for describ-
ing the great kindness and warmth that are
encompassing Mrs. Rajewsky and myself
here in India from every side; such things
one can only feel and express one’s thanks
for them from the bottom of one’s heart.
This I should like to do here now. To ali
of you, therefore, my most heartfelt thanks!

The tradition, observed in a great many
countries of the world, of honouring great
teachers and scientists by Memorial Lectu-
res is not only a beautiful custom, but at
the same time an appeal for a rededication
to the true values of the world such as they
present themselves in science, culture and
religion. Such jointly-experienced hours of
rededication to what a great German poet
has called ““ the true, the beautiful and the
good” wield a great power in our world—
far greater a power than any force of arms,
guiding the people as they do, in full free-
dom and without any coercion, towards a
realisation and recognition of the meaningful

-

*Indian Radiological Association Congress, January 1962, Sir Jagadesh Bose Memorial Lecture.

beauty of the achievements of the human
spirit. They evoke in us a feeling of
deep inner satisfaction at the fact that such
achievements are possible to man and are,
indeed, already in existence. They inspire
us with hope and faith in a good future for
this world.

In the course of the history of mankind,
the memory of great personalities has very
often been honoured by monuments of stone
and bronze. Yet all such monuments are
destined to pass away. The true monu-
ments are those that live on in the deeds of
such people. A great Roman poet said of
himseif: “ Exegi monumentum aere peren-
nius . This monument erected by him for
all time was his poetry. This poetry we still
know and admire to-day, and so will our
descendants.

Thus it is also with the great Indian Bosk.
He, too, has erected, through his work, a
monument which is truly ‘aere peren-
nius”’, and it is at the feet of this monu-
ment that T wish to lay down, as a humble
faurel and floral wreath, my present
lecture.

To be sure, every nation hasa right to
say of its great men: “ He is ours”. Such
men as Bose, however, in truth belong to
the entire world. Therefore, it fills me with
particular satisfaction and pleasure that 1,
as a foreigner, as President of the Inter-
national Society of Radiology and Acting
President of the International Congress for
Radiology, am able here to deliver the
Bose Memorial Lecture.
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As topic for my address I have selected
‘“ Biophysics in Medical Radiology ”, not
only because this subject is my favourite
occupation and hobby or because I am the
Director of one of the oldest biophysical
institutes in the world, but for other, deeper
reasons. For several decades, namely, I
have been occupying myself most intensively
with “medical radiology ’, with its scienti-
fic foundations and clinical problems. 1 am
glad to have a great many pupils and co-
workers all over the world who, scientifi-
cally speaking, have grown up under my
adviceand who in joint work with me and
my staff have become mature scientists or
men of the practice. Now they are them-
selves independent and successful professors
and directors of radiological centres. insti-
tutes and laboratories. What was started
and thought out by them and me together,
they are now trausforming into deeds.
Thus the ideas that originated in those past
years live on and continue 1o develop.
More and more knowledge is gathered and
experience collected.

Now the important and valuable thing
here is that despite the tremendons expan-
sion of fields and directions of work, a
spiritual community is always preserved in
our work. The large structure of medical
radiology which all of us radiologists are
striving to build up will never be completed.
New wings will continue to be erected or
added. Magnificent, long-completed parts
of the edifice, large halls, long hallways
and labyrinths are deserted or torn down
and replaced by new ones, generally simp-
ler, but often also more beautifu] of design
than the old ones. However, these new
structures are based on, or originate from,
the insights and experience of the past.
Everywhere in the new parts of the stjuc-
ture, the old building elements and styles
are clearly discernible.

If T should tev now. on the basis of my
many years of experience. to characterise
present-day medical radiology in scientific
terms, I find that medical radiology is a
structurally  quite complex branch of
science. It consists of three component fields
which, though in themselves independent,
are nevertheless closely interconnected.
These fields are : biophvsics, radiobiology.
and clinical radiology. 1 am not enumerat-
ing these fields in the order of their import-
ance, but rather quite arbitrarily since
closer examination wil! show that it is
wholly impossible to prove that anv one of
these component fields far outranks the
others in importance. Perhaps one should
rightly mention clinical radiology first.
which, after all, constitutes the true goal
and the raison d’etre of the whole of medical
radiology whose aims it endeavours to
realise concretely.

One thing, however, has heen made
absolutely certain by all our experience :
namely, that the three aforementioned com-
ponent fields of medical radiology cannot
be sharply distinguished fiom one another
since they are closely interwoven and mutu-
ally interdependent. Yet each of these com-
ponent fields at the same time counstitutes in
itself a complete, well rounded-off, branch
of learning.

Thus, Radiological biophysizs comprises
physics, biological chemistry, and, of course,
engineering. Radiobiology is composed of
biology, biochemistry and elements of
biophysics. Clinical radiology rests on the
body of knowledge produced by the two
other component fields while furthermore
containing the elements of a great many
branches of medicine. It is understandable
that the development of the two fields of
medical radiology mentioned first - that is,
of radiological biophysics and of radio-
biology - is quite essentially influenced by
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the development and requirements of clini-
cal radiology. Indeed, the essence of the
overall field of medical radiology consists
precisely in the close interrelationship and
interdependence of its component fields.

Now what did the historical development
look like? That medical radiology could
develop at all was a result of the physical
discovery of x-rays and radioactivity. The
idea of clinical x-ray diagnostics originated
with the physicist ROENTGEN who immedi-
ately upon his discovery made an x-ray
picture of the hand of his medical colleague
Korriker. The idea of X-ray therapy was
born a few years later as a result of a
radiobiological observation by the medical
scientist FREUND of loss of hair after expo-
sure of the skin to X-rays. The scope of the
entire field of radiology at that time was so
small that, within it, the physicist, the bio-
logist and the clinical physician enjoved
unchallenged equality of rights.

In particular, however, the beginner in
clinical radiology at that time was able to
act as his own hiophysicist, radiobiologist
and even technician. It is well known that
a great many of the biophvsical, radiobio-
logical and technical ideas put forward in
those vears as well as their practical reali-
sation in suitable constructions, originated
with the clinical physicians. Such was the
way in which the development of the
pioneers of medical radiology took place:
that of the physicists DEssaUER and Friep-
RICH, the medical scientists and clinicians
PeRTHES, ALBERsS-SCHONBERG, HOLZKNECHT,
BeciLERE and others.

However, the rapid development of
medical radiology and the enormous pro-
gress achieved in this process have radically
changed the situation that prevailed in
those early years. The clinical radiologist
no longer was able to oversee the whole
field of radiology with expert cyes or to
possess expert knowledge and skill in all its

component fields. The enormous growth in
clinical radiological practice and the frequ-
ency of patients, prevented him from obtain-
ing the required specialised training and from
devating time on his own account to either
physical-technical jobs or basic radiological
research. In the course of time, therefore,
specialised biophysical and radiobiological
institutes—or to clinic attached laboratories
of the same nature—were set up. It isto
these institutes that non-clinical medical
radiology, and especially the research part
of it, has more and more shifted in the
course of time.

This does not mean, of course, that
research work as such has entirely slipped
from the hands of the clinical radiologist
and that his tasks are now confined to radio-
logical diagnostics, the drafting and carry-
ing-out of radiological treatment plans, and
the observation of paticuts’ reactions to
radiation. Rather, the clinical radiologist
has remained in full charge of the extremely
important field of * bed-side research”
which has so tremendously grown in scope
since the early years.

This entire situation has been made even
more pronounced by the modern expansion
of medical radiology and, in part, by its
extension to the fields of| firstly, so-called
nuclear medicine (especially radio-isotope
treatment) and, secondly, the application
of high-energy radiation (X-rays, electron
rays, proton and neutron-rays) inthe MeV
range. This latter development, however,
was emphatically welcomed because as
bringing about still greater independence
of the ‘“theoretical” parts of medical
radiology, it made the necessity of close
co-operation between medical-radiological
“theory ” and clinical practice even more
evident.

It should be mentioned in this connection
also the problem of radiation protection, a
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field which only 15 years ago was an almost
exclusive domain of the clinical radiologist
who only needed some modest assistancc’
from the physicist and the biologist to cope
with it, but which since theﬁ has enor-
mously increased in scope, thus likewise
underlining the importance of the work of
the biophysical and radiobiological insti-
tutes. In dealing with this problem, the
field of competence of these institutes grew
beyond the needs of clinical radiology and
eventually included the fields of radiation
protection of the entire population, as well
as of radiation protection in industry and
in engineering. Thus the independence of
the aforementioned component fields of
radiology was emphasized even more.

This present-day situation in medical
radi(?logy has raturally imposed new
requirements on the training of medical
radlologlsts. The close interrelationship and
interdependence of all, three component
ﬁf:lds of medical radiology makes it impera-
tive that all expert personnel for these three
component fields shall receive training i4n
the anentiﬁc foundations of all fields of
learning concerned, and that such trainin
shall ¢.:xtcr1d both to theoretical as well as t(g>
cx;?cr.xmental (practical) aspects. This basic
training is a must for all medical radio-‘
logists in order thatin their future specialised
v.vork they shall be fully aware of the ci
liar problems, methodology and pract?ci: ;‘
the whole of medical radiology. Only u ,
com'plc.tion of this basic training shor;(;g
specialised training in one of the three co
ponent fields be allowed to begin. The afn-
of: sPch training is to produce l'ully-qualiﬁ"g
clm_xca! radiologists, likewise fully-qualiﬁ:d
radiobiologists, and radiologic biophysicists
w.ho have a thorough overall familiarity
with the two other component fields. ’

. Radiologic biophysics and radiobiolo
lie very close together and even ovcrlfl);
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partly. A combination of both fields of
}carn|ng is, therefore, entirely possible and
or many problems even necessarv.

It seems to me that it is in this direction
—which, after all, is only a natural
consequence of the present situation in
radlo!ogy ~that teaching, research and
Practice in medical radiology will develop
in the future. The quest for greater and
greater progress both in technology and
research, and thus in science in gc'ncral,
undoubtedly will force even the most
conservative-minded radiologic circles to
proceed along this course,

Ladies and Gentlemen! It is in the
thoughts 1 have just outlined that vou
must look for the deeper reasons of which
I spoke at the beginning of my address - the
reasons that prompted me to select this
subject as topic for my lecture. In view of
the discussion which took place two years
ago at the 9th International Congress for
Radiology in Munich and at subsequent
radiologic conferences, 1 believe that
‘thcsc considerations are of great topical
Interest at the present time.

N?w please permit me to explain the
specific tasks of radiologic biophysics and
its rescarch work. The tasks of biophy-
sics. within the overall scope of medical
radlology are so numerous that it is of
course impossible to dwell on all of them
within the framework of a lecture. I must
therefore confine myself to a few selected
examples. 1 furthermore ask for your
forbcara'ncc if, in so doing, 1 seem to
be lacking in courtesy towards other
authors these selected examples are taken
f‘rom. papers written by myself. This
simplifies my task in so far as I now am

under no obligation to lavish praise on
these papers.
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First of all T should like to turn to the
ancient problem of medical radiology
which even now has not yet been fully
clarified—the problem, namely, of what
are the primary physical, chemical and
physiological reactions produced in living
tissue by X-radiation. In other words, 1
have set myself the far-from-modest goal
of sketching a picture of what happens in
living tissue during and after irradiation
and of presenting this picture to you. 1
am fully aware that this is a risky under-
taking.

The starting point of the development
concerned was Max PLANCK’s discovery
in the first year of our century on the
nature and structure of radiant energy.
According to this discovery, electromagnetic
radiations possess corpuscular properties
and, when interacting with matter, behave
themselves as energy corpuscles, or quanta
as PLaNck called them. Seen thus, a ray
is a flow of individual quanta, energy
particles, flooding the irradiated material
in steadily varying numbers and in
disorderly arrangement.

This new discovery brought about 2
most fundamental change in the concepts
valid at that time regarding the physical
processes taking place in irradiated matter.
These concepts were based, naturally, on
such information as had previously been
available on those radiation. According to
these concepts, radiant energy as carried
by electromagnetic waves was continuously
and uniformly propagated in all directions
with the speed of light, and its effect on
the irradiated material was likewise conti-
nuous in nature.

The new concept is a totally different
one. According to it, the radiation corpus-
cles - or quanta - penetrate quite irregularly
into the material, where they collide
haphazardly with the electrons, atoms and

molecules of this material. In these colli-
sions, which are irregularly and haphazardly
distributed over the material, the energy of
the quanta is consumed, or rather, trans-
formed into other forms of energy. Thus, for
instance, photo-electrans and (Scattering)-
Compton-electrons are liberated, atoms or
molecules are ionised and excited pairs
of one positive and one negative electron
each may be formed, or still other processes
may occur.

Since the number of incident quanta is
generally smaller than the number of
electrons, atoms and molecules of the
irradiated material, these “‘radiation effects”
do not take place everywhere, nor is their
intensity the same at all those points where
they do occur; rather, they are confined to
certain points that are distributed in a
discontinuous and haphazard manner. The
magnitude of the short-lived stores of
energy thus formed inside the material
varies likewise and is likewise distributed in
a haphazard fashion.

Thus, what is actually going on in 2
matter-filled, irradiated volume of space
amounts to an enormous, haphazardly
constituted diversity of elementary energy
transformation-processes. Since these pro-
cesses go practically hand in hand with
chemical changes of the irradiated mole-
cules, we are faced, from a chemical point
of view, with a chaos of all kinds of
chemical reactions within the irradiated
volume of matter, provided of course that
there is a sufficient variety of types of
molecules available.

Now for a satisfactory understanding of
the various radiation effects within the
irradiated material, particularly within the
living substance, the living tissue and the
living organisms in which we are interested,
this concept was obviously unsatisfactory
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since it seemed more natural to assume
that the specific biological radiation effects
observed were attributable 1o specific,
rather than haphazard, chemical reactions.
Radiobielogical and biophysical research
found iiself therefore lorced to seek new
information about the processes described.
Such information was, indeed, obtained.
But before describing it to vou [ should
like to show you three pictures of the
primary physical processes, particularly the
lonisations, in irradjated matter, so that
you may be able to form a visual idea of
what I am going 10 tell you.

In Fig. I you see a picture, taken under
special conditions, of the ionisation effects
produced in a gas by irradiation. The beam
of X-rays is directed from the left to the
right and produces, as you can see, individual

o e —
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pairs of ions which are made visibIC_bY
iluminating the droplets of condensation
moiture formed around the ions (both the
positive and negative ones). The individual
pairs of ions stand out very clearly. How-
ever, they are not evenly distributed but
rather form single pairs as well as li?llc
dusters of pairs made up of varying
numbers of such pairs. The haphala'd
natur of ion formation is thus clearly
demonstrated. The x-rays used contained
relatively fuw radiation quanta.

Fig. 2, on the other hand, shows the
formation of ions by more powﬂf“'
X-radiation. Here, the ion pairs are very
numerous and lie very close together. Inany
event they form: clusters of jons and at var
ous points even coagulate into tracks that
have an appearance of continuity. On the

Fig. 1
Track of a 1 MeV B-particle (Gray, 1947%)
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Fig.

Flectron tracks formed by x-ray absorption in air.

whole, this is indeed a veritable jumble of
physical energy transformation processes.
One might object, however, that here we
are looking at processes in a gas, whc.rcas
in a biological medium the matter is in a
liguid-solid state.

Fig. 3 therefore shows a similar picture
taken in a liquid, namely in a bubble
chamber. As you see, we obtain the same
picture here, too. In order to generalise
these concepts of the primary physical
processes in irradiated matter even further,
rapid clectrons (namely particles of matter)
of 24, 1 : MeV energy were used here instead
of X-rays.

You see, the overall picture presented
by these processes is indeed a chaotic
one and should, presumably produce
equally chaotic chemical reactions. Thus,
biophysical research had arrived at an

alarming dead end. How is it possible that
these chaotic processes gave rise to whollv
specific biological radiation effects? The
only effect that seemed to make sense
would be a general destruction of the
living substances.

Together with G. Peter and Th.
WIELAND, [ irradiated the aqueous solu-
tions of various bhiologically important
substances. The products thus obtained
were studied by means of paper chromato-
graphy and electrophoresis.

Fig. 4 shows the results obtained with
lysin. As you see, irradiation of lysin does
not produce a chaos of chemical changes,
but rather a quite specific range of radia-
tion products, all but one of which could
be identified.

The chemical reactions corresponding to
these products are schematically shown in
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Fig. 3
Electrom tracks in the bubble chamber (24, t MeV Water'.

Fig. 5. We encounter here both reactions
by which chemical compounds are built
up and reactions by which they are
broken down. Hence, the effects of irradia-
tion are not always of a destructive nature,
as it was believed formerly. Together with
K. Dose and K. Ertre I therefore gave
some further study to the possibifity of the
synthesis of compounds by irradiation and
found additional evidence of it.

A few of the results obtained are shown
here. Fig. 6 shows the manner in which
glycine formation as a sesult of irradiation
of a 709, aqueous solution of ammonium
acetate at 20°C (degrees centigrade) varies
with the radiation dose. Fig. 7 illustrates

the effects of varving doses of irradiation
in formation of pvruvic acid from a 09
molar solution each of acetaldehyde and
sedium bicarbonate at 20°C, while Fig. &
shows the variation of glycine and beta-
alanine formation depending on the
concentrations of the ammonium acetate
solutions in the case of exposure 10 X-ray®
of 18, kr and at 20°C.

1 could go on to show you a whole series
of similar results, but I believe that these
examples shown will suffice to warrant the
conclusion: it is absolutely possible 10
achieve directionally controlled chemical
reactions in irradiating aqueous solutions
of biological substances with x-rays. These
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—Cadaverin

~Amylamin

. ——Hexylamin
g —Heptylamin
nithin

Lysin
~~unbekannt .
- aKetolysin, vermutl zykiisch

‘-—Noumlo Froktion

(w-Alanin,Norvalin usw.)

