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THE EARLY YEARS OF A THORACIC SURGICAL SERVICE*
by REEVE H. BETTS, Vellore.

ing the past six years the Thor§c1c
Su?;i?algServicp; of the Christian Medical
College and Hospital has been developed
and more or less stabilized. It would seem
worthwhile to review some of the pro-
blems, both past and present, in an .att.empt
to help others who may be mmﬂgrly
engaged in the establishment of a s;lrglcal
specialty service. What are the factors
responsible for the development and growth
of a service and why do some succeed and
others do not? Usually the growth of a
service is a reflection of the surrounding
environment. Where the new service is
valued and encouraged, growth is rapid and
vigorous, and although a dlscou?ag.mg
atmosphere may not prevent growth. it is afl
markedly limiting factor. A ‘Sp.l;‘ilt o
friendly cooperation 1s of great sng(rin cance
and anything we may have achieve ofn our
service has been largely due to that factor
of mutual help and interest. _A request
had been made by the institution for tbe
services of someone interested in thoracic
curgery before our arrival and everyone
;:;sg \Vlllmg to contribqtg in a.ny way
ossible.  In fact, our 1m.t1al service of 24
Eeas was developed by sncmply taku}g qﬂ
< or 3 beds from every ‘other service in
the hospital. Everyone here knows the
cry that usually is easily heard when any-
one believes his service is to be reduced by
even 2 or 3 beds!

is is placed on the
ften emphasis is P i
ph’;‘:iocalosurroundings and too little on the

e rtment of Thoracic Surggry,
‘Frocr;risi?:n ledpea:iical College and Hospital,
Vellore, South India. .

a XVI Annual Conference of the
Pagigol;?:?io;t (tJ}f]eSurgeons of India at Hyderabad

(Dn.), Dec. 1954.

personnel and the psychological climate.
I have not seen in this country, in any
large hospital I have visited, operating
rooms any smaller or less adequate from
the physical standpoint than those in which
Dr. Robert Gross has done his epochal
work. The operating facilities of Dr.
Charles Bailey who has made such out-
standing contributions to cardiac surgery
are surpassed by most hospitals in the
larger centres in this country. Many of us
learned during the war that the same
operations could be done in a tent as in a
regular hospital building. This is not to
signify that proper physical plants are un-
necessary, but it is to be remembered that

they are not the prerequisite of good surgi-
cal work,

Although blood banks are quite common
now they were much less so a few years
ago and they are a strict necessity for any
surgical hospital and even more so for
those with thoracic surgical services,
Securing adequate, safe blood was our big-
gest problem in the establishment of the
cervice and although is as yet not perfect,
is is functioning satisfactorily and to a large
extent because there is a doctor in charge
who is interested in that type of work and
in the development of this important hos-
pital service. Here proper equipment is
essential but proper personnel far out.
weighs it. Due to the large number of
workers in the lower income level there
should be no difficulty in securing adequate
donors at comparatively modest cost. We
have not been able to keep our bank
“solvent” though by purely voluntary
donors or relatives. We made a valiant
struggle toward this end but were not able
to convince many relatives that they must
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give blood themselves if they wanted the
patients to have the benefit of a trans-
fusion. But by paying donors five rupees
a pint at first, and later ten rupees, we
have been able to obtain the necessary
blood in spite of the rapidly increasing
demands from all services in the hospital
so that now over 500 pints are used per
month.

Some of our early fatalities were trace-
able directly to the lack of adequate trans-
fusion service. In some instances we did
not have sufficient blood at the start of the
operation and at other times there were
severe pyrogenic reactions. These later
reactions were largely eliminated by pro-
per attention to preparation of the solu-
tions used and the method of cleaning and
sterilization of the equipment. The inade-
quate amount of blood on hand preopera-
tively was largely my responsibility as I
made the mistake of thinking one could use
the same amount of blood for the cases
here as is the custom in the West. Many
of the patients coming to surgery here
have far more advanced lesions and their
blood volume reserves are markedly dimi-
nished so that as this error was perceived
we have increased the amount of blood
deemed necessary and now require practi-
cally twice that routinely used in many
centers in other countries. The usual
pulmonary resection now has 3,000 cc. of
blood made available preoperatively and
although frequently some of this is return-
ed to the bank that is far better than falling
short. Patients with low circulating blood
volumes and low protein reserves do not
withstand shock readily and it is far better
to maintain an adequate circulating blood
volume than trying to overcome the shock
syndrome later. It is true that some of the
fluids used during operation may be elec-
trolytes or one of the group of co-called
plasma expanders, but in the usual type of
case we have found that there is little
danger of using too much blood and reserve
the substitutes for those instances where
blood cannot be given for some particular
reason.