- Hochspannungselektraphorese noch Réntgen
bestrahlung von Lysin (68 Mr)

Fig. 4

reactions may take place both in the
direction of a synthesis and in that of a
disintegration of chemical compounds.
This also establishes the possibility of the
formation of active radicals. You will recall
that an assumption of this eﬂ'ccf had been
supported until then by various other
experimental data, which had thus been
satisfactorily substantiated.

By means of these examples I have
shown 10 you how biophysical research
has been instrumental in bringing about a

far-reaching change in certain basic con-
cepts of medical radiology.

1 should like to follow this up with a 2nd
example which penetrates even more
deeply into the fundamental problems of
medical radiology. Some 20 years after
PrLanck’s discovery had very changed the
field of radiation-physics, a new concept
was formulated concerning the interpreta-
tion of radiation effects in living tissue.
This concept was developed by my teacher
Friedrich DESSAUER.
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While pondering about the ideas of
M. .PL'ANCK on the physical interaction of
rad;z?txon and matter, which, as I mentioned
previously is of a haphazard and disconti-
rfu.ous r'xature, it accurred to Dessauer that
living tissue, too, and particularly its compo-
nent parts, are likewise discontinuousp?n
structure and organisation, for they consti-
tute corpplcxes of conglomerates of nur;xe-
rous units and sub-units. From these physical
and biological data, Dessaver concluded
t?xat the biophysica) processes in irradiated
tissue  must likewise take place in a dis-
continuous and haphazard manner and
therefore must obey the laws of probabilit
Not all of the stores of energy, the ener .
d.epots, left behind by radiation in liviﬁY
tissue are effective, but rather only those ogf
adequate magnitude—the “ hits ”’. Similarl
not all structural elements and organisz-’

Flektronenbabnen i ﬁcnwhﬁchen Epiﬂwl—(; be
i ewe

Links: Ubergangsepithel vom Nieren

LYY

hecteu rechs: Epldernis mit Interzellularbrucken
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honfx! units of living tissue are equally
sensitive. For different  sensitive areas " of
living tissue, hits of different magnitude
and. nature are required. The observable
radiation effects are, then, the result of the
haphazard interplay of these factors.

. It is conceivable that for different radia-
:‘aon Ff"fccts specific “hits” and specific

sensitive areas ™' are decisive. It was thus
that the well-known * hit theory” of
radiation effects came into existence.

Slightly over 20 years ago 1 gave 3
schematic explanation—which was correct
however as 10 scale,—of the state of affairs
such as the hit theory presents it. This

explanation is shown in the following
Fig. 9.

ng- 9 shows 2 tissue sections with added
projections, correct as to scale, of ionisation

(Photomontage). Rintgensirablen voc’ :
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tracks. One can readily recognisc the
haphazard distribution of ionisations and
the variations in the supply of energy to
the various structural elements of the cells.
When this schematic representation was
published it was criticised on the grounds

1.0
:gr Cytochrome ¢
| dr,
& 7} ’
S sof
-
3 S0
S 4wl °
30% )
’ ) R , . s L N —d
X7 5 6567 8§ 39
dose -10°r
Fig. 10-a

Single-hit dose effect curve for inactivation of
dry cytochrome c. 45 kV-x rays.
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that the ionisation tracks had been taken
from experiments in gases. At that time it
was not yet wholly certain that similar
conditions prevail also in liquids. However,
older experiments by BrascH, GLOCKER
and LANGENDORFF, as well as newer ones
with bubble chambers have since proved
that this manner of presentation is justified.
From it, it can be seen that the hits, indi-
cated by the ion pairs and ion clusters, are
differently localised and that the various
cellular areas are exposed to varying
intensities of radiation energy load. We
distinguish here between single-hit effects
and multiple-hit effects. They produce
injury curves of different shape for various
cells. Examples of the single-hit and
multiple-hit curves are shown in Figs. 10
and 1.

By means of the hit theory it was possi-
ble correctly to interpret a whole series
of radiation effects on biological material.
It was in the selection—or in the determi-
nation by means of the hit theory—of
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the “sensitive areas” and the “hijt the large “hit area” into the sensitive

areas” that difficulties occurred. With
these “ hit areas” we mean the areas
within  which a hit produces effects.
According 10 the concepts of the classical
hit theory, both areas should coincide.
Experimental data seemed to indicate,
however, that the ‘‘hit area”

considerably larger than the
area .

may be
‘“ sensitive

This newly-obtained information, as well
as certain theoretical considerations, promp-
ted me as far back as in 193] to abandon
the concept of a direct * physical hit”
within the sensitive area and instead to
assume the possibility of a migration of the
physical or chemical energy carrier from

area. Thus the concept of an *indirect
hit”* was introduced. The pertinent mecha-
nism may consist in energy migraﬁ‘O“
processes or in the diffusion of the active
radicals produced by the radiation.

Together with my co-workers E. SiX
E. ReiNvHorz, H. PauLy and K. Dosk, |
set out to collect information on this indirect
radiation effect. Such information W€
obtained indced. The results of experiments
on vegetable seeds and pollens conducted
at my suggestion by E. Reinnorz were
communicated by me in the course of 3
lecture 1948. A few examples from these
lecture results are shown in Figs. 12 and 13.
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Growth of Digitalis purpurea pollen as function of dose.
@ irradiation at the liquid air temperature.

O irradiation at yoom temperatuse (RAJEWSKY aAND Remsorz'.

You will note the variety of irradiated
objects exposed to one and the same dose
of X-rays at room temperature and at
temperature of liquid air. By the low
temperature, a large propertion (up to
80%) of the radiation effect is eliminated.
It seems quite natural to assume that the
diffusion of the energy carriers, probably
of the active radicals, is prevented by the
low temperature. The remaining effect of

20% can be presumably attributed to the
direct hits.

Similar results were yielded by the
experiments jointly conducted with H.

PauLy on metabolism in various surviving
tissues. The situation of the elementary
processes revealed by these experiments 15
shown in Fig. 14.

As you see, determrination of the hit arc3
by means of hit theory analysis yields 2
volume which leads to the assumption of
molecular far too high weight of the sabstance
concerned. If; on the other hand, thediffusiof
arca computed by E. Six is used as basis

one arrives at the correct order of magni~
tude for the molecular weight. In this casts -
too, the occurrence of indirect hits appear®

probable.
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These new concepts were supported in
an even more interesting way by the
experiments conducted by my co-worker

H. PauLy on cytochrome.

Fig. 15 shows the manner in which,
according to H. PauLy, radiation effects
on cytochrome vary with concentration.
The hit areas calculated from the dose
vs. effect curve have been indicated at
2 points. What we notice right away
is the surprising fact of a small hit

area at high concentration values. This
means at the same time a greater sensitivity
of cytochrome to radiation at smal.lcr
concentrations. This effect may be explain-
ed by the larger free paths in the diffusion
area of the radicals.

Ladies and Gentlemen! I have des-
cribed you the changes which have
taken place in certain basic concepts of
utmost importance for medical radiology,
the concepts, namely of the nature of the
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physical processes and chemical reactions
going on in irradiated tissue. Many of the
concepts out of which medjcal radiology
has come forth and developed have been
replaced by new ones. As a result, the
radiobiological picture of these processes
and reactions has been widened. Many
things have become clearer and more
certain. The new concepts permit faster

and greater progress in the development of
radiobiology. All the more rapidly will
they themselves, 100, be replaced in theif
turn by new, still better concepts. Such is
the eternal march of science. The usufructs
of this development are enjoyed bY

medical radiology—and hence by suffering
mankind.

Transverse Tomography in Diagnosis of
Intrathoracic Lesions*

BY

S. R. SHARMA and N. G. GADEKAR,
From the Department of Radiology, All India Institute of Medical Sciences, New Delhi.

Watson in 1937 described the procedure
of transverse tomography. The technical
difficulties encountered in this procedure
were overcome by the modification intro-
duced by Vallebona (1948). It has been
found to be helpful in localising and assess-
ing the exact dimensions of lesions when
radiotherapy or surgical removal is contem-
plated. The technique has been widely
adapted by radiologists in Europe and
U.S A. Results in these investigations have
been sufficiently encouraging to warrant
the use of this technique as a routine
diagnostic aid. To our knowledge, there is
no published report on this subject in this
country. It is the object of the present com-
Mmunication to discuss our experiences with
the technique in a series of cases with intra-
thoracic lesions.

Principle

Tomography in general has three main
components (i) The tube, (ii) The patient
and (iii) The film. Out of these, any two
are kept in motion with one remaining
stationary. In conventional tomography,
the tube and the cassette move in opposite
directions, whereas in transverse tomo-
graphy, the patient and the cassette
rotate in the same direction with a uniform
speed and the tube remains in a fixed posi-
tion. Thus the points in the selected plane
remain identical on the film producing a

* Paper read at the 15th Indian Congress of Radiology, 1961, New Delhi.

sharp image, whereas the points above and
helow the selected planes, become blurred
producing an uneven image. In this proce-
dure, as the patient-cassette distance is
more, as when compared to conventional
tomography the image produced is magni-
fied. It should be kept in mind that due to
the divergence of the rays, the projections
on the cassettee of the points in the plane
to be projected sharply are not identical, so
that a certain degree of distortion and
blurring is produced. Hence it is necessary
to keep the tube as far as possible so that
the rays between the body of the patient
and the cassette will be approximately
parallel.

Technique

The equipment supplied by Philips India
Lid. for this procedure (shown in figure 1)
consists of a rotatable seat and cassette-plate,
both of which can be rotated by a motor
below the seat with a mechanism to com-
plete one rotation during the exposure time.

Selection of the plane.—A number of metal
wires are fixed on a piece of cardboard at
different heights and a scale is prepared.
This scale is attached to the anterior chest
wall of the patient and a routine chest film
is exposed. The tip of the particular wire
nearest to, or at the lesion will give the idea

of the plane to be subjected to sectioning
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Alternately, a thin strip of an adhesive
plaster can be directly affixed to the bady
of the patient at the level of the lesion
with the help of fluoroscopy. ’

'Alignment of the patient and cassette.— Exact
alignment of the patient and the cassette to
the tube is achieved by the use of an optical
system, which is a simple device consisting
of a light source and a lens on which is

marked a citcle with a cross. The plane 10
be sectioned is marked off on a verticd
scale at the patient’s back. The image of
the horizontal line of the cross is frst
obtained on this mark without the patient
on the seat. The vertical line of the cros
will naturally coincide with the paticni"
spine. The cassette is next brought 1o posi-
tion by focusing the centre of the circle an
the cross on its centre. The patient is seat
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and totally immobilised with the help of
rubber pads and belts.

By varying the angle of the tube-head
from 15° 0 40°, the thickness of the sectioned
Plane can be varied and can be calcu-
lated with the help of Vieten’s formula

D <03 xtgasina
. X +y

fhlclkm:ss of the plane, a is the angle of
mf:ldencc, x is the tube-object distance and
Y Is the object-film distance. It is also our
CXOPt‘ricncc that the tomogram taken with
25° angle of the tube-head is quite satisfac-
tory for interpretation. The exposure is now
made with 110 to 120 MA and 90t0 95 KV.
A typical exposure requires 25 seconds.

where D is the

The chief difficulty as expressed by
Bernard Roswit has been the inadequacy of
the standard 14" x 14" film to 1ake in the
entire area of transthoracic section. In our
hands, however, this film has been found to
be quite adequate, provided the various
Steps of the procedure, particularly the
alignment of the three components, are
Mmeticulously followed.

Transverse tomography of the chest in
two normal individuals and six cases with
different intrathoracic lesions have been
illustrated in this communication. In these
cases the information gained by this techni-
que is of more than academic value, and
has been helpful in localising the exact site
of the lesion. Also it is obvious from the
study of these cases, that the technique will
provide a correct three dimensional apprai-
sal of tumours not only in the thoracic
cavity, but in other regions like the intra-
cranial cavity where other routine radiolo- -
gical procedure are likely to be of limited
utility. In cases where radium needle im-
plants are to be used, this technique will
provide the correct anatomical knowledge
and the exact position of the radium needle
implants. Hence it is needless to reiterate
the importance of adoptation of this
procedure in cases selected for surgery

and radiotherapy.

We wish to record our appreciation of
the technical guidance extended by Philips
India Ltd. and of the technical staff
of th's department. Thanks are due to
Dr. B. B. Dixit, Director for granting the
permission to publish this work.
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Hlustrative Cases

Case No. |

Transverse tomogram in

a normal individual at the leve
the heart anteriorly,

1of seventh dorsal vertebra, showing
the vertebra posteriorly and th

¢ pulmonary vessels in between.

Case No. 2

Transverse tomogram

s in a nor
showing the domes of the d

cency of stomach bubble

: mal individual ac the level of cleventh dorsal vertebra
‘laphragm surroundyd by the coste phrenic sulci. The translus-
s seen in the density of the left dome of the diaphragm.

s 87
ORACIC LESIONS
VERSE TOMOGRAPHY IN DIAGNOSIS OF INTRATH

TRANS

Case No. 3

(a)

i Id female,
Chest skiagram of 30 years old . Y
@ i‘:fcctiong showing multiple encysted effusions wi
?

y di g d s a Cas P Ty~
ClllllCa“ d a osed a: (o ()l acute res 1rato
h SUbscglnc"tal pn: umonia.

(b) ‘
atient showing encysted costopan‘etal €
de with subsegmental pncumonia.

ffusions, one
() Transverse tomogram of the same pal
on the left and two on the right si
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Case No. 4

TRANSVERSE TOMOGRAPHY IN DIAGNOSIS OF INTRATHORACGIC LESIONS

Case No. 5

fa) by

(a) Chest skiagram of 39 vears old male ¢l
showing the ancurysm of aorta and

{6) Lefulateral

nically diagneted as a case of aortic ancurysm,
the caleificarion in .

ski i
lgram of the same patient showing the anecurysm of aora.

(c)
€) Tralnsvchrsc tomogram of thesame patient show
¢ heart and calcification jn j¢ marked by a

INR the ancurysm on the Jeft side of
n arrow.

(a) (b)

‘a) Chest skiagram of 45 years old male clinically diagnosed as a case of mediastinal tumour,
showing a mediastinal mass on the left.

{5, Barium swallow skiagram of the same patient showing the anterior displacement of the
oesophagus by the mass. The mass was nonpulsatile on fluoroscopic examination,

(©) (d)

{¢) Intravenous aortogram showing the lateral displacement of aorta by the mass, in the
same patient.

(d) Bronchogram showing a complete block of the left main bronchus due to acute
bend in it.

89
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(e)

() Transverse tomogram of the same

patient showing the mass on the left side in relation
to posterior mediastinum,

Case No. 6

(a)

(b
Z (5) Chest skiagrams of 18 years old

. male clinjcally d; rior
venacava obstruction syndrome, sh ¥ diagnosed as 4 case of supe

owing atelectes; i ‘entional
tomography showed a biock in the rightguy.\pt:rc le(:l:ioll;r;zl:l}:t:;.pp” Iobe. Convention

ons 91
THORACIC LES
TRANSVERSE TOMOGRAPHY IN DIAGNOSIS OF INTRA

(c)

3 hi h
{ ransverse o ram showing ght side of the he

mog art whic
( ) 1 Vi ogra W I a mass on the i f th

represents the atelectetic lobe.

Case No. 7

losis
ary tuberculosis
. s a case of PUIm.nn - e of
cally dlaf‘;??ﬁ-dorﬂuoro“‘)pie examination. The dy

S

le clini
{a) Chest skiagram of 46 years old ma 1is seen in the right lung field.

. , onpu
v R ass, which was ni X

/i ight mediastinal mass, er hospita o
showing a night m ich was done in some oth P 1ior mediastinum.
bronchography whi related to ante

ient showing the mass
by Lateral skiagram of the chest of the same patien
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{c)
{¢) Transverse tomogram of the same patient showing the mass on the right side, related
to anterior mediastinum. Sputum showed presence of malignant cells.

Case No. 8

{a) Chest skiagram of 43 years old male,

clinically diagnosed as a case of pulmonary tuberculosis
showing a diffused haziness in the r &t zone ’ ’

ight lower zone,
(b) Right lateral chest skiagram of the same Ppatient showing encysted interlobar effusion.

(e)

(¢) Transverse tomogram of the same patient shom‘r}g e

DIAGNOSIS OF INTRATHORACIC LESIONS

ncysted interlobar effusion.
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Intra-Cranial Calcification

(A Report of Three Cases)

BY

B. DAYANANDA RAO, Dept. of Neuro-surgery
M. ANWER HUSSAIN, Dept. of Radiology
K. SUBBA RAO, Dept. of Radiology

Osmania General Hospital, Hyderabad, A. P.

Intra-cerebral calcification, pathological
or otherwise, has been studied in some detail
and frequently commented upon in litera-
ture. The importance of such calcification
is obvious because of its significance in not
only the anatomical but also the pathologi-
cal diagnosis of the basic lesion. The
incidence of calcification in intra-cranial
tumours has been variously appraised
from 3 to 409% (Camp 1930). In our
series of 96 space occupying lesions eight
cases showed demonstrable intra-cerebral
calcifications ; one out of the three menin-
giomas, two out of the fifteen tuberculomas,
all the three craniopharyngicmas, one brain
calculus and one epidermoid. In only four
of these eight cases was the calcification
considered gross or massive. One of the
craniopharyngiomas showed dense calcifi-
cation bhut not really unusual for the lesion
(Fig. 1). The purpose of this paper is to
briefly record three cases whose clinical
interest is not, however, entirely confined to
the presence of dense and extensive calcifi-
cation. Two of these cases were epileptogenic.

Case 1.—A male aged about twenty years
with a history of epileptic fits for over fifteen
years. At first these fits were right sided but
since three years tend to occur on the left
side invariably. They always startin the
lower limb and spread to the upper limb
and face with loss of consciousness for over

fifteen to twenty minutes. The interva
between the fits ranged from two to three
weeks. There was no other physical disability
beyond these fits but of late developed
weakness and spasticity of the upper as wel]
as lower limbs on the right side and three
years back as the fits switched over from the
right to the left side, the weakness and
spasticity also was noted in the left lower limb
also; a state of what may be well described

as ‘“ triplegia”.
His general condition was excellent and
there was nothing relevant in his family or

Fig. 1

Supra-cellar Calcification in
cranio-pharyngioma.
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previous history. His mental state was defi-

nitely below par. All his cranial nerves were
in tact as well as the ocular fundi, visual
acuity and fields. Apart from the state of
“ triplegia ”’, the only positive finding was a
blunting of touch and pain sensation all
over the right side of his body and the loss
of vibration and muscle joint sense in all the
limbs except the left upper one. Blood
wasserman was negative and E. S. R. nor-
mal. Routine X-ray of the skull showed
irregular wooly type of dense calcification
in both the parietal regions and that on the

right side was bilobed and in thedateral view -

the calcifications on either side were super-
imposed. The calcifications were placed on

either side of the midline deep to the sur-
face (Figs. 2 & 3).

He was operated on 20—12—-1938,
Through a left parietal craniotomy the brain
was exposed. The gyri and sulci were not
well defined but flattened and the cortex on
gentle palpation felt tough and unhealthy,
but not under tension. The main calcified
mass which was located at a depth of about
an inch from the surface was uncapped and
removed. It was now clear that the process

Fig. 2

of calcification had spread beyond th.':
middle line. The brain substance immed!
ately surrounding the ‘calculus’ wa:
removed for histological examination. P?S“t
operative course was smooth and the p.aucan
was discharged after threc weeks with i
advice to take regularly al1\i-con\'ulsC:n
drugs as prescribed. When seen od
17-2:1959 and subsequently he was o470
to be in good physical and mental S“.“C {oss
still getting left sided epilepue fits with ,
of consciousness though much less scvcr:l
and less frequently. A suggestion of ed
operation to remove the rest of the cale!

mass was made 10 him but not accepted-

d
Post-operative x-ray of the skull s-h m;':ft
the extent of the calcification stitl
behind (Fig. 4).

Pathological report

The calcified mass was hony hard, f"“ghl
and irregular in shape with spiky cdg.CS a
round measuring 1} x 1 inch and wc:gh‘d
16:5. Gms. X-Ray of the specimen SNOwe
dense calculus with spongy type of fa'd'o'
lucent areas in between the calcified pofl'o'“s'
The calcification in certain arcas is ring like

INTRA-CRANIAL CALCIFICATION

Fig. 4

Post-operative.

M distribution (Fig. 5). Chemical analysis

. o/
of the stone showed organic material 72%
and Inorganic 289, as follows.

Organic material 729,

Proteins 66 Gms. %
Cholesterol 073 GfTIS- %
Cys(ine Nil.
Inorganic material 28, .
Phosphates 12 Gms. 0/9
Carbonates 3.6 Gms. ‘;t»
Calcium 12 Gms. %

Hi‘“o'ogical examination showed an area
of gliosis with normal adjacent vasculature
M the tissye immediately surrounding the
Calculus. There are plaques of recent zimd
old calcification in the zone of gliosis with-

Ou.t any relation to the vascular supply
(Fig. 6)

Comment

The history of this very interesting case
Was progressive ; an irritative Jesion first on
the left side with right sided fits and later as
this focus settled down and established ilfdf
as a paralytic one, an irritative lesion

Fig. 5 .
X-Ray of the ¢ Brain Calculus .

i . right side with contra-
dﬂ.v-k;pt;i(tls.mrl'lt\l;e m:rch of the paralytic
. | also fiom the right lower to
the right upper limb an'd then tlo thealrif;
Jower limb, the only limb to be scpt red
being the left upper one. In retr;l)sp: ,one
feels that the right side shou@ av beer
operated first inspite of the greater n}ta ‘qide
the calcification being‘on the op'posxctt:u.a]ly
because it is the right side tha.t wa's a
giving rise to symptoms of epilepsy-

symptoms was

The problem in this. case Is m}_e (:){;-CS:}?;
blishing the pathologlcal n‘atuxeh ! e
lesion so densely calcified. 'Ihm:)g llom;;
like oligodendmg]ion}a and tu ermblc .
were suggested, yet it is more r;ason:ra(ivc
consider the basic pon.rcess_ez: Oeigir;c e

than neoplastic in Vi . lon,
;?::]:rl;/ and bilateral' ar‘ld symm.emcal :l(::)t:;-]
pution. The association of 1ntracee pral
calcification and epilepsy has(J)ecrllinxand
sively studied in rcccr'\t years. :ic'}tf'eon ond
Penfield (1929) described a con lhl n s
Jar to the present one ,»:'hlcht ey 2lled
« endarteritis calcificans ocm:irmlg n 2
family affecting the father anh. :1;30 our
sons. Intheoneson operated the histolog
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Fig. 6

Case 1. —Shows walls of normal small aterio-

les in the top left, and a zone ol calcification

towards the right hand corner, This is tor

impress the association of calcification with
normal vasculature.

features found were suggestive of a

primary afection of the arteries which first
got calcified and their lumen occluded
resulting in a necrotic area in the brain
which secondarily got calcified. Calcium
was found round about the larger vessels,
Alexander (1953) reported a case which
supported this concept of pathogenesis. But
in the present case the basic pathological
brocess appears to be totally different.
Histologically the vessels are quite normal
and showed no evidence of calcification.
Our own impression is that it is a calcified
blood clot probably the result of an injury
either at birth or infancy, though no such
history is actually available., Otherwise it is
rather difficult to explain the bilateral and
symmetrical distribution of 1he

Cairns and Jupe (1939) also desc
condition which the
calculus **

lesion,
ribe a
Y vaguely call “byain
“ Multiple or single patches of
calcification may occur in the brain sub.
stance usually in the form of circular or
triangular areas of uniform density with
sharp margins. They are usually associated
with epilepsy and mental deficiency

and
sometimes with hemiplegia.

Sometimes

THE INDIAN JOURNAL OF RADIOLOGY

li
. _ . calcu
there is a history of injury when the

are probably the resuit of old inn:acﬂcbr:.
haemorrhage often at birth or mfa'"g“
The present case is one which may
be termed a “ brain Calculus”.

Case 2.—A bhoy aged eighteen years w;:l'r
a history of epilepsy since his eight yncy
and with increasing severity and freque "
for the last three vears. The fits alwa
start in the left leg and spread to the o
arm and then get generalised with loss 0
consciousness lasting for over “f'cn?;mc
thirty minutes. He had been getting at
fits even twice or thrice a day and Oﬁ:;f:ioﬂ
night during sleep. His general cop lthﬁ
was good and nothing relevant 1P e
family history. His mental state was Iys
helow normal and was prane to be unry .
stubborn and often violent. The ‘)':‘ygpo;n
tive physical finding in the C-.a‘\- -
repeated examination was left su'ic.d P’;“
midal signs with weakness, spasticity s
exaggerated tendon jerks ete. There i
absolutely no evidence of any intracra?
hypertension,

Routine X-ray of the skull showed ;
rounded, uniformly dense opacity abo i
2 inches in diameter with a clear cut ""::l
gin occupying the right parietal region WB)
away from the surface (Figs. 7 and h
He was operated on 23-10-1939. Th.rol‘gas
a right parietal craniotomy the brain W .
exposed. The dura and bhrain were nod
tense but the cortex appeared shrunk a_“n
atrophic in general with a large collecti©
of subarachnoid C. S. F. The tumour was
uncapped and during dissection it was
found that it was intimately connecth 1o
the lateral wall of the lateral ventricle
which had to be Opencd into to L‘ﬂ-CCt. a
total excision of the tumour. Post-operative
course was rather stormy for two maif
reasons. He developed severc aseptic menitt’
gitis with a temperature ranging from

99
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Fig. 7

100° o 103°F. the (..S.F. remaining sterile
o0 culture all the while. Repcal.cd C.S.F-
'aps were necessary during this period.
Secondly (he patient became a most
difficuly nursing problem on account of. his
Stubbornness, violence and continued B.P‘lep'
Ne fits. The course was further (‘Ompl‘ca.“’d
bY an accidental fall from the cot during
e of the fits on the fourteenth day when
the scalp wound gave way compl“-‘“ly ex=
Posing the hrain. This required a facialata

Fig. 8

re-

e the dural gap andhrarefu}di\‘
e ’ e was dis-

jp. However,
e of the sca . di
5‘;:“‘ ed after two months of hosp:talm ;ey
" ( I 0 -
) h“ghe was apyrexial and the fits c u):;m
. der control with anti-conv it
o His mental condition was ais
therapy. s

hetter.

graft 10 clo

Pathology Report

en measured 2 inches to

The gross specim and had a well

2} inches in diameter

Fig. 9
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Fig. 10

Case 2.—Sections from cyst showed thick h
here and there by inflammatory cells. In ce
can he seen. Qutside she o

formed and tough ¢
the contents were s
material.

apsule on incising which
€en as a vascular cheesy

The typical pearly appearance
Was not present (Fig. 9).

Histological examination showed thick
hyalinised eosinophilic lameHated wall infilt-
fated here and there by inflammatory
In certain areas lozenze shaped cleft
to cholesterol can be seen. Outside th
is a condensed zone of glial tissue. (F1

cells.
s due
€ cyst
g. 10),
Comment

Epidermoids and dermojds of the central
nervous system are rare hut benign tumours
and hence of supreme importance 1o the
surgeon. Cushing (1932) encountered 15
epidermoid tumours in hjs collection of
2023 brain tumours; Grant and Austin
(1950) reported 22 epidermoids operated
upon over a period of 20 years ; Tytus and
Pennybacker (1956) reported 41 cases of
epidermoids of which seven were intra-cere-
bral; and Fleming and Boterel] (1959)
reviewed the subject and reported 27 per-
sonal cases of which nine were dermoids
18 epidermoids. The only notable Indian
contribution seem to he that of Bende and

L . - Al ated
valinised eosinophilic lamellated wall ";ﬁ::‘;u-ro
T4ain areas lozenze chaped clefis due to cho

yst is a condensed zone of glial tissue mainly.

d
Davagude (1947,. 1t js genevally 'agrcto
that these tumours arise from inrlus.mfl:al .
epiblast during development. Climy nO"
they are slow growing and hcncf! d"‘ -
give rise to symptoms of intra-cranial }‘)P;(’
tension. Epilepsy is the commontst.pl‘“:hat
ing symptom. Biggart (1949; mentions o
these tumours are occasionally met Wno
during routine post-mortems where g
cerebral pathology was suspected dur o
life. Radiologically the two imp'Of"an.
features are the rather palhognomnm(.: \‘_d‘
triculographic appearances and the mt}:ic
ence of calcification. The vcntriculngra{; .
appearances arve determined by lhc‘ ?‘c
that these tumours are as a rule in inumi“r
re!ationship with the ventricular system 0’
the subarachnoid space. Though unfoﬂ:'
nately in the present case vcmriculngf?lf’l )‘
could not be performed, vet the close re a“
tionship 10 the lateral ventricle was'W‘?
demonstrated during the actual operation.

The occurrence of calcification in def-
moids and epidermoids is frequently com-
mented upon but the actual experience
appears 1o be otherwise. None of the cases

INTRACRANIAL

Cither Tytus and Pennybacker (1955) or

cming and Botterell (1959) showed any
tVidence of calcification. Indeed the 1a‘ucr
Ven remark that “ calcification sufficient

. : re
be radiologically visible is a ra
Occurrence .

In view of their benignity the obvious
'reatment is 1otal excision of the wmm;:
Ut this is not always an easy P"’“dur: or
often they may be so inaccessibly Placc eal
%0 extensively spread that only a p.ccc.,:nly
and intracapsular removal may be the and
Possible procedure with safety. Tytus ible
Pennybacker (1956) mention two -pos's(‘)ns
Operative and post-operative comphcart:'a“ys
firstly , tendency to recur when parti st-
removed, and secondly the onset of r: in
Operative aseptic meningitis as observ
€N out of his 41 cases.

Case 3—A male child of five years ‘;::
admitted on 28th September 1957 ul'?‘.ao
the care of Dr. S. Balaparameswara & l’

. Hospital,
Neuro-Surgeon, King George alk or
Visakhapatnam, for inability ‘c"rl::rc was
$tand steadily since five m°“‘b". f men-
"0 antecedent history suggestive :ts first
ingitis or encephalitis. Thc_ pare of the
Noliced a gradually increasing siz¢ stand.
child’s head and inability to wa.lk Ol;l erful,
On admission the child was qu::;:al; only
L operative, apyrexial but coul H0
2 few steps with support. cither side
€xaggerated tendon jcrk’, on the central
there were no significant signs i umference
nervous system. The head Clrcd definite
was 21", Ocular fundi showe t revealed
Papilloedema. X-Ray of the Chcsf the skull
a focus in the left lung. X-Ray Oaration o
Was normal except for some s:r.)l:!uced into
the sutures. A litdle air was mth separated
the lateral ventricles through ¢ :l:ila
Sutures and this showed grosstoux test was
the ventricles (Fig. 11)- Man kedly raised.
Positive and the ESR, mark

.t . 2
.6 )/,,ILT 'H(QQ”ILD

tation of

o
< 7 7/"'“’7‘7 f"‘
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Fig. 1!

. . fa mbcr-
jve diagnosis ©

csuﬂlpu
On the Pr

in possibly posterior
o o e wn tresed wih e
fossa, the ‘;NH with remarkable ympr ed
mycin a;:c chi.ld was ﬁnall)’h dxsc:;al;gb .
ment. when he w

after five m::‘ th:hzf:ct:{ar fundi returned t:
to walk bris dy’ the head circumferen:d
normal an The child was being f‘(’)u‘l’;;g
Stadonary'h reported last on 12.46- hcs;
up. When ca ed. The X-ray of thccl o

he was l‘c"“;rayca]ciﬁed spot in t.h ¢ left} udsg
now showe d also calcified hilar glands.
mid zon¢ asn m. lst hr. Optic dzsf:s Wﬁf;
ESR. was 3 ‘: normal visual acuity an

pale but Wltwere no demonstrable sxgr::»
fields. Th“"l pervous system and 1o oper )
in the centra e was therefore COHSldef"

tive proccduft the most remarkable ’ﬁndmg
necessary: B:iologiCal demonstration  of
was the tﬂateralv intra—cercbral'dxscrete
multiple, acities with somewhat 1r.regular
roum?c:l zf? about 17 to 13" in diameter
margin

d 13). X :
Figs. 12 an y/f“
fiidgnm show any<Vjg

e
L ]
Y
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Fig. 12

Comment

T] ]. . r l. . ! . l

mata. The po' .
nts of .
several. mterest are, indeed,

1. Th :
nﬁurolog(;ci?uc'lty of definite and persistent
. signs inspite .
extensive lesions in thepbrai ::f multiple and

2. T
] tf)s::mt:c.currence of calcification which
e nsent £;;191957 :‘md which is so well
matked in 195 . Qalcification in tuberculo-
mata Js ad t.1ttedly uncommon buc not so
re o Sucl}s; ical data in literature indicate
Several suc I_cl':xses do not reach the cliniciar;
such. Arsenil(lc!il)ggt;) il:leaﬁrm'ly oo 2
. series of

::Jolzr‘lea? ss:zrgxcally treated foundzgaltl::?g .
tion in § acf, of th(? cases. Time and a :?-
omeas 0ss cavzlmﬁcd spots of all sor%s “;‘
o o sizes in routine X-Rays of sk ;
of epil n;: :;]s and undoubtedly a good m: .
o e p:::] be tubercular atleast in ol:xy
ountry. Pun on Martin (1937) rem s
oorebral uberculomata are comm .
gh in only a smail Proportion :))fl? cand

ases

THE
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Fig. 13

:i;:c t]l:;ig)sn:;:s survive the acute stage of
may Cven;ua]] . accumulation of survivors
of patients tha’t 'prl.;ducc an actual numbe
Now with the is by no means negligible ™
ment more an]‘;mdcm advances in treal-
into the chronic m}(,)re cases are crossing
bound to come a phase and hence one 13
cerebral calcific C.r 0ss more and more intra-
ing. ations, otherwise so puzzl-

3. Ther
. € ..
rise to muljfre f?w conditions which give
and hence mllﬁ": lmtracranial calcifications
. ultiplicity by it i
.. self is -eat
diagnostic significance 4 of grea

Summary

1 Cy .
cerebl‘ia:d::;)glcally demonstrable intra-
oneoral c:ﬁf:atlon was found in eight
oo & hSCI‘lCS of 96 space occupying
e € brain. In four of them such

10n was considered to be massive.

2. Thr
oy Cat;zulcasfs of Sl.lch calcification, a
of et tuu,: » an epidermoid and a case
of multiple .erculomata are described in
etail with relevant comments.
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Angiographic studies

on renal circulation

with Rauwolfia serpentina

BY

S. P. BASU,

Radiologist, School of

In

fhe rar;;:fit ;}a ses of essential hypertension
MCreased per'o 0}:1 pressure is attributed to
other two fa‘c)t) eral resistance, b.ecausc the
and viseosit ors, viz., the cz.irdxac output
altered, 4 hy ‘:i blood remain us.su'fﬂly un-

rCsistanC:S en shcfwn t.hat this mc'rcas-
the rena) o occurs ch{eﬂy in the .arte‘no]es,
form of yq nes in particular. This is in the
lier phase soconstriction specially in theear-
the b]oodratbe" than organic narrowing of
occur in co Vessels,' which, however, may

urse of time.

m::t:lnm:ﬁ it has been shown that epfpcri~
partia] of:‘cl uction of renal Jsche.tem)a by
in elevatig usion of the renal arterfes'rf:sults
sidered 1o Ill) of blood pressure. '.Thls. is con-
circulatio ¢ due to the liberation into the
enzyme !tlh of a pressure 'substance f’f an
damage’d k'f;l so-called renin, formed in fhe
of man th lhncy. In CSSCl:ltla] hypertension
tically ¢h ¢ haemodynamic eﬂ”t'zcts are prac-
h}’pemgn? same as in experimental renal
genesis oixon, h.‘ any case, ¢ }.m exact patho-
in spite fthe chmca? condmo'n is not clear
carried o thf': extensive experimental work
Conse out in different parts of the wpx:ld.
i unntl)./ the treatment of hypettension

yet unsatisfactory because there is no
specific remedy.