Proper fanaest.hesia is th
requisite for satisfactory thoraci
Here again the problem is one ofcp:;ZTJzi
as the propgrly qualified anaesthetist will
be able to give a good anaesthesia with onl
a mpderate amount of not too cost.ly
equipment, but certain things are abso)I
lutely necessary such as g good anaesthesia
machine with CO. absorber, endotracheal
tubes of proper caliber and fitted with
inflatable cuffs and a reliable source of
moderately strong suction, The surgeon
and anaesthetist must work together as a
team and the former should rember that it
takes two to cooperate and should be will-
ing to allow the anaesthetist considerable
leeway in the selection of anaesthetic
agents and methods of administration as
progress is being made rapidly in anaes.
thesiology so that what the surgeon is used
to may not be the best available.

e other pre-

What are the objectives of a surgical
service, specialized or otherwise ? Basically
there should be two. Firstly to treat and
relieve patients of their abnormal or disease
processes. Secondly the instruction and
training of students or postgraduates whe
are interested in obtaining further experi;
ence and training in that particular branch
of surgery. The physician or surgeon who
does no teaching nor has any desire to do
so classes himself with the other profes.

Sions i e t e hlcal Sta]l I
Of dlﬁer n t d .
§ a d.S than

To revert to the first objective, the care
of the patient, the greatest difficulty on
specialized service in this country is the
selection of cases for treatment ag jt
completel; impossible at the pres A
to admit and care for aj] cases
it. I am sure this is a universél e
in all clinics and therefore g3 ce
cases is necessary. Should one "s
those_with early lesions for who
look 1sdbest, or should one take
more advanced lesions, knowing th. -
rather prompt attention is gil:'tr:h{‘}: l{nl(:*_sls
not survive for long ? For the te'\ ‘h\?ll
hospital the answer seems quite cleeaL m{.z
balanced selection of both early a?;l Tdtz

is
ent time
who need
Xperience
lection of
elect only
m the out-
those with
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cases is essential if the trainee is to get a
clear appreciation of what can be accom-
plished for both types ot ind.ividuals. if a
proper balance is maintained between
favourable and unfavourable cases it will
be possible to demonstrate the right care
of the early or favourable case, but one can
also show that much can be done for some
of the seemingly hopeless  cases yvhen
ingenuity and diligence are .exermsed in an
all-out effort to get the patient well. It is
irue that the selection of spch cases for
admission and treatment will be reflected
in an increased mortality rate .for that
particular procedure, but that is of no
consequence. In fact the surgeon who
reports a large series of most types of
thoracic cases without an apprecxable mor-
tality is denying many patients the one
chance they have of being cured: Another
factor that we believe to be of importance
is to emphasize that once a case 1s admitted
for treatment every effort should be mad.e
to provide that patient the very best possi-
ble treatment. If one is really persistent
it is amazing how many ways the.re are of
providing the neceﬁitizs in a . glvefn case

hat be food, drugs, transfusions
\:rhet:::;l:sttltative advice. As Johnson! has
recently pointed out, it should be a standing
rule that each case be treated and given the
same consideration that one wrould ‘ex'ermse
were that patient a member of one’s imme-

diate family.

A review of our expe}‘ience on the basis
of the pulmonary resection cases (Table' I)
indicates a gradual increase in cases durmg
the first few years and then a levelling off

Fig.NO-OF PULMONARY RESECTIONS

CASES

140

52 '52-53 '53-54

TABLE I
PULMONARY RESECTION: 1948—’54

Cases Mortality
Tuberculosis 1685 11
Bronchiectasis 163 11
Lung Abscess 165 1
Hydatid 22 0
Carcinoma 11 4
Miscellaneous 33 4
Total 499 37=74%

due to a limit on the number of beds that

were allotted to the service (Fig. 1). One
of the most distressing parts of a specialty
surgical practice in this country at present
is the necessity of constantly turning away
for lack of beds, patients that you know
could definitely be helped or cured if faci-
lities were provided. The answer lies not
so much in increasing the bed strength of
the established services, but in training
personnel who in turn can go out and start
services of their own in other institutions
and thus increase not only the number of
beds available but also the number of cen-
tres so that the long distances that patients
have to travel can be reduced.