“s:; x}Umber of anti-hypcrtFnsive drugs are
a in treatment of essential hypertension,

nd of these Rauwolfia is an important one
of Plam origin. Siddiqui and Siddiqui® in
India isolated certain alkaloids from Rauwol-
fia serpentina. Chopra ¢ al® demonstrated

Tropical Medicine, Calcutta.

the physiologica] effects of the alkaloids and
scientifically established their anti-hyperten-
sive action at the Calcutia Schoot of
Tropical Medicine. Chakraborty and his

colleagues® showed that most of the
alkaloids are produced in the root bark
woody portion. It

and not in the
was also observed in this institution by

Gupta and his collaborators® with acid
insoluble Rauwolfia resin, obtained from
alcoholic extract of the root of Rauwolfia-
serpentina by repeated treatment with aque-
ous acids, possesses marked anti-hyperten-
sive action. Following this line of work
Mueller, Schlittler and Bein® isolated
reserpine from this resin fraction.

Since the pioneering work of Chopra ¢! al

extensive pharmacolcgica! studies on Rau-
wolfia serpentira have been carried out
by different workers. Das Guptacet al® while
working in this institution showed that Rau-
wolfia atkaloids depress the sympathetic
netvous system by their action on the central
mechapism regulating the blood pressure
i.e. on the hypothalamus and reticular for-
mation. They bave further shown that
these alkaloids also depress the pcripheral
and sympathetic tone by releasing catecho-

Jamines.’

In view of the fact that renal vasocons-
triction in essential hypertension might be
due to neurogenic stimuli €.e. increased
sym;?athetic tone and that Rauwolfia ser-
pentina might act by depressing it leading
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1o vasodilatation, it was considered worth-
while in visnalising the effect of the diugon
renal circulation by the angiographic tech-
nique. The preliminary reports were report-
ed previously by us.®

In the present investigation 15 cats (3-3:5
kg.) were divided into three groups. Under
chloralose anaesthesia (70 mg/kg., intraven-
ously without ether induction) a catheter
was introduced through the femoral artery
of each until its tip reached about the point
where the renal arteries branch off from the
aorsa, Diodone solution (2 mi. of 70 per
cent solution) was rapidly injected through
the catheter under approximately constant
pressure and x-ray picture was taken imme-
diately after the completion of the injection,
the time relation of the exposure to the
injection being more or less constant each
time. No apparent fall of blood pressure
was noticed as a result of the administration
of the radiopaque dye. No apparent change

was also noticed in the calibre of the aorta:
No attempt was made in the present
study to observe the effect of the drug
administration on the other pcriph(?ral
blood vessels.

One group of animals X-rayed in this
way served as the control for comparisons
while the second group was again X-rayed,
after bleeding (15 to 20 ml. of blood/kg. body
weight) and the third group was X-ray¢
similary afier the hacmorrhage and 231"
5.20 minutes later after an intravenous
administration of Rauwolfia sfrpemi“f"
The preparation used was the alcohol'lC
extract of the root (Dehra Dun variety)
a dose of 0025 ml./ kg. bedy weight corres”
ponding to 250 mg./kg. of total alkaloids.

The observations are illustrated by the
skiagrams. In the control group of anima}sy
the renal vascular network was well yisualis*
ed in all (Fig. 1), the shadow of the contrast

Fig. )
Angiography showing normal repal artery and its branches afier injeesion of Diedone.

7
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media being seen practically upto the outer
region of the cortex. In the group of
animals subjected to haemorrhage a relative
ischaemia of the cortex was observed in all
as evidenced by the absence of opacified
blood vessels in that area (Fig. 2). A com-
Pletely different vascular pattern was how-
ever seen after the subsequent drug
administration as compared to the pictures
Obtained after the bleeding but before giving
Rauwolfia (Fig. 3). A dense vascular net-
work was seen, reaching with its finest
branches upto the margin of the kidney
shadow whereas before the drug adminis-
tration only the central parts of the
medullary vessels were visible due to their
content of the radiopaque fluid.

Discussion

The angiographic technique pcrmits‘ a
direct visual impression of blood circulanf)n
in the kidney and of the degree of constric-
tion or dilatation of the renal blood vessels,
following intravenous administration of a
small amount of radiopaque fluid, the 415-
tribution of which within the organ bemg
recorded on X-ray films. Using this
technique, Pricard and Daniel’ could
confirm the earlier claims of Trueta
¢ ali® of the existence of an ischaemia
of the renal cortex under certain
conditions, irrespective of the blcod flow
through the medulla. It was sho.wn that
normally as the contrast medium circulated

Fig- 2
tion of talibre of venal artery caused by bleeding after 5 minutes.

Angiography showing a reduc

Note.—Constriction of ve
absence of opact

ssels causmg cortical ischaemia as shown by
ified blood vessels in the contex.
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Fig. 3

Angiography showing a dilatation of renal artery and its branches after 5 minutes

following an intravenous injecticn of R. S.

Note --Presence of opacified blood vessels in the cortex indicating vasodilatation.

through the kidney, its shadow is seen to
extent almost to the extreme margins of the
organ. In cortical ischaemia with a main-
tained medullary blood flow, the peripheral
zone of the kidney remains partially or
entirely devoid of shadow and the latter s
seen only in the more central parts of the
organ,

In the present experiments, the angiogra-
phic technique was utilised 10 demonstrate
the action of Rauwolfia serpentina on renal

blood vessels. It appears that the Rauwolfia
alkaloids combated the vasoconstriction 17
the renal vascular bed induced by hacmorr*}‘
age. The demonstration of the renal vasodi~
lator action of the drug may be of interest t©
the clinicians in view of the therapeutic effect
of Rawwolfia serpentina in the treatment ©
hypertensive disease in man. Further, th¢

present radiological observations in exper”

mental animals tend to confirm the views©

the pharmacologists on the renal vasodilator

action of Rauwolfia serpentina and offer a';
aid to our clinical colleagues in the ration#
use of the drug.

—
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The Christian Medical College, Vellore.

RECENT ADVANCES IN RADIOLOGY OF THE ALIMENTARY TRACT

General

fosgs hiOt countries dust, heat, flies, spiced
meals’argegu’ar small, or infrequent large
their n g§neral ph)fswal fatfg'uc, all plz?y
upon tgart n throwing additional strain
copic Cdahmcntary tract. Care.ful fluoros-
dised 5;)“ _ film examinations anth standar-
the co ;rfum prcp'aratu')ns will reveal all
text b“ itions desc'rxbed in sta.ndard western
ence t:OkS- of rz‘xdlolo{gy,'but in our experi-
geal b ereis a higher incidence of oesopha-
e iatal disorder, of .post l?ulbax: duoden?l
SOut;I I':‘md' of sm.all intestine deOfder in
Specinl ndia tha.n in the West. In this series
die: emphasis will be laid on these con-
ions.

Method of Examination

Cia(l)wmg- to pressure of v»fork and to ﬁnan-
restriCOnsudt:rat_nons there is a temptation ?o
exam?t tl{e barium meal procedure to rap1fl

ination of only one part of the intesti-
nal _tract. If the clinician merely wants a
radiological confirmation of a diagnosis he
has already made by clinical means, an
expensive and time consuming radiological
eXa‘rninaticm may not be necessary at all. If
s 1s usually the case, the patient is referred
to the radiologist hecause of vague dyspep-
Sia or atypical symptoms, then a thorough
€xamination of the entire alimentary tract
'S essential in every case. Even patients
With typical peptic ulcer symptoms may
have an associated hiatus hernia or tuber-
Culous terminal ileum.

Opaque Medium

Non-flocculating  Barium.—Because of the
need to show gastric and intestinal mucosal
patterns even in the presence of mucous
secretions, a non-flocculating colloidal sus-
pension of barium is essential. New barium
suspensions should be tested for flocculation
by mixing 1 c.c. of 1009, W/V Barium sus-
n with 10 c.c. water and 2 ¢.c. Saliva
and/or intestinal juice in a petrie dish and
comparison should be made with a control
water (Paterson 1958, Astley
and French, 1951). Flavouring with Vanila
is usually appreciated. Aromatic flavours
may be preferred. There are now available
preparations such as « Micropaque > that
resists flocculation to 2 moderate degree,
and “Raybar” that is an almost non-
floccuable suspension (Laws and Pitman
1960). Small intestine studies may be has-
tened by intubation methods {Scott Harden
1960) or by “ ramming * a small barium
meal down with a pint of jel. (Prepacol).

pensio

suspension in

Measured Quantity ond quality.—In order
to compare transit times and peristalsis in
the oesophagus and smallintestine, measured
ities of standard preparations should

quant
Four standard preparations are

be used.
needed :—

1. 100% W/V Standard mixiure.~For each
patient expected on one day four ounces of

_Colloidal barium powder made up to four

fluid ounces with boiled water should be
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carefully mixed into a even creamy suspen-
sion with a sterile pestle and mortar or with
a sterile whisk mixer. This mixture should
be kept in a sterile bottle for not more than
24 houss. A few extra doses should be kept

ready in a separate botdle for patients who
. need 8 ozs,

2. Dilute  mixture.—A bottle of boiled
water is kept ready along with a sterile
measuring jug so as to be able to measure

out egual quantities of the 1009%, mixture
and water,

3. Oesophageal paste.—Two ounces of boil-
ed water should be gradually added to four
ounces of powder in a sterile pestel and
mortar. This mixture should be kept in a
sterife cup and measured into & patients’
spoon by a sterile teaspoon (or  Micro-
trast” can be used)

4. Solid Barium.—Can be given in the
form of the largest size of gelatine capsules
filled with powder. A bottle full of these
can be kept ready. Barium lozenges that do
not melt may be preferable.

A set of boiled stainless steel or plastic
cups should be kept ready on a tray. Some
patients can only drink by pouring fuid
into their mouths from a cup with an ever-
ted lip. Some need a feeding cup.

A set of sterile rubber tubes for sucking

barium out of cups should be kept in a
sterile howl.

X-rap Apparatus and Technique —1n taking
films of any part of the alimentary tract a
short exposure time is the most important
factor. Referral to technique in terms of
M.A.S. is not good encugh. 120 K. V. at
300 M.A. are desirable in order to get an
exposure time of less than 1/10th second
in fat patients. Short fhs‘ance (30) and
compression where possible may ﬂfiabl e ex-
posure time to be reduced. A rotating anode
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tube with fine focal spot (I'5 or 2 mm.}
will increase the detail and definition of the
radiograph only if the factor of movement
is reduced by the patient holding his breath
and the short exposure time. Scattered rays
need to be cut out by a moving radiographic
grid, and by keeping the tube aparture
down to the minimum. Overcouch bucky
pictures may show better detail.

A tilting table with fluoroscopic screen
and spot film device are essentia} as patients
need to be examined in erect, in lying, and
in trendlenburg positions. A reliable mecha-
nical device for tilting the table is condu-
cive to thorough examination of the patient
with small and large quantities of barium
n standing and in lying positions. In re-
mote places however, the fewer the mecha-
nical devices (that are liable to go wrong,
or be sensitive to majns voltage drop) the
better. The mains voltage compensator
needs 10 work on the voltage applied to all
relays and motors as well as to the K. V.

Requisition and recording System.—In a busy
hospital it is not always possible for the
case records to be sent along with every
patient for barium meal examination, 1t is
however, desirable that a brief history, cli-
nical signs, and early laboratory findings
should be recorded on the requisition. The
requisition form may also contain space on
which the radiographer can record techni-
ques and number of films taken. A separate
form on which the radiologist records details
of history and fluoroscopic findings is also
useful. The requisition, fluoroscopy form,
and copy of the final radiologists report
should be fited in the department of radio-
logy for ready reference next time the
patient comes. A disease index copy of the
final report may be filed for research
purposes.

Preparation of the Patient.— Even for exa-
minations of the oesophagus it is desirable
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that the patient shall come in the morning
with empty stomach. Nothing to eaF . or
drink since 6 p.m. the previous evening
should be allowed. Patients need to be given
a printed slip in their own language or ha;:e
this matter carefully explained to them the
day before the examination. Nice (1960)
has pointed out that an empty caecum r'na};
hasten transit of barium to the termina
leum and so a laxative jel preparation or
an enema may prove helpful.

THE OESOPHAGUS
Anatomy and Physiology

Musculature.—The muscularity and po‘\f"e:
of the oesophagus are not usually appreciat-

. re.
“ed in man because of his erect postu

i i tho-
Details of oesophageal peristalsis and _paitivc
logy are best seen in the more prim
horizontal or head down positions.

The musculature of the oesophagus con-
sists of circular and longitudinal serous and
mucosal lavers. There is striath voluntary
muscle in tlhe upper third, and mvolm;‘t'azy
muscle in the middle and lower lt fxr d
These mixed types of muscles pro?cd c::::e
from pharynx to stomach in acco:rt ;etic
with control by the vagus (parasympa o
Auerbach’s) plexus and by sympat qh
fibres that reach the oesophagus from; e
aortic plexus. In some persons muscle s0 ;;t):
may pass from the oesophagus to theAaaw-
and left bronchus (Cooper 1959}.. kn i«
wists disagree on the presence of thic ?nthi
of circular muscle at the lower end 3 b
oesophagus, Cooper in Madra'xs foun 1 det-
nite thickening. There is certalflly ap (yBcr-
logical cardio-oesophageal sphincter.
ridge and others 1961).

Peristalsis.-—Normal Oesophageal Con'tr;cl:
tions are of two types : (1) Primary pm; of
tic waves (that are initiated by }t]hcz;x "
Swallowing) pass down from the phary

the phrenic ampulla. The ampulla contracts
in one piece with com,racti(‘m of the supra-
ampullary oesophageal ring .(Templeton
1958) and relaxation of the infra-ampui-
lary or cardiac sphincter. (2) Seco.ndar);
peristaltic waves starting from t.hc region o
the aortic arch carry the remainder of the
bolus to the phrenic ampulla. Abnormal
contractions of several different types ?1avc
been described (Johnson et al 1961): Ripple
contractions and tertiary contractions are
quite common. Lower oesoPhagca] spasm
may be associated with peptic oes?ph:fgxtui
due to reflux of gastric juices in lxaa
incompetence or primarily to vagal over
activity (Johnstone 1960).

The effect af drugs or oesophageal .cont;'lac(liwns
may be a diagnostic aid. Hyosine hy r::
bromide 1/100 gr. intramuscularly (a pacrm
sympathetic blocking agent) has bcer}xx seal
in many patients to px;long t.h:a(l);sso;; na:ig i

it ti inhabit peris
t'rell'nsnte?trix:rytoco:tractions and to close the
i, ‘tix c sphincter. (Johnson and Nort'hover
T?}gﬂl)a Schinz (1954) details the action of

other drugs.

jon : i 1 inspi-
1 1 traction: in ful
Diaphragmatic conire - P
rationphas a partial pmchcock actmr;}on e
Normally
d of oesophagus. :
i s at a Jower level than the cardiac

B l(See under Hiatus Hernia below).

sphincter

Mucosa.~The oesophagus 193;;\]1;:111131 h'?f:i
amous €pi -
t‘hro‘:i%)};ogztzz;c:qtl;is squamous 'epithc.hut'n
Jm(‘ic gastric columnar epithelium 1s 1r:
i:davcrs found to be 4—b6 mm. bctl9\:]
ternal cardio-oesophag@l junctio

A 1959), but in life various authors
(Cooperl’almér’ 1954 and Johnston ,195.5)
(Edd};iemonstrated by means of silver clips
?}?:tethis junction may slide up ;;{,;lj down
. the lower end of oesophagu§. ere arf_t
s tazlly pine to fourteen thin regularly
usu
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arranged longitudinal mucosal folds in
middle third of the oesophagus, and five to
seven of these pass to the cardio-oesophageal
junction (Cooper). At the junction very
large cylindrical masses of gastric mucosa
form a star shaped mucosal valve at
cardiac orifice of the stomach (Botha, 1959).

Anchorage.—The oesophagus is retained
in position by : (1) the surrounding fascial
bed, (2) the mediastinal layers of pleura and
the para-oesophageal fascia, (3) the phreno-
oesophageal membrane, (4) muscular slips
to the aorta and bronchus, .(5) the stomach is
retained in the abdomen by the peritoneum,
the gastro-phrenic ligament, the mesentery
and the vessels. Further details of the lower
anchorage will be discussed under hiatus
hernia. .

Radiological Examination

1. Iodised oil—In Children, and in
suspected obstruction of fistula of the upper
oesophagus 10-20 c.c. iodised oil should be
used. Todised oil should be slowly intro-
duced into the upper oesophagus through a
catheter under screen control or othesrwise
it will be difficult to tell whether the opaque
medium has entered the trachea through a
fistula or by “spill over” through the
layrnx. Spot films should be taken under
screen control with very short exposure
time.

2. Standard barium swallow.—Where there
is no question of fistula one ounce of Colloj-
dal barium 1009, standard mixture should
be given at first. The transit time of this
one ounce to the stomach in erect position
is counted in seconds. Cross deviations or
obstructions, emptying of the phrenic
ampulla, and action of the diaphragmatic
pinchcock in inspiration are observed.

Where details of the oesophageal and
castric mucosal pattern and oesophageal varices :
ire to be seen, the patient is now told that

he is going to be tilted into the lying posi-
tion (a hand on his shoulder will reassure
him) and then the table is moved. One
more mouthful of standard barium is
poured into the patient’s mouth and he
swallows it only when told ta do so. In this
way the upper cesophagus is better seen.
Transit time to the stomach is counted.
After the bolus has passed down, and there
is relaxation there may be minimal reflux
from the phrenic ampulla. Three long thin
spot films are taken ona 10 X 127 film.

The radiologist may at this stage go on to
examine the gastric mucosa with only one
ounce of barium in the stomach as often
““ the more the barium the less we see ”’.

3. Barium meal—Where hiatus hernia,
ulceration, motor disorder or diverticula are
suspected, the patient is asked to turn on
the face and a bolster is placed under the
abdomen. The head is turned to the left
and a rubber tube is placed with one end
in the patient’s mouth and the other in a
cup of barium. The patient is now instructed
to suck the barium quickly up the tube.
Peristalsis is observed during the act of
swallowing and long spot films are to be
taken. The patient is now turned on the
back and is asked to keep his legs straight
and raise them (to increase intra abdominal
pressure) and to take deep breaths in and
out. In expiration the diaphragmatic
pinchcock may be relaxed, and a sliding
type of hernia revealed, or reflux from the
stomach may beseen. Reflux is more often
seen actually during the act of turning.

4. Barium Paste.—In every case of minimal
dysphagia where no obstruction can be
detected by standard 100% barium cream,
two teaspoonfuls of the oesophageal paste
(microtrast) should be given and the passage
of this thick bolus should be observed in the
supine position with rightside raised. After
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such a bolus has passed when the oesopha-
8us is in a relaxed phase, a better White-
Washing > of mucosal folds may be obtained,
and varices or ulcer crater better seen

(Evans 1959).

5. Solid Barium.—If still no obstruction is
seen, a solid barium capsule or lozenge
should be given (Templeton 1958). Even
Wwith all these measures a small lesion may
be undetected, vesophagoscopy is indicated in
every case of dysphagia that cannot be
diagnosed by the above methods.

Electrocardiograph may reveal a depre§sed
ST segment in some cases. Tertiary
Contractions of the oesophagus may be
associated with myocardial infarction or
hiatus hernia.

Pathology

Dysphagia is the most important symp-
tom relating to the oesophagus. No case
of minimal dysphagia should be passed as
normal yntil the full routine above has been
completed, and even then oesophagoscopy
tmay be needed. Causes of dysphagia may
be classified as follows :—

Congenital.— Atresia, vascular ring.

Inflammatory.— Acute-Reflux oesophagit'is.
Chronic - Syphilis, tuberculous, sarcoid-
(rare).

Traumatic.—Foreign bodies, Corrosive
Strictures.

Neoplastic.—Benign, Malignant.

) . P
Motor.—Cardiospasm ; diffuse spasm
tertiary ; sideropenic.

Gastric—Leather bottle stomach.

Thoracic.—Aorta ; glands ; Tumours.

Congenital Anomalies

Double oesophagus is very rare (Ansell and
Edwards 1958).
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Atresia.—There may be vomiting of food
(from the upper oesophagus) since birth.
The commonest type is where the upper
third of the oesophagus blind, and the
lower third communicates with the trachea
or a bronchus. Where there is a fistulous
connection to a bronchus, there will be gas

in the gut.

Vascular anomalies of the great vessels
may lead to a “ring” that obstructs the

upper oesophajus.
Oesophagitis non specific.

Acute.—Reflux of acid juices from the
stomach may take place in children an_d
more rarely in adults (under anfiest'h?ma
with pregnancy etc). These acid Juices
cause inflammation and possibly ulceration
of the mucosa with resultant spasm and
irregular narrowing of the lumen (John-

stone 1960).
Oesophageal moniliasis was described by
Kaufman and Levene (1958).

Foreign Bodies

Opaque and non-opaque foreign Pod:}:
are just as liable to be swallowed Ln e
tropics as elsewhere. Flat opaque h0 1
ave seen < faceon” in the upper 0¢sop agus
and “end on” in the trachea. Small notx:-
opaque bodies such as fish bonres may be
detected by the above mucosal studies or
by swallowing a piece of cotton wool soaked
in barium. Large lumps of meat may F)e
struck at the site of spasm or old partial
stricture in the lower third of the oesophagus
{Betts 1953). One man who had swallowed
his denture six year earlier developed an
oesophago—bronchial ﬁstu!a. The cause of
obstruction in another patient was found to
be a whole goat’s eye (Thomas T. 1960).
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Corrosive Burns

If a barium swallow reveals a long narrow
stricture then the patient may need to be
cross examined carefully ro elicit a history
of swallowing a corrosive substance. In all
such cases an attempt should be made to
get diluted barium meal into the stomach
(Thick barium may temporarily block the
Jumen). The entire length of the stricture
in the oesophagus must be demonstrated
for the benefit of the thoracic surgeon and
a further stricture in the stomach must be
excluded.

Benign Tumour and Cysts

Of these rare tumours, Leiomyomata are
reported to be the commonest (Terroco} and
Sweet 1958) Bronchial cysts and enteroge-
nous cysts in the oesophagus are described
(Barlow 1957). One gastric type of cyst
seen here presented radiographically as a
rounded opacity at the vight base (Betts
1953). Intra-Mural tumours show a clear
cut filling defect with a crescent of barium,
extra mural tumours give filling defects that
are smaller than their sofi tissue mass, and
such defects do not move on swallowing.

Carcinoma of the Oesophagus

Clinical and Pathological fratures in India,—
In 1959 as many as eighty-eight cases of
carcinoma of the oesophagus were admitted
for treatment at Vellore. In a review of 300
cases of primary carcinoma of the oeso-
phagus, treated here in {2 years period
(‘Thomas Sathe and Gault, 1960) (adenocar-
cinoma extreme lower end excluded) all
were squamous cell except two. The gross
types of tumours seen were: Ulcerative
59%, infiltrating 20%, Fungating 119,
Polypoid 1%, infiltrating and ulcerating 8.
The sites of the tumours were:—upper
third 14% middle third 55%, lower third
309, 60-70% of the tumours at all sites
were found to be of grade IV malignancy

{anaplastic squamous carcinoma with very
little differentiation). The sex incidence was
80 females and 216 maless The average age
was 493 years. Symptoms in order ?f
frequency were (1) dysphagia (2) painn
the retro-sternal region, back, upper abdvo‘
men, left arm, or shoulder (3) clyspepsia
(4) anorexia, (5) vomiting (6) regurgitation
(7) salivation (8) weight loss, (9) thlft
burn, (10) weakness. The average duration
of symptoms was 7-4 months. After palli-
ative operations such as gastrostomy some
patients survived as long as 2—3 years.
After a radical resection a limited follow up
of 30%, cases has revealed at least 12 patients
who are alive after 3} years. Terracol and
Sweet (1958) reporta 329 five year survival
rate in “ curative resection”’ of favourablcv
cases in the lower third.

Radiological signs.—The short duration of
symptomws, the high mortality, and the high
degree of malignancy in this deseast
indicate a very special need for careful
radiological examination of the oesophagus-
After the above radtographic technique was
introduced, we have found it possible to
detect carcinoma of the oesophagus at 3
much earlier stage than formerly.

Minimal wlcerative or infiltrating growihs:
anaplastic squamous in the middle third, or
adenocarcinoma extending from or to the
cardiac end of stomach may show the
following radiological signs :-—

1. Minimal gradual narrowing of ihe
vesophagus without mucosal defects.—(Schinz
1954). At these minimal narrowings there
may he marked slowing down of the
passage of barium lozenges or of thick paste-
Such areas are due to infiltrating Scirrhous
carcinoma. Oesophagoscopy must be per-
formed. Syphilis must be excluded.

2. Tertiary contractions above and below
the lesions may occur.

-
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3'\Upset of the mechanism of swallowing

May be seen in the upper oesophageal
tumoyyrs,

4. Minimatl irregular thickening of the
Ongitudinal mucosal folds at the lower end.

_ 3 Aserrated outline in a rigid area may
indicate superficial ulceration.

6. Thick mucosal folds in the cardiac end
of stomach.

Scirrhous tnfiltrating growths at the lower
end may be difficult to differentiate from
ardiospasm. The points in favour of
Carcinoma are :—

L. Peristaltic movements in the middle

third pas normally to the upper margin of
the growth,

2. The oesophagus tends to taper move
3bruptly (o the narrow area which may
ave parallel walls.

3. A soft tissue mass may be seen

associated with the narrow area of the

O¢sophaguys.

. Iv
4 A gastric air bubble is more frequenti
S¢en in carcinoma than in cardiospasm-

Proliferative and bulky growths of varying
hismlogiCal type are those more usuall)i
Seenin hospital practice. Even these may
Bive rise to few symptoms until the lumerj
is almost occluded. Radiological signs are:

L. Filling defect in the oesophageal lumen
With irregular outline.

g of the lumen

2. Irregular narrowin !
s e of thick barium

With delay in the passag
Paste,

3. Almost complete obstruction of the

tumen.

| es a

Extent of lesion.—In all such bcaS e
diluted barium mixture should be g e
first 50 as to get some barium into

‘ . . . . e
be given in lying supin

stomach and to outline the lower 'ba;der :(;‘
the lesion. The surgeon must be in ;)rr.r;n
as to the exact length and site of the e;x o;
and any extension from the Io?ver end °
the oesophagus into the cardiac en s
stomach must be detected. .Long e
(15 % 6") in lying prone and supine pos

are needed.

Complications —An oesophago - bronchn;ifl‘
fistula may develop in advance(.i c.ase(:. I
such a condition is suspected iodise

h a tube, should first
swallowed, or through a ibe, SHOUlC e

positions.

Associated lesions.—Smith.ers (19553l z;:;c}
Pattinson et al (1956) pointed to the e
iation of hiatus hernia Wi
f lower end of oesophagus-
(1957) have reported
16 cases of carcinoma of the‘oesophzfzi
with other associated but mdcpcn. ’
ons, 14 of these were intra
oral carcinomas. In the 300 Vellore cz::::
mentioned above, only one had anha 0
ciated diverticulum of the mid oe:)P af d,

i f the mouth, thrice ha
one had carcinomao :
cirrhosis of the liver, and four had adeno

mas of the thyroid.

quent assoc
adenocarcinomao

Watson and Goodner

malignant conditi

.

Post Operative Oesophag_eal
Radiology

gical procedures have

Three major sur _ ]
Thre J 4 for reliel of 0€so

loye
recently been emp e
phageal obstruction they are:

1. Ceryical oesophago-jejunosto'm_y the IZ(;};Z i
son Sarjent operation. In this p.rozade 2
substernal extra pleural passage 15 nade o

s of jejunum sO that even extensl ’ g
L(::;Ephageal strictures can be by-passed.

rt-

In a review of nine such Opcraﬁons. at
Vellore, the most frequent complication
was a temporary salivary fistula at the upp{;r
site of anastomosis. Such leaks can be
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investigated radiologically by lipoidol
swallow lying supine, and if possible in
prone position also. The disadvantage of
this operation is that the blood supply to
-the lower mobilised segment may be inade-
quate (Betts, Thomas and Gopinath 1955).

2. Qesophago-gastrostomy.—For  strictures
and carcinoma of the middle and lower
third of the oesophagus, the stomach can be
mobilised ante-thoracically and anastomosed
even to the cervical oesophagus (Nakoyama
1959). Post operative examination is again
by lipoidol swallow to see if there is stenosis
or leak at the upper stoma. Later a barium
meal is needed to check the emptying of
the stomach.

3. Colon transplant.—1In the search for
something more viable than jejunum, in
Vellore the right colon was used in twelve
cases and the left in four (Betts, Thomas
and Gopinath 1960). Lipoidol swallow or
barium meal and follow through are used
to check the results.

Mega-oesophagus or Achalasia
of the Cardia

The etiology of this condition is not yet
proved but fluoroscopic observations and
pressure readings show it to be associated
with a motor disorder of the oesophagus
with failure of passage of secondary peri-
staltic waves down the lower half of the
oesophagus (Hurst 1930 and Templeton
1958, Creamer et al 1957),

At operation there is no evidence of
hypertrophic muscle or “ Cardiospasm.”
On the contrary the lower segment is thin
and atrophic and the upper segment is
hypertrophied. Histologically, inflammatory
changes have been described in the plexuses
of Auerback and Meissner with degene-
ration of ganglion cells, but these changes

are not localized to a segment (as in Mega-
colon) they may involve the entire oesopha-
gus (Terracol and Sweet 1958, 206). It
may be that this condition starts as cardio-
spasm and later the muscle degenerates a5
does the Crico-pharyngeus (see below).

In an analysis of 22 cases treated surgi-
cally in Vellore, the commonest age groups
were found to be 20-40 years, the comrmonest
complaints were dysphagia, vomiting, retro~
sternal pain, and loss of weight (Gopinath’
Betts & Thomas 1956).

Three stages of the diseases are descri
bed :—

I. (@) Minimal sensation of retrosternal
blockage of food.

(b) Barium swallow shows hyperactive
peristalsis with

{¢) Occasional delay of food near the
cardia.

2. (a) Increasing dysphagia, heaviness 1p
the chest, and retrosternal pain-

{6) The first few morsels of barium
enter the stomach cagjly.

(¢) Then there is a hold up above the
level of the diaphragm where

(d) the oesophageal wall gradually
tapers (o a point.

(¢) Primary peristaltic wave do not
pass beyond the aortic archs
infrequent, uncoordinated mus-
cular contraction may be seen
in the lower third.

{f) There may be a fluid level in the
middle third of a dilated 0€s0”
phagus. Barium sinks to the
bottom of the fluid.

(&) Ripple contraction may be scen-
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(h) Hot water may cause relaxation of
the cardia.
(i) The gastric air bubble may he
" absent.

(j) There may be some ¢ milking
action” by the diaphragmatic
pinchcock.

3. (a) Food no longer induces peristalsis.

(6) The oesophagus elongates and
becomes tortuous.

(¢) The lower end prolapses into the
abdominal cavity.

(d) There may be a fluid level at the

thoracic inlet and bulging of
the superior mediastinal shadow.

The choice of treatment depends to some
extent on the above staging. Hellers
oesophagomyotomy is most successful in

. Stage 2, bougies and drugs may be tried in

stage I, in stage three the narrow .port‘xon
may need to be elongated by longitudinal
incision and transverse closure (Terracel
and Sweet 1958).

Associated lesions.—Such as hiatus hernia,
and carcinoma of the lower end f)f th'c
oesophagus are difficult to detect radiologi-
cally. An attempt should be made to get
barium into the stomach. Bronchiectasis
and broncho-pnuemonia may result from
spill over into the trachea.

Oesophagospasm
Terracol and Sweet (1958) describe seven
types of spasm as follows :

I. Transitax and acute oesophagospasn : fiue
to eating or drinking wi.tl} insufficient
mastication etc., psychic origin, metabolic
disorders, toxins, or oesophagitis.

2. Pharyngo-oesophageal spasm..—-—l\.lc.urotlc
patients who complaint of inability to
swallow,

3. Lower segment of cardio-spasm.—Due tc;
inflammation, foreign body, or emotiona

turmoil, there may be 2 violc'nt spasx.n'of
the cardia with hyperperistalsis, vomiting
and retro-sternal pain.

4. Curling or corkscrew oe:ophagfz.s rare
condition usually in old age.  *

5. Segmental oemphagospasm.—Barseny-Tc-
chendor Syndrome (1927-28) see below. '

6. Persistent spasm and later flegmemtzon
(Abel) of the cricophmyngeus.———Palnlcss pro-
gressive dysphagia in old age.

7. Persistent spasm of the lower oesophagus.—‘-—
{(Giant muscular hypcrtro?}?y) rare-seen xtn
old age. This last com.in.;lon a:ppcgf'; u(;
correspond  with the idiopathic x.b :d
spasm with inflammatory cells, descri
by Johnstone (1960). . o

In the course of 2629 consecutive barfunfl
meals at Vellore 103 cases of tertiary
contractions Of segmenta} oesophagospasm
have been seen 202 had ripple contractlon‘;
only, 80 were of the corkscrew typc;,4 ;n !
201 shows tortuosity oFtl.xe low e.nd, . to
such cases were associated ‘thh 1a.:1}:s
hernia -and 779 were associated Iw112
duodenal ulcer (Johnson et al 1960). n .
cases there were seen 1O ‘be persisten
oesophageal diverticula. The symptoms 12
these various conditions ra.ngcd from mi !
dyspepsia to an angina-like rctr?]-.stcm;
pain. In these cases an electro-car 1ogra\ent
frequently showed a depressed S.T. seg;xalted
(possible vagovagal reflux or assoc
myocardial infarction).

Subcutaneous atropine (0°5 mg.). hfxs bsz;
found within on¢ hou(r Tfo cau:lc ::,l(;né::ect).

actions (lerrac .
:’\ict?:u:;r;zat Hyocine Hydrobr.onlnde has
ess side effects and acts more qulclf y-

Radiologically tertiary contracltlons.hz;:
seen as persistent narrow areas. r(xi mi ter
cases the spasm may be present one day :
not the next. In more severe cases t cr;,
may be the beading effcc't of tI'eschendo? s
sometimes associated with hiatus hernia,

and sometimes with peptic ulcer.
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(?ccasionally the corkscrew pattern is seen
This may be associated with or mistaker;
for t.ortuosity of the lower end of oesopha-
gus in the sliding type of hiatus hernia.