It will be noted that our mortality rate
for pulmonary resection has been reduced
over the years to a rather constant figure
which we attributed to the selection of a
proportion of advanced cases which might
be deemed hopeless (Fig. 2). It is true

% Fig. I MORTALITY RATE FOR PULMONARY
Hoﬂs‘g" RESETCTION

—
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that perhaps one out of four or five of such
cases will be lost but it must be remem-
bered that without surgical help the mor-
tality rate for the same cases would be
practically 100'.. The major attention
should be directed toward detection and
prevention of those deaths that could have
been prevented by such things as better
pbreoperative preparation, larger amounts
of blood for transfusions, better selection
of anaesthetic agents or more assiduous
bostoperative care and attention. Each
failure should be dispassionately appraised
and a serious attempt made to see if in
some manner the outcome might have been
avoided. This will only be possible or
successful if postmortem examinations are
done almost as a routine. There is no doubt
that more is learned from a failure than
from a success. Cases that are lost simply
because the disease process was too far
advanced are disheartening but the worst
that can be said is that one has been guilty
of misjudgement and that in favour of
giving the patient the benefit of the doubt
and attempting to provide relief. It should
be noted that the mortality rate for pulmo-
hary resection was lowest in 1953-54 the
year I was away on furlough which is g
tribute to Drs. T. Thomas and N. Gopinath
who were in charge during that time. It

may  also reflect a more astute selection
of cases,

In reviewing the results of the first 499
pulmonary resections on 500 patients done
on our service it has been of interest to

LOBECTOMY AND sg
GMENTECTOMY
- SEGMENTECTOMY ONLY

trace a few of the tren

apparent.  One is the increas;
of patients with pul tuberonper

monary is
which are referred for exgs:o::all)erfxlr]:;o?s
(Fig. 3). This is a reflection of the ~ex oy
ence in other countrieg and largely dtll) en'-
the beneficial effects of chemotheia . tI)
will a;l'so be(lnoted the number of l‘i)x'\n.ite'lt
resections ({less ¢ i
e g less }txin Pheumonectomyy jn

; 6 compared with J
preceding years (Fig. 4). ere again :}l‘\:

trend is easily discerned. A the oper;
tive procedureg became standardized . d'i
the mortality lowered due bot orove
ment in technique ang better

ds that have become

to improve-
pre()permivo

agents, patients apg doctorg ;l}:i:\apimfc
accepted earlier surgical therapy ang ti“\‘
pgtnents. are coming at 4 stage  wh lllh
disease is less advanced ang there e
are amenable tq

segme
tion compareq t, thi ntal or lobar resec-

f : :
therapeutic failure ar advanced cases of

that were th
o . e usual
'e .referred for surgica) treatment 4 foy
vears ago. A study of the number f

}L\zrazgplasties c:{one on our service during
) me period of time sho i
‘ Shows  just the
{Evsrse ;)f t‘hat for resections, Multi-staae
mgstaC(;t? asties  for tuberculogijs Were t‘;v
wh Téquent operation for this  disease
- b L3
b €N 0Ur service wag started. Now it s
engﬁg;erc); and \fvehhavo difficulty i, gouin;:
, ses of t oracoplasty | '
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bilateral cavities. These were both drained
and then subsequently the right upper lobe
and the basal segments of the left lower
lobe were removed withoui difficulty. These
patients often task the resources of the
anaesthetist ac it is sometimes impossible
to get the sputum volume reduced to a
reasonable level preoperatively in spite of
all the efforts of the physiotherapist and
others. We (reated one of our recent cases
for over four weeks in the haspital before
operation and by all the methods we could
but were unable to reduce the sputum
volume to less than 200 cc. per day. In such
instances we believe the prone position
during the operation is of immense value
as this position, combined with rotation of
the table to the involved side, ténds to keep
the secretions from flowing into the oppo-
site lung until the chest can be opened and
the bronchus secured which is the first step
in resection in thece cases with excessive
pulmonary secretions. In children toc
young to co-operate well in raising secre-
tions postoperatively and where laryngeal
trauma may result from repeated tracheal
aspirations, we believe it is advisable to do
a tracheotomy at the time of reseciion to
provide ease of aspiration. The tube can
be removed in four or five days when no
longer needed.