Sideropenic Dysphagia

. In iron deficiency anaemia and some-
times after gastrectomy (Brunton 1960)
degenerative changes may occur in the
mucosa and submucosa of the upper oeso
phagus. Small fibrous webs or mucosal hau :
trations and local spasm of the circul:‘
muscle opposite the fifth cervical vertebr;
may be seen. Malignant change may take
pla(}c. Murray (1958) has advocated cine
radiography for differential diagnosis of
pharyngeal disorders. Brunton (1960) advo
cates timed spot film in A.P. and lat ;
views with thick barium paste. -

Myasthenia Gravis

th:r:l this condition there is inability to close
the lpper p.harynx and fauces and to form
olus. It is dangerous to use oesophageal
s;s:e in t'he cases, but barium swallow with
1958)ragmgr.aph.y is worthwhile (Murray
e + Prostigmine I'5 mg. subcutaneousl
. atropx_ne 1/100 gr. should be give y
a diagnostic test. After thirty minut ; the
act of swallowing should be possible e

Oesophageal Diverticula

Diverticula of the oesophagus may be of

three types-pulsio :
. n, Traction
diverticula. ’ > and ulcer-

abPulswrz type‘(92%) are usually situated
(:;e a sphincter (crico-pharyngcus or

car 1.a) or above a constant tertiary ¢

traction. e

The traction type (8Y%,) or pseudo-diverti-
cula are usually localized distortions or
bulgings of the wall of the oesophagus pro-
duced by adherant T.B. bronchial lymph
nodes (Terracol and Sweet). ’
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Ulcer diverticula are small pockets or large
ulcer craters seen usually at the lower end
of oesophagus.

In the series of 2629 barium mentioned
above 11 cases showed the presence of
oesophageal diverticula in the middle third
and one in the lower third.

Other causes of Dysphagia

Other causes of dilatation and obstruction
of t}Te oesophagus may be * leather bottle ”
carcinoma of the stomach, tortuosity of an
ateriosclerotic aorta and compression by
enlarged adherent mediastinal glands.

N Mlcdxast.inal tumours and aneurysms may
isplace the oesophagus, but not obstruct it:

Oesophageal Varices - Portal
Hypertension

Cirrhosis of the liver and hepato-splen®-
;ncogaly are common in tropical countries-
0/(,.of cases of portal hypertension aré
associated with dilated and varicose sub-
mucous oesophageal veins, which may en-
danger life (Evans 1959). Dilated peri-
oesophageal and submucous veins may b¢
seen on spleno-portal venography, but only
the‘ submucous variety may bt:’d(:tecth
radiographically. Barium swallow may fail
to show oesophageal varices in 56% cases
(Steiner, Sherlock and Turner 1957).o

It is important to examine such cases in
the lying position with standard cream or
oesophageal paste (microtrast) and to take
spot films when the oesophagus is in 2
relaxed stage just after passage of a bolus,
ar}d when the mucosa alone, is just coated
with barium. Atropine sulphate 1 mgm-
subcutaneously 30 min. before examination
may help (Nelson 1957).

I:I/Imfmal varices are seen as irregularitics
and thickening of the normal mucosal folds
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(differentiate from air bubbles). Cross vari-
ces appeal like a “bag of worms” in the
oesophagus and there may be dilatation of
the lumen due to degeneration.

Hiatus Hernia and
Gastro-oesophageal Incompetence

The folly of routine examination of the
oesophagus alone, or the stomach and
duodenum alone, is seen in a study of hia-
tus hernia. Before we started to look care-
fully for hiatus hernia we found only three
or four cases a year. Recently in 2 series of
2,935 barium meals, we found definite
evidence of an intra thoracic portion of the
stomach in 5%, cases and evidence of hiatal
disorder or incompetence in 23% cases.
(Johnson et al 1961 (2). Sparks (1958)-in
Britain states that herniation of the stomach
through the diaphragm is now found more
frequently than any other oesophageal or
gastric abnormality.

Cardio-oesophageal valve mechanism
and Hiatus Hernia

The factors that are concerned with the
mechanism of hiatus hernia have recently
been discussed in a symposium {Brit. J.
Radiol. 1961 - 471).

1. The lower oesophageal sphincter.—This
sphincter or high pressure zone contracts in
< cardiospasm ” and fails to relax in acha-
lasia (Creamer et al 1957) but in infants
and in some adults this sphincter appa-
rently does not exist. Such cases may be
termed ¢ Chalasia’ of the cardia (Neuhau-

ser and Berenberg 1947) or ¢ Patulous car- .

dia’ (Johnstone 1948), or gastro-oesopha-
geal incompetence (Astley 1956).

Infants frequently take some time to gain
control of the cardia, and reflux small
vomits after feeds are frequent. Some
adults are more prone to belching and

¢ heart burn’ than others. Contraction or
relaxation of this involuntary muscle cannot
be controlled by will, but belching and
hawking which are common practice in
South India may cause such relaxation.

Chalasia of the cardia may allow reflux
of acid juices into the lower end of oesopha-
gus which may be unnoticed in sleep, or
may cause retrosternal pain when abdomi-
nal pressure is increased on exertion

(Donelly 1953).

9. The Hiatus.—Efficient surgical repair
of the hiatus abolishes reflux even if there
is no sphincter (Millstein 1961).

3. Infra Diaphragmatic gullet —Creamer
Harvian and Pierce (1959) demonstrated
by manometric and cine radiography that
the pressure differences above and below
the diaphragms cause 2 flap valve effect on
the infra diaphragmatic portion of oeso-

phagus.

4. The mucosal valve: as stated above
big cylindrical gastric mucosal folds form a
rosette at the cardiac orifice, and no doubt
these folds do have some sort of valve effect
in preventing reflux from stomach into
oesophagus (Botha 1961 & Berridge 1961).
When this gastric mucosa is pulled up by
longitudinal muscularis mucosae, the valve

may no longer act.

5. The longitudinal muscle- Traction.—Peptic
oesophagitis due to reflux may cause con-
traction of the longitudinal muscle of the
oesophagus. First the muscularis mucosae
may pull up the gastric mucosa into the
lower end of the oesophagus. Later contrac-
tion of the serous longitudinal muscle may
pull the cardiac end of the stomach up
through the diaphragm and the hiatus may
gradually become widened by a sort of
bougie action. Contraction of this longitu-
dinal muscle may also occur due to any
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stimulation of the vague nerve by the vago-
vagal reflex mechanism (Rabin 1958,
Johnston 1960).

6. Congenital.—In other cases there may
be a congenital short oesophagus and intra

thoracic stomach, or a congenitally wide
hiatus.

7. Degeneration - Pulsion.—In older age
groups degenerative changes and weakness
of the diaphragm increased abdominal
pressure, etc., may cause a pulsion type of
hiatus hernia that may slide in and out
through the wide hiatus. _Peptic oesophagi-

tis may change the sliding pulsion type into
a traction type.

8. The Diaphragmatic Pinchcock—In full
inspiration the diaphragm is contracted and
the oesophagus is pinched between the
shortened fibres of the right orus. Such
pinching causes a temporary hold up of
descending barium in the Phrenic ampulla
in normal patients, and when the ampulla
relaxes there is reflux from the ampulla
into the oesophagus. When there is 2
traction hiatus hernia this pinchcock action
still may be quite marked, and so the intra-
thoracic stomach becomes pinched and jt
looks like the phrenic ampulla.
studies (Atkinson et al 1957) however, re-
vealed no evidence of increased pressure
due to contraction of the diaphragm.

Pressure

9. The angle of entry of the oesophagus into
the stomach is normally oblique. This may

have some valve action which is destroyed
in traction hiatus hernia.

10. The sling of muscle fibres that pass from
the lesser curvature of the stomach up round

the cardia may have some effect (Botha
1959).

V1. The anchorage of the intia abdominag
oesophagus and cardiac end of stomach is
mainly by peritoneum and the gastro-phre-
nic ligament or mesentery.

+
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12. The phreno-vesophageal membrane is 3
translucent membrane filling up the gap
between the diaphragm and the oesophagus
at the hiatus. The superior layer can be
traced up the oesophagus to the level of t'hc
seventh thoracic vertebra. The inferior
layer invests in a collar like manner the
abdominal portion of the oesophagus
(Terracel and Sweet 1958).

Classification of Hiatus Hernia and
Gastro-oesophageal incompetence

After considering the above factors, Pre:
vious classifications (Harrington 1940) seem
inadequate, we suggest the following
(Johnson, Paterson and Scudder 1961).

1. Hiatal disorder.—Cases where definit¢
evidence of intra-thoracic stomach is not
seen, but where there is evidence of patu-
lous cardia, lax hiatus or reflux (incompet-
ence) only.

2. Reducible or Sliding Types :—

(a) Congenital-wide hiatus (rare)
(6) Acquired :
(1) Traction :
reflux oesophagitis and cof”
traction of longitudi-
nal muscle
or
reflex vage vagal contractiont
of longitudinal mus-
cle.
(ii) Pulsion-Wide hiatus (dege
nerative or senile).
or
Raised intra abdominal
pressure (Pregnancy etc.)
3. Irreducible :— (‘i
(a) Congenital-short oesophagus an
intra thoracic stomach (rare)
(6) Acquived : .
(i) Traction-oesophageal fibrosis-
(ii) Pulsion-para-oesophageal
(wide hiatus)
or - incarcerated.
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Radiological Signs of Hiatus Hernia

Ti\c diagnosis of hiatus hernia dep;?n;i‘sl
on the radiographic demonstration 0 oo
intra thoracic portion of sto'mach. he
difficulty is one of distinguishing bctwca“
the normal phrenic ampulia, and the sm
Portion of intra-thoracic stomach 'thathrrza'ys
be pulied up above the narrowing tka ;‘
caused by the diaphragmatic me'hC'()C . 2
good definition of Hiatus Hernia Is g1V
by Edwards 1961.

- b
In large or irreducible hernias ?hﬂ.e ma};uclel
definite or direct radiographic signs
as 1—

L. A short straight oesophagus and )argcj,
intra thoracic stomach (suggests the conge
qita] type). .

2. A tortuous oesophagus with an mtt;;:
thoracic portion of stomach (suggests
Pulsion type).

ough oes?phﬁgusm but wit

ra
;}:‘r;‘ﬁhug’calz;agpsidegthc Jower oesophagus
(the para-oesophageal type)-

4. A gastric air bubble in -the cl;:: :;
ﬁ“ing of the right cardio-phrenic ang may
be the first indication of such gross typ
hiatus hernia.

In sliding or small traction hfrnias tl.xcrc ma;/1
be less obvious or intermittent signs Sic
as ;—

1. Elevation of the phrenic ampulla? and f’_{ (t)ﬁ
Cardiac or {inferior ampudar}j sp}umt(eir. O
careful screening examination as te,sc >
ed above, peristalsis can be secn ,: 3‘)"&
regularly down to the phrcnni a.f;; -
Below the dilatation of the ampulla t(1 ’Oszd ,
the cardiac sphincter is secn at ﬁ; fc osed.
The ampulla can be distinguish i r& m an
intra thoracic stomach by thedfag; s &
contracts all in one piece (as do s the pre-
pyloric antrum of the stomach) an p

a bolus into the stomach.

assing normally
P h stomach

] ] the stomach
intra thoracic portion of ‘ :
2 eeen a separate second dilatation
ic pi . This
above the diaphragmatic mehC(;Z!:S s
tomach dilatation however, docs e
) ntract at the end of the peristaitic the,
cOd may remain partly filled when
an

oesophagus is empty.

may be seen as

ght leg

i ition with strai
In the supin¢ post these

irati i iration
raising in inspiration and in expi s
details may be more clearly seen.

3. Tortuosity of the oesophagu.f. aba;ve Zh‘: rmt(r;;
thoracic stomack is stro.ngly in tavmn;arv
hiatus hernia. Tortuosity due "ot ik (;f
contractions and “.co_rksm:cwed . ym e
oesophagus must be distinguished fro

due to intra thoracic stomach.
—In 98 out

G stro-éesophageal ring. .
f 4;1-51(;h€ca:&s of Hiatal disorder b:latgra;
. i verse rin
tches, or a thin tran? :
Sm:ll sci:lp rllz 97 of these cases th.ns ring was
:iv:ﬁnitely below an elevated cardiac sphinc-

ter in the upper part of an intra thoracic
er

portion of stomach.

We consider (Johnson ettioa;l (]) S;G cli)rcfll:::
- ri’llg isrg::o:l aa;:)i(:t::tc this contraction
musctuh:fitc of th,e junction of gast.ric a.nc_i
oesophageal mucosa. This mu.cosal '-“;:.-‘Cti;:
anatomically is usually found just wxlt mcli
stomach {Cooper 1959) but by tht? silver (};

thod it has been found.to stide up a?
cr;]:wn (Palmer E 1953) within the area of a
tax cardiac sphincter (see below).

is at

Gastro-oesophageal incompetence
or Hiatal Disorder

Even if the above more definite signs ;:f
intra-thoracic stomach are not seen, t cf
ing signs provide indirect evidence .0
fOl]:)r‘:)vi:)fsophagc,al incompf:tcnce or dis-
- A sliding intra-thoracic stomach may
;rdcs:en Zt one examination and not at
e

another.
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V. Thick gastric mucosal folds in a wide lower
end af oesophagus.—1n normal cases only three
or four oesophageal mucosal folds can be
seen Lo pass through the cardiac sphincter,
and these folds are only about one sixteenth
of an inch thick. In hiatal disorder thick
gastric mucosal folds may be seen in a wide
hiatal portion of the alimentaiy canal.
These gastric folds may heseen in a wide
hiatal portion of the alimentary canal.
These gastric folds may be vp to one third
of aninch thick and they are seen to be
continuous with these in the stomach. They,
therefore, provide supportive evidence of the
presence of an intra-thoracic portion of
stomach. ’

Where the diaphragmatic pinchcock
pinches below these folds, they may form
a mushroom or scalloped filling defect in the
lower end of oesophagus.

2. Wide lower end of gullet or lax cardia and
wide hiatus.—Parallel walls passing from
oesophagus to stomach, or gradually increas-
ing calibre from oesophagus 1o stomach,
may be a sign of sliding or traction types
of hernia.

3. Regurgitation.—1f regurgitation is seen
on fluoroscopy to be a reflux {rom below the
diaphragm, and not just reflux from the
phrenic ampulla, such reflux is strong
evidence of Chalasia of the cardia or
inefficient valve mechanism and may provide
indirect evidence of a sliding or intermittent
type of hernia. Reflux of acid juices may
later cause a hernia. Reflux may be seen
in the actof turning rather than on straining
or leg raising.

4. Tenting or f{ormation of a triangular
peak at the cardiac orifice of the sto-
mach may be an early sign of chalasia of
the cardiac sphincter and traction of the
gastric ucosa into the lower end of

nesophagus.

3. Motor disorder of the oesophagus such
as persistent tertiary contractions; hypomo-
tility of the upper oesophagus and hyper
activity of the cardiac sphincter and dcl.a}’
in emptying rate of oesophagus (with
standard mixture) beyond 14 seconds may
all be associated with hiatus hernia.

Clinical significance of Hiatus Hernia.—AB
intra thoracic portion of stomach may be
present and there may be no reflux and no
clinical signs provided that the valve like
mechanism of the cardia is in working
order (Milstein 1961)- But even if there1s
no intra thoracic portion of stomach there
may be reflux oesophagitis. Demonstration
of a genuine reflux of barium from the
abdominal pertion of stomach into the
intrathoracic gullet would thus appear
to be more important than the
demonstration of a Hiatus Hernia. Cin€
radiography may be indicated in order t0
demonstrate minimal momentary involun-
tary reflex. Other Lesions associated with
hiatus hernia are very commonly found
(Johnson et al 1961). The demonstration
of a bhiatus hernia should therefore
make the radiologist more diligent in his
search for a peptic ulcer, a small intestinal
disorder, carcinoma of oesophagus ©OF
stomach, cholecystitis etc.

Conclusion

To sum up therefore it seems that
a partial inira thoracic portion of
stomach is quite common, and is in fact
probably within normal limits in many
people. If associated with this intra thoracic
stomach, or with the less obvious signs of
hiatal disorder described above, there are
clinical signs of retro-sternal pain coming
on in bed at night and possibly of chocking
sensations at night, than if postural and
peptic ulcer type of treatment has failed;
operative repair of the diaphragmatic
hiatus is indicated.
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Diaphragmatic Hernia and
Eventration
Anatomical defects in the diaphragm may
be classified into congenital and acquxrefi,
traumatic and non traumatic types (Rabin
1958). An analysis of 18 cases of diaphrag-
matic defects admitted to the department
of thoracic surgery at Vellore in a ten year

‘Period revealed the following incidence of

Various types—(Prusty 1958). (i)“Evcr'nra-
tion - Lefi 2 cases, right 5 cases. (it} Hiatus
Hernia, sliding -3 cases, traction L case,
Para oesophageal | case, congenital Wldt;
hiatus 1 gase. (iii) Congenital absence 0
right posterior dome-3 cases. (iv) Double
tight (anterior and posterior) defects - 1 case.
(v) Traumatic left - 1 case.

The radiological appearances n
conditions were seen to be very dxvcrst.:.
Eventration is distinguished from phrenic
nerve palsy by absence of movement of
vVery minimal paradoxicol ‘movement
(Rabin) Eventration usually dlsplafces .the
heart and mediastinum to the oppo§lte side.
Filling of the right cardio-phremc.anglc
may be due to a diaphragmatic hernia, but
a collapsed lower lobe or other lung lc'sxon
may be difficult to exclude on the right,
Wwithout a pneumoperitoneumn.

A small right diaphragmatic. hc?ma may
show as a rounded opacity projecung abov;
the right diaphragm or even two SuC
Opa cities may be seen. These opacities may
be mistaken for hydatid cysts unlcss‘ ;
diagnostic pneumo-peritoneum 18 carric
out.

in . these

) Sub-phrenic and Liver Abscess. .

cholecystits,
1 abscess
Radio-

Complicating appcndiciti:s,
or perforated ulcer, a ?crltonca
may develop below the diaphragm,
graphic signs in this lesion are =— .

1. Tmmobilisation of the aﬂ‘cctc.d dxa(;t)he
ragm - seen on careful screening
Patient sitting behind the screen).

"not be give

9. Gas in the abscess cavity under the
diaphragm. Radiographs shoud be tlalfcn
in P. A. and lateral erect, or P. A. lying
on the unaffected side.

3. Pleural effusion, or minimal collapse-

consolidation with hazy opacity in the lung
above the affected diaphragm.

i inflam-
Liver abscess may occur in many 1

iti appendicitis,
matory conditions such as app

iti ial endocarditis,
hleitis and bacteria '
e he tropics as 2

it i t in t
but it is commonest >
complication of amoebic dysentery. Rad

graphic signs are :—

1. Enlargement of the liver. possibly with
displacement of the stomach and transverse

colon.

and elevation of

9. Lack of movement, o be

the diaphragm on the affected side
the left).

3. Gas due to perforation into .bxlc" du;:
or E. coli infections, may occasiona y
seen.

4. Calcification in a healed abscess may

occur.

5. Rarely a liver abscess may ru};:m::i

. i ou
into a bronchus. Pncumopcrnt(?ncuxn s ‘
n in such cases as it may caus

spread of the infection.

Free Gasx in the Peritoneal Cavity

perforation of a gastric,
oid ulcer. Post laparotomy
he abdomen for about

May be due to
ducdenal or typl‘l
air may remain int
ten days.

in sitti ition
. should be taken n.\ sitting posi ‘
toFs,}lxr:i' gas under the dlaphx:agm, or in
very sick patients lying in one side to show
gas in the flank.
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Abstracts of Radiological Literature

Vincent C. Hinck ; Carl E. Hopkin§; 'andf
Bhim S. Savara, Diagnostic cnterllxa oi]
Basilar impression, Radiology, APT
1961, Vol. 76, 572-585.

Basilar impression may be congeth; cic
it may be acquired as a result of ma ah
changes of the osseous structurc’s arou .
the foramen Magnum, as in Paget’s dlscas7
Or osteogenesis imperfecta. T‘here ?fi_ .
diagnostic methods. (1) Mc (.,rcgors mf
is a line from the postero-superior aspect ©
the hard palate to the lowermost pmlrllf t(t)xrel
the midline occipital curve. Norma }han
apex of the dens should not be morc’ tl'
45 cms above this line. (2) Mc Rae’s 12':
is a line from the ventral border of tIef
foramen Magnum to its dorsal b?x-de;. o
the line of the occipital squama lies a z °
the foramen Magnum, or if s (fonvcxse:t
ward, then basilar impression 13 hprehar(i
(3) Bull’s angle. A line al?ng the he
palate intersects a second line along le
plane of the atlas, subtending an angcs,
which does not normally excee-d lgfdcgrcthc-
‘(4) Klaus’ height index. A.lmc rorf)ton
tuberculum sellae to the highest poin a
the internal occipital protube“?;;";: ’ ex-
second line perpendicular to the e bet.
tends to the apex of the dens. Vadu o
ween 36 and 30 mm. reflect a ten 1flgsyare
basilar impression, whi}c l?wc‘;gv:\‘/vecn the
diagriostic. (5) Bimastoid line 1\‘1: rmally it
tips of the mastoid processes. O 1 joint.
should cross the atlanto olcmp;?iigilstric
(6) Digastric line between thmbases of the
grooves lying just mcdlal' to the f this line
mastoid process. The dxstancc.o_t e nts
to the middle of the atlanto-occfl:ecgeascs
is normally about 10 mms. agmandibular
with invagination. (7) TemPOroTt) paraliel
line, The distance between : eoromandi-
lines, one at the level of the tcm}?c superior
bular joints and another at the

| or

9

margin of the anterior arch ?f tdh:nzlx;llasl;eﬁ
about 30 mms. The distance is dl

in basilar impression. '
nt will be sufficiently sensi-
{ invagina-
tem of

No measureme

. . o

tive to identify the mild case n
tion, but a moderately accurate sy

S
i1l serve a useful purpose &

measurement w. Of these

i tic guide.
a general diagnostic ¢ i
Mchac’s line and the dnagasm.c hr.lenz;ppthc
ite its limitations,
to be best. Despt o
authors feel that Mc Grcgor’s base ;;n -
the most satisfactory available sy;;e o
measurement on the lateral ﬁlm.. e:ast f(;r
ments for Mc Gregor’s line are dxﬂ‘er;,n N
T cheo
d female. With Fischg
the adult male an e
digastric line, the measurements tal'(cnn o
respond fairly well with those give

Fischgold. S. N. Deboo, Bombay.

d V. Larsen,

G. Backer, S. Brun.ner an
ot Radiolegic evaluation ?f Funnel C;he;st,
Acta Radiologica, April 1961, Vol. 55,

249-256.

ary and secondary operative
{ o]
results in 74 cases of Funnel chc;t2 wclr
i rela-
evaluated radiologically by means o ‘
ve measurements of the sternal dcprcss;)oni
tl‘VC fronto-sagittal index and a vertebra
e n a series of 445 normal sub-

i defined i : mal
index, The fronto-sagittal index indicates

ratio between the maximum
| diameter of the chest and
diameter measured .

The prim:

jects.
the pcrccntagc
internal fronta

.. . l
thc mllllﬂlum siag“v‘-a
f!‘om thc alltct or Su(!aCc Oi thc VC!thlal

lumn to the nearest point on the . bo.dy of
C;: UItn rnum. The vertebral index indicates
s e ' - . .
thz ercentage ratio between the mlmmun;
: '?tal diameter of the chest, mcas“brc ,
;agl the posterior surface of the vertebra
rom

body to the nearest point on the body of
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the sternum, and the sagittal diameter of
the vertebral hody at the same level.

The index fell abruptly during the first 5
or 6 years of life, after which it remained
practically unchanged, around a mean
value of about 46, throughout the remain-
der of the growth period.

In Funnel chest, the fronto-sagittal index
is below normal, and the vertebral index
above normal. After reduction of the
sternum, the 2 indices show a rise and a fall
respectively. Where the primary operative
result is good, the indices are brought with-
in the normal ranges. A recurrence mani-
fests itself in a renewed fall in the fronto-
sagittal index and a rise in the vertebral
index, as compared with the values found
immediately after the operation.

The secondary results of the operation in
the 74 operated cases show that 27 per cent
were unchanged or worse, 38 per cent were
corrected to within the normal range, and
the remaining 35 per cent were markedly
improved. The results were most satisfac-
tory in cases of severe Funnel chest. Of 28
severe cases, 25 were improved, while in 3
the conditions post-operatively was un-
changed (11 per cent). Among the mode-
rate and mild cases, no improvement occur-
red in 31 per cent and 71 per cent respec-
tively. Among the 74 patients, 49 (66 per
cent) had displacement of the heart to the
left preoperatively. Out of these 49 patients,
35 had a satisfactory carrection of the ster-
num, but the displacement of the heart
remained unchanged in 18, In other words,
the heart remained displaced in half the
cases, even despite correction of the sternal
deformity,

S. N. Deboo, Bombay.

Philip M. Johnson; Ernest H. Wood;
Bernhard S. Pasternack and Morris
A. Jones, Roenigen evaluation of

; in mitral
pulmonary arterial pressure in ™

: l.
stenosis, Radiology, April 1961, VO
76, 541-547.

Roentgenograms of the chest give rehablf
qualitative evidence of pulmonary hyper
tension in mitral stenosis and numerous
methods of estimating the degree of hyper
tension have been devised. The develop®
ment of Kerley’s B-lines is presumptive
evidence of pulmonary venous hyperten
sion. The presence or absence of these lmcsl
correlates some what closely with the leve
of “capillary” pulmonary pressure thfm]
with mean or distolic pulmonary arterid
pressure. It was found that B-lines WC'Y‘;
never present when the mean left atria
pressure was below 10 mm. Hg. Ifthe mean
left atrial pressure was in excess o
24 mm. Hg., Blines were invariably
present.

It was found by measuring the width of
the upper part of the descending branch of
the right pulmonary artery on 2 meter chest
radiograms, that the upper limit of normal
width was 14 mms. In all of 68 patients
with a vessel width of 15 mms. or mort,
there was significant pulmonary hyperten-
sion.

By means of chest roentgenograms and
pulmonary artery catheterisation, correla-
tions were obtained between 51 measure-
ments of mean resting pulmonary arterial
pressure and certain quantitative roentgeno-
logic variables in 48 patients.

With the use of statistical methods, seve-
ral objective roentgenologic parameters for
the determination of pulmonary arterial
pressure  were investigated. Regression
equations were derived which gave a strong
correlation (r equals plus 0-87) between
mean resting pulmonary arterial pressure
and 4 roentgen parameters: the prcsenfc
or absence of Kerley’s B-lines, the height in
mms. of the pulmonary artery segment, the

ABSTRACTS

width in mms. of the right descending pul-
Monary artery branch, and the ¢ pulmo-
nary arterial size in centimeters.

Methods described by others for quanti-
tation of pulmonary arterial pressure by
foentgenologic measurements were found to
have jower degrees of correlation \./vhcn
applied to the group of patients examined.

S. N. Deboo, Bombay.

F. H. Doyle, A. E. Read and K. T. Evans.
The mediastinum in portal hypcrten.-
sion, Jour. Fac. Radiologists, April
1961, Vol. 12, 114-129.

In portal hypertension, some of the blf)od
from the splanchnic bed bypasses the liver
and is shunted by collateral channels to the
Systemic venous system. These collaterals
ultimately drain into the superior and
inferior vena cavae. The last link shuntl.ng
blood from the portal system to thc59pcr10r
Vena cava is the azygos and hemiazygos
System of veins. Any prolonged increase 1n
the blood flowing through these azygos and
hcmiazngS veins in portal veins would
fesult in an increase in their diameters.

A Merop or wMEasuReMeNT of the
diameter of the azygos vein using tomo{;
8raphy is described. In a group of 4
Patients (controls) without portal hyper.tcn-
sion, the mean diameter of the weight
Standardised azygos vein was 142 n.lms.
(standard deviation 2:6 mms). in 36 pa.uents
With portal hypertension, the mean du:*r::d-
ter of the azygos vein corrected to 2 st;m ax
Patient weight of 140 lbs. was I8 m ix;
Standard deviation 3 mms). The azygos Vcw
Was best shown in sections at levels 8, ?: N
¢ms. above the table top. The shapes o ‘dc
3zygos shadow may be spindle s.hapcar;
almond shaped, pear shaped or like
inverted comma.
tion between

Th od correla
€re was no go b extent of

the size of azygos vein and t

10

129

collateral circulation assessed by splenic
venography or the size of th(;: oesophageal
varices demonstrated by barium swallow.
There was no correlation between the
clinical features of ascites, cncephalo.pathyfl‘
or gastrointestinal bleeding and the size o

the azygos vein.

The width of the left paravertcbr'al shadow
was measured in forty patients wrth portal
hypertension and in 54 con?rol subjects. Tl}:c
wlidth of the shadow is increased on the
average in patients with po;ta! hypcrtcnsuzm,
but it is not a reliable indication of the size
of the hemiazygos veins. A very W'fic par?\(;
vertebral shadow in a patient with flui
retention may be due to mediastinal o’:def'na.
There are other abnormal mediastinal
shadows in patients with por.tal h.ypcr(tjenb-
sion, it is important to recognise this and s

id diagnostic errors.
avoid ds S. N. Deboo, Bombay.

e

I. Patton and W. C. Harris. Hcrni.ation

' through the foramen of Morgagn}:, :l;:
Jour. Radiolo. May 1961, Vol. 34,
378-383.

Herniation through the foramen r:(:‘
Morgagni is relatively unl::o(r)r:lx:;n Z?:,‘;:ag_
With' hef:::;: Itth ;Z:sg not usually cause
T o until adult life, and often rema'ms
sympwmlscss being discovered at routine
sym’ptom hy: The diagnosis is a radiographic
(I;Z(:ofrfipthc diagnosis depends on the type

d amount of abdominal visccra contamn
an

:n the hernial sac. Two cases of hernia
n

through the foramen of Morgagni are
described.

jcally there is a small opening
b en the ensiform process and the costal
twe ' _
. hment of the diaphragm, and is known
auaiarrcy.’s fissure or space. Increased
as

. abdominal pressure might cause h‘ernia.
e this point. In favour of the

Anatom

tion at
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conge.nit.al origin of the condition is the fact
that it is not infrequently associated with
9thcr intestinal  abnormalities such as
incomplete rotation of the gut. The tcrrﬁ
““ Morgagni” is now applied to any anterior
re.t‘ros‘tcmal hernias, whether they lie in the
i{rl‘ld-lln}:: or lateral to it, whether it occurs
rou 1
! weaf]g( aict;.ue congenitgl defect or through

By far the commonest herniation is see
on the right side, even a hernia through tln
rmd-l.ine defect tgnds to project to thegri }:te
He'rn.lation through the foramen of Mof a:
gni is usually found in adults, the highgest
incidence isseen in the age group between
fifty and sixty years. But tl‘le condition i
also seen in children and even in infants )

. Clinjcally, the symptoms depend on t}
size of the hernia and on the type an]c(;.
amount of abdominal content involvfd The
commonest contents of the sac are ome;ltu
and colon, usually the transverse colom
There are 2 distinct groups of sym tomn.
:(l)mt;me tl:jrelated to the chest, and thfoth:;
. e abdomen. The comm i
is that of pain in the chest, attx;ccslzscgf{r-l:i]algt
breathlessness and dyspnoea. The abdomu'g ;
symptoms consist of flatulent dys em'a]
?bdox.nmal pain and rarely sym t(l);) b o
intestinal obstruction of the colZn proms of

The d.iagnosis is made by radiograph
Thc.plafn chest films show a rgunlzl’yh-
o;;::fcny in the right cardiophrenic anglfc
:;; ich may or may not displace the heart to’

¢ opposite side. Inthe lateral view i
ic‘ retrf)stcmal position of the shad v
its junction with the diaphragm. If o ?t
t‘ransluccncy is seen the diagnos.is is an :lr
Even if it is not seen, herniation :na 9
‘e.\'c]qud, and a barium follow thrsoungoht

P g i
l:::;;']hauon should be carriedout rou-

8. N Deboo, Bombay.

Solve Welin and Folke Brahme. The do;lblc
contrast method irn ulcerative oolitis.
Acta Radiologica, April 1961, Vol. 55
257-271.

f} .materia] of 160 cases of ulcerative
colitis examined by a modification of the
dou_blc contrast method is reported here.
Pat‘u?nts with an acute exacerbation of their
coht}s or with colitis in acute stage no longer
receive castor oil the day befor the exami-
nation, and usually no cleansing enema-
Clysodrastis not added to the enema given
on the day of the examination but incor-
POr‘ated in the 2 Barium enemas, the first of
which extends up to the proximal part of
the splenic flexure and the other 1o about
the r'nlddle of the sigmoid colon. All patients
receive | mg. of atropine half an hour before
the examination.

. According to American literature, colitis
is localised beyond proctoscopic reach in
8 to 10 per cent of all cases. In their series,
the cc?rrcsponding figure was 13 per cent.
The d'lagnosis of ulcerative colitis can not be
establls.hed roentgenographically until actval
ulceration can be demonstrated. They have
'been able to demonstrate the early changes
in the mucosa in 23 patients. The double
contrast film shows a somewhat irregular
ﬁnely granular surface. This may give the
impression of incipient pseudopolyposis-
After 4 months of treatment, during which
all symptoms disappeared, roentgen exami-
natlon‘shOWed a regression of cbanges. The
u?cers in the sigmoid had then completely
d.xsappeared, only a certain granulation per-
sisted, while the rectum showed a normal
appearance. Ulcers may develop in mor€
advan‘ced cases, appearing as pin-point
serrations along the edge of the bowel, due
to forfnation of miliary abscesses, which on
breaking down produce ulcers.

d It th_c process progresses, it will result in
eepening and widening of ulcers, causing @
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30uble outline on the roentgenogram. The
ouble contrast modified method gives much
more reliable information than any other
method.

All authors stress the risk of perforation
and formation of fistulae. Malignant
degeneration is one of the most serious
complications. The degeneration develops
more often in children who had ulcerative
colitis. Cancer usually sets in within a phase
of ulcerative colitis. Their series included
only 4 cases with malignant degeneration.

The authors feel that a periodic roentge-
nographic and sigmoidoscopic study of the
colon isindicated in all cases of long standing
ulcerative colitis, since the course is charac-
terised by exacerbations and remissions. The
s0 called “cured” cases should also be
reexamined at regular intervals owing to
the risk of malignant degeneration.

8. N. Deboo, Bombay.

N

J. Frimann - Dahl, Radiology in tumours
of the Pancreas, Clinical Radiology,

April 1961, Vol. 12, 73-79.

A survey is given of the various methods
of examination for tumours of the pancreas,
but the radiological diagnosis is difficult
whatever examination is undertaken. The
methods are as follows:

(1) Conventional Gastrointestinal study.
It is estimated here that only 25 per cent
are diagnosed by routine barium study.
Common to all is the demonstration of in-
dentations in the contours of the stomach
or duodenum caused by changes in the
tumour, and changes in the mucosal pat-
tern. These indentations occur first on the
inside of the duodenal loop and in the
pyloric region. The larger indentations on
the stomach and colon, corresponding to
tumours of the body and tail may represent
inoperable neoplasms or benign tumours
such as cysts and pseudocysts.

(2) Pre, inter- and post-operative cholan-
giography (Biligrafin). Cancer in the head
of the pancreas may encroach upon the
common duct with various types of defor-
mities. Gradually the tumour may occlude
the duct causing dilatation of it with conse-
quent block of secretion and eventually
there will be non-visualisation of the biliary
tree after Biligrafin. By operative cholan-
giography, coincidental filling of the pan-
creatic duct in its entire length may occur.
Indentation, displacement or deformity of
the common duct may indicate the presence
of a pancreatic tumour. If this is hook
shaped and there is a duodenal mucosal

pattern defect, 2 small carcinoma may be

diagnosed.

(3) Pancreatography during or after

n establishment of an external
fistula. Injection of a contrast medium. In
acute pancreatitis the entire gland may be
n chronic pancreatitis only the

operatio

visualised. I
dilated duct may be demonstrated. Insome

tumours of the pancreas may be detected.

(4) Pneumotomography - pancreatogra-
phy (insufflation of retroperitoneal air and
insufflation of the stomach. This method is

abandoned.
(5) Retroperitoneal insufflation, gas in
d transverse axial tomogra-

to see the entire pancreas
by this method. In the lateral position,
with several tomograis, the pancreas is
seen < floating’’ in the retroperitoneal air
in front of the kidney bordered anteriorly

by the gas-distcndcd stomach. The head of

the pancreas is ovoid or pear shaped, the

hody appears to have a triangular shape,
and the tail thin elongated or rhomboid. In
patho]ogical cases the pancreas is not defin-
ed well, and when the pancreas is not clearly
outlined, the contours being biurred, this
ay, indicate a Ies}on with some degree of

the stomach an
phy. Ttis possible

m
certainty.
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{6) Aortography, especially by introduc-
tion of a catheter into the coeliac artery.
Downward displacement of the kidney indi-
cated by 4 steeper angle of the renal artery
is noted in tumours of pancreas. Common
hepatic and gastro-duodenal artery may
enclose the tumour. Cranial curving of the
coeliac artery is suggestive.

{7} Splenoportography. It will show a
wide variation in the form of collaterals.
corresponding to the site of the tumour.

S. N. Deboe, Bombay.

George Theander and Lennart Wehlin.
Deformation of the recto-sigmoid junc-
tion in pelvic endometriosis. Acta
Radiologica, April 1961, Vol. 55,
241-248.

The rectosigmoid junction was studied
roentgenographically in seven hundred and
five cases to determine the diagnostic signi-
ficance of a deformity observed in that part
of the bowel in 6 out of 8 cases of pelvic
endometriosis.

It is a fairly common condition characte-
rised by the extrauterine growth of endo-
metrial tissue or possibly metaplastic tissue
resembling endometrium. Circumscribed
tumefactions may develop (chocolate cysts)
but more often the process invades con-
tiguous tissues with the formation of firm
and rigid adhesions as well as a marked
degree of puckering and scarring. Rectum
and sigmoid colon are clinically important
sites of predilection. -

Clinical and roentgenographic examina-
tions are often insufficient to establish the
diagnosis pre-operatively. Roentgen exami-
nation of the bowel may disclose endome-
triomas of this organ as well as any cons-
trictions resulting from the growth, but such
lesions may be difficult to distinguish from
true neoplasms or inflammatory conditions.
Lija’s sign (an increase in the strangulating

effect of endometriosis during mcnstruati_on)
seems demonstrable exceptionally. 'Tl'l'c late-
ral view shows a peculiar deformity ©
rectosigmoid junction, affecting the ante”
rior wall of the bowel just at the level of the
superior rectal valve. It appears as a blunt
transverse ridge, projecting back into the
lumen. The ridge is resistant to any _‘“'
tempts to distend the bowel by instillatlt?n
of contrast medium or insufflation of aifs
and it usually prevents passage of a sigmoi-
doscope.

Shrinkage of tissue covering a segment of
the bowel results in permanent folding of
the part of the bowel wall adherent t0 such
tissue. If only the anterior wall is affected, .
the longitudinal component of the contrac
tion will be predominant and give rise 102
forward bending of the wall as well as@
transverse arrangement of the resultant
folds.

The most important point isto distinguish
the deformity from infiltration caused DY
carcinoma of the bowel, as in 4 of their
cases, the deformity caused by endometrio-
sis was first erroneously believed to be due
to a primary carcinoma.

S. N. Deboo, Bombay-

Richard M. Friedenberg and Charles Ney-
The radiographic findings in neuroge"
nic bladder. Radiology, May 196l
Vol. 76, 795-710.

The primary changes of neurogenic blad-
der demonstrable roentgenographically ar¢
those affecting the size, shape and position
of the bladder, configuration of the urethra,
status of external sphincter, and compet~
ence of urethral orifices. ‘

Among the more common causes of
neurogenic bladder are such entities astra¥”
ma with damage to the spinal cord or cauda
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€quina, congenital lesions such 2 spina
bifida, multiple sclerosis, syphilis, diabetes
mellitus, neoplasm.

The clinical picture varies, some show
urinary retention with associated overflow
incontinence, others show total loss of
urinary control, with inability to initiate or
inhibit the stream, continuous dribbling, or
involuntary evacuation of urine at regular
intervals.

The bladder shape varies widely. It may
be rounded or oval, smooth or irregular
from trabeculations or diverticulae. 2 kinds
of descriptive terms are applied to hypex:-
tonic bladders. The pine tree bladder is
one wide at the base, gradually tapering as
the dome is approached, and is commonly
irregular. The hour-glass bladder is one
which gives the appearance of an hﬁ)ur
glass. It is a term limited to congenital
lesions. In neurogenic bladders, unless the
patient had been studied prior to the neuro-
genic Jesion, the exact cause of the hour
glass appearance may not be ascertained.
The size of the bladder varies from a few
cubic centimeters of urine to many litres.
The large atonic bladders are the result
primarily of the lesion and secondarily of
obstruction. The large hypertonic bladders
are due entirely to the outlet obstruction
causing a gradual increase in residual
urine. In a recent evaluation of 50 patients,
the frequency of later all deviation of t‘hc
bladder was 64 per cent. Most of the devia-
tions were to the right.

The Funnel urethra is a dilatation of the
prostatic urethra, the wider portion is at the

bladder neck with gradual distal tapering.
Saccular dilatation of the posterior urethra

in neurogenic bladder is a rarity, found in
hypertonic bladders only. It shows the
dilatation widest at the mid-portion of the
posterior urethra rather than proximally.

11

The vesico-ureteral reflux is visualised
when contrast material injected into the
bladder enters either or both ureters.

S. N. Deboo, Bombay.

F. H. Doyle. Cystography in bladd'cr tum’-’
ours. A technique using Stenpaqu?
and carbon dioxide. Br. jour. Radio-
logy, April 1961, Vol. 34, 205-215.

A technique of cystography designed to
assist in the diagnosis and assessment of
bladder tumours is described using Steripa-
que, a sterilised suspension of Barium sul‘-
phate and carbon dioxide. 150 c.c. of Steri-
paque is injected into the b}addc.r through
2 catheter under the fluoroscopic screen.
Postero-anterior and right and left oblique
views are then taken using the um'icrcouc'h
wube. Then the bulk of the Stcnp?quc is
withdrawn using the syringe. A residue of
90.30 ml. is deliberately left in the bladder.
Carbon dioxide is then injected. The
amount injected depends on the com fort of
the patient. The quantity aimcd’xs 150-
200 ml. the injection being carried out
slowly. There are 3 main types .of bladder,
as assessed by the shape and size assumed
when filled with carbon dioxide. They are
(1) bladders of high tone, roughly spherical
in shape (2) bladders of moderz}tc tone,
adopting an asymmetrical shape in lateral
decubitus positions. (3) bladders of low
tone assuming a large ovoid shapc.. T}'u:
patient is then turned on to cach side in
turn and posteroanterior films are taken
with a horizontal x-ray beam.

In clinical assessment of bladder tumours,
the following order of investigation 1is talfcn
(1) Culture of urine (2) plain and excretion
urography. The upper urinary tract has.to
be investigated, to note any obstructive
effects on the ureters and pelvi-calyceal
systems. Presence of prostatic calculi or
evidence of bladder outflow obstruction



134
THE INDIAN JOURNAL OF RADIOLOGY

may be noted. Direct evidence of a bladder
tum(?ur may be present in the form of calci-
fication on the surface of the tumour

whether the tumour is simple or ma]ignant’
But the excretion cystogram is unreliable-
as even large bladder tumours may fail t(:
?)c revealed. (3) cystoscopy. This may fail
In tumours on the anterior wall of the blad-
ficr, where they are difficult to be seen, and
in tum(?urs arising in the diverticula.
(4)‘ Steripaque-carbon dioxide cystography

This method has succeeded in all théir case;
except one, and never failed 1o demonstrate
even 'thc smallest of the papillary tumours

The signs of tumour spread beyond mucosz;
are (1) rigidity or irregularity of part of
bladdc_r contour. (2) pseudo-diverticulum
formation (3) displacement of the bladder

lumen. (4) fixation of the bl
teric reflux. e Pladder (9) ure-

Contraindications are haemorrhage of
any severity, and severe urinary infection

S. N. Deboo, Bombay.

I S.calf'lul;{mé.A'nkylosing spondylitis, Clini-
adiwology, April 19
o p 61, Vol. 12,

Ra'diotherapy is a useful method of
trea:tlng ankylosing spondylitis. Of 805
patients referred for treatment for thi
d:scz}sc, 657 (81'5 per cent) were male l:hls
ir;:xxc;mum age incidence occurred in’ th:
sz;' 'decadc.'Somc patients gave a history

njury, which may have been a contrib
tory factor. Exposure seemed to b u-
rclcYaxlt feature in some cases and st and
anxiety were common. ressand

'A‘H pauents were placed in one of 3
f:hmca] stagcs. Stage I showed localised paj
in lom_/e:r spine, and x-ray changes limité)dain
sacroiliac joints, and good posture, Stag I(;
showed generalised pain, an early, inteDF
ence fvith posture, and x-ray changes be roerc;
sacroiliac joints. Stage III showed bady .
ture, marked limitation of movements I::}S(;

3

x-ray evidences of ankylosis. As agcneral
rule, complications occurred more often in
the.];.atcr stages of the disease. These includ-
ed iritis, bronchitis, pulmonary tuberculosis
and peptic ulceration. Blood dyscrasias were
found in 17 patients, 12 showing changes
when the patient was first seen, before
treatments were begun. Abnormalities after
treatment included one case of plastic
anaemia and one of subacute myeloid
!cukemia. Cancer developed subsequently
In seven patients.

Radiation was carried out by one of
4,_ methods. (a) Trunk baths (4) whole
fpmc {¢) limited portions of the spine ()
isolated joints or muscle insertions. Seventy
two .per cent of patients in Stage 1
remained improved after five years, but
thfs figure fell to fifty four per cent in the
third stage. A better result was always
noticed when the whole spine was treated,
t.han in those cases in whom treatment was
limited to the area in which symptoms Were
more marked. The patients were divided
in to two groups. the first “high dose”
group received 2000 or more to the skin of
the back in two weeks, or 750 rto a Jocal
area at a single session. The second *“ loW
dose” group was given 1500 y or less in tWO
weeks to the skin overlapping the spine, or
along protracted treatment. It was noticed
that a high dose level (2000 r) to the whole

S . - . N :
pine in 2 weeks achieves a better and moré g’

lasting result than lower doses.

_The benefits of radiotherapy outweigh the
risks of damage (o the hemopoitic syster
The risks are negligible.

S. N. Deboo, Bombsy-

Ake Lindblom., Gunnar Soderbarg and
Harlan J. Spjut. Osteosarcoma a revieW
of 96 cases. Acta Radiologica, July
1961, Vol. 56, 1-19.
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Ninety six cases of osteosarcoma are
reviewed. The authors have classified their
cases into osteoblastic, fibroblastic and
chondroblastic, depending on the dominant
tissue element present. Of the 94 classifiable
tumouys, 687 per cent were of the osteo-
blastic type, 156 per cent wer€ of the
chondroblastic type, and 13-8 per cent were
of the fibroblastic type. An examination of the
microscopic preparations left the impression
that degree of differentiation bore little
relationship to the survival of the patient,
histologically the neoplasms of the 5 year
survivors were not distinguishable from
those in which the patient died ina short
time.

57 per cent of the lesions were located in
the region of the knee. Of the 86 cases
eligible for 5 year survival, 18-5 per cent
lived more than 5 years from the time of
the diagnosis. Of the 51 cases eligible for
10 year survival, 176 per cent lived
more than 10 years. The 5 vyear
survival covering all 96 cases was 166 per
cent. The age of the patients possibly had
some effect on survival. 26 of thecases were
more than 25 yearsold and 26 cases were in
the age group of 3 to 13 years. The older
group had a somewhat better survival rate
than the younger.

The survival rates for the preoperatively
irradiated 50 cases and the 28 directly
operated cases were identical at 1, 2 and 3
years, but were better for the directly
operated cases at 4, 5 and 10 years, 36 of the
cases had amputation or resection done
without prior biopsy. The chondroblastic
and fibroblastic tumours had a better survi-
val rate than osteoblastic ones.

Radiologically bone destruction was seen
in 72 cases, bone sclerosis in 57, radiating
bone formation in the soft tissue component
in 57, destruction of the cortex in 56 and
periosteal bone formation in 59 cases.

No standard method of therapy was used
for their cases. The treatment was predomi-
nantly surgical. 78 patients had amputation

or resection of the affected part, 18 were
treated with trradiation. Irradiation doses
in these 18 cases were not high, the tumour
dose rarely exceeded 3000 r. The effects of
irradiation was observed in several cases.
There was calcification and ossification in
and was detected in the soft

the tumour,
tumour, and in a

tissue component of the
few cases, the tumour became surrounded

by a shell of calcium. Prognosis is very

poor.
S. N. Deboo, Bombay.

C. J. Barton. Tuberculosis of the Vault of
the skull. Br. Jour. Radiology, May
1961, Vol. 34, 286-290.

Three cases of Tuberculosis of the vault
of the skull are presented here. It is mainly
seen in young people, about 75 per cent of
cases are seen before the age of 20. There
was no history of trauma in the cases report-
ed here. The skull lesion is usually second-
ary to a primary focus elsewhere in the
body. The most commonly associated
lesion is pulmonary. In a high proportion
of patients, there is an associated lesion
elsewhere in bone. Only one of those
reported here shows this.

Clinically, the appearance of a fluctuating
swelling in the scalp is usually the first
evidence of the disorder. The involved area
is sometimes tender to palpation. Pain and
headache are rare.

Skull foci are mostly seen in the frontal
and parictal bones, Jess comnon in occipi-
tal and temporal bones, the 1atio being
five to one. Of the lesions scen in the cases
reported, four were in the frontal bone, and
one in the occipital. Two types of lesions
are seen in the skull; the circumscribed or
punched-out type, and the progressively
infiltrating type. When the response to in-
fection is good, the lesion develops slowly.
Extension takes place through either table.
If the outer table is destroyed, a fluctuating
swelling develops, and subsequen:ly the
skin breaks down with the formation of a
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sipus discharging pus. The sutures form no
barrier to the perforation and advance in
either table. 1f the process is rapid, sequest-
ration may take place.

The first change is a small area of trans-
lucency due to decalcification. Asthe lesion
progresses, the area of decalcification incre-
ases in size, and bope destruction occurs.
H there is progressive infiltration, the area
of infitration spreads in an irregular
{ashion, the edge is less well defined, and
destruction of the cortex may be scen at
several points. Bone sand or actual sequestra
may be visible.

The rapid and almost complete reconst-
ruction of bone follows specific therapy
(P. A.S., and I. N. H.). The prognosis is
good in both types of the lesions. Radiolo-
gical evidence of repair lags behind
clinical evidence of improvement. As treat-
ment is continued, the margin of each
lesion becomes less well defined on the radio-
graph and new hone forms from the edge.

S. N. Deboo, Bombay.

Philips Rubin and Dusdee Prabhasawat.
Characteristic bone lesions in post-
irradiated carcinoma of cervix, Radio-
logy, May 1961, Vol. 76, 703-717.

The characteristic appearance of bone
metastases and destruction in cervix carci-
noma reflects its mode of spread. Three
groups are recognised (1) Direct extension
(2) lymph-node involvement (3) hematoge-
nous metastases. The changes are mainly a

result of direet invasion of bone or lymph
nodes.

"The earliest changes due 10 direct invasion
of the bony pelvis by parametria) infilt-
ration are along the compact cortex between
the inferjor margin of the sacroiliac joint
and the iliac spine near the sacroiliac notch.
As cancer invades more deeply, the ileo-

"t ine becomes more fagPed, and 3~ .
pectineal line bec g ».,baﬂgmu'

@

£

Y

sharply circumscribed lesion with irregular
margins is noted. Extension into sacrum
and destruction of the sacroiliac joint have
been reported. Acetabular surface of t}fe
hip may be destroyed, with intrapeivic
protrusion of the femur.

In lymph node metastasis, the earliest
vertebral changes are a destruction along
the lateral aspects of the lumbar vertebrae
usually unilateral. The articular process on
the affected side are more apparent.
Associated with the lytic lesion in the bone
is a soft iissue tumercence representing
involved nodes, and which may be
recognised in the loss of definition or the
bulging of the psoas muscle outline, and
displacement of kidneys and other abdomi-
nal organs.

Hematogenous nietastases are indistin-
guishable from those of other neoplasms.
Most metastases are Jocated in bones of the
lower extremity - the femur, tibia, fibula,
patitla, calcaneus and talus, and pathologi-
cal fractures are occasionally associated.

Radionecrosis of the pelvis is shown by a
predictable pattern of bone sclerosis and
cortical fractures. If the fractures are
unrecognised, displacement of the parts and
non-union may occur. Fractures occur in
femora, pubis and-ilia depending on portal
arrangements,

Radiotherapy to the metastases relieves
the pain. A tumour does of 2000-3500 for
vertebral lesions and upto 4000 r for lesions
of the extremities is given. For therapy to
be effective, the entire soft tissue mass must
be included in the treatment field, For
pelvic metastases, for relief of pain, a does
of 4000 to 5000 r is required and can be
rarely given unless a year has elapsed since
the original therapy. Supervoltage jrradi-
ation may be used in such cases.

S. N. Deboo, Bombay-
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