It is our hope that in the near future it
may be possible to study adequately the
incidence of carcinoma of the lung in this
country. From our experience the lesion
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is far less frequently seen than is true of
the Western countries. There may be many
factors responsible for this but it is our
personal belief that heavy cigarette smoking
is one of the major factors and such
smoking is not the practice of a large pro-
portion of the population in this country as
it is in some others. It can be seen trom
the accompanying table (Fig. 7) that carci-
noma of the lung is a very small proportion
of the cases on our thoracic surgical ser-
vice. Quite often when we have thought
the patient had a carcinoma it has subse-
quently proven to be either an abscess
without a tumour back of it or an aneu-
rysm. One must not be any less assiduous
in looking for the lesion as it is notorious
as a masquerader of some other process.
As is true of other tumours they are apt to
be found in a younger age group here than
in some other countries.

Successful results are not guaranteed by
a technically superior operation but very
largely depend on the postoperative care
that is available. Here personnel is again
the key factor. Both the nursing and sur-
gical personnel to whose care much of the
post-operative treatment is entrusted must
have special training and experience and
therefore must have sufficient stability to
remain on the service for prolonged
periods. Internes and house surgeons that
rotate through the service for three to six
months are not to be relied on for this
important phase of the patient’s treatment.
Someone with at least one year’s experi-
ence should be immediately available at all
times. Of just as great importance is the
nursing personnel, the senior ones ol which
should be permanently attached to the

wards caring for such patj

stated that * nothing p,:::ﬁ::s . ah :lfd.b“"
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the sacrifice of some degree of experience
as it is most difficult for the man who has
been out in practice and become esta-
blished or has had the advantages of having
had assistants or students under him, to
whom he can delegate the more mundane
aspects of the patient’s care, to reverse the
process and again become the most junior
member of the department, which is neces-
sary under our setup as we have no
internes on the service but all procedure:
are done by the trainees themselves. We
are firm believers in learning by doing.

The main criticism that we hegr from
those who wish to secure specialized sur-
gical training is that they are not able to
get the required training in general surgery
in order to enter the specialty of their
choosing. They may be able to get one
year of training on a general surgical ser-
vice but from then on it is apt to be only in
an honorary capacity and often .without
very much in the way of real. patient res-
ponsibility and from the training stand-
point is not of great help. If the stand.ards
of general surgery as well as specialty
o be raised then some means
d of providing opportunities
rs to obtain at least a three
year progressive training in genera_l sur-
gery to fit them for that type of practice or
as a basis for other specialties.  This can

done by changing the ‘exi§ting set-
only be do " teaching institutions. The

t is apparently to give a
limited amount of surgic_al trailxing to as
many as possible. This is a good'xdeal in
itself but for the future qf the medical pro-
fession and the provision of adequatgly
trained special staff for future teaching
positions or to staff certain ({entres that are
being built or already in exxstence'anothe.er
type of training must be provided in

addition.

¢ approaching this problem

O?g gleet}:gds:lectppfrom those who are
W(]){l‘l their first year of surglpal training
:}te:: gtheir interneship approxunatﬁly one
out of three or four who would be kept on

curgery are t
must be foun
for young docto

up in most of our
objective at presen

for an additional year in an increased res-
ponsibility capacity. Again the following
year one or at the most two from each
service would be selected who would have
a third year of training and experience
during which time they would have, if not
responsibility for all the ward service
cases, at least a certain number of beds for
which they would be alone responsible
under the guidance and consultative help
of their chief. They should also help carry
the load of the ward teaching as this would
give them additional useful experience but
often also improve the teaching of the stu-
dents as I'm sure all will admit that quite
often a younger person is a better teacher
than the professor. The adoption of some
such system as this is a powerful stimulus
to the whole teaching programme and
there is great benefit all the way from the
student level to the head of the department
and in the end results in far better care of
the patient. Such a plan would no doubt
gliminate a few from securing any training
in surgery and it would also limit more
than now the amount of responsibility and
operating undertaken by certain of the
honorary junior staff men but this is a
necessary sacrifice if the goal of providing

adequately trained young surgeons is to be
achieved.

There are many who will say that this
sort of plan cannot be adopted and accepted
as the teaching institutions in which this
must at least start and who must be the
leaders in this movement will not change
the older plan and the way they have been
carrying on. That statement I am not will-
ing to accept. We have here in this organi-
zation practically 2all the leading surgical
teachers and professors of India and there
is no doubt in my mind that if they really
want to bring about such changes in their
institutions they can do so. All that is
needed is a real conviction among the
members of this Association that such
changes are in the best interests of medical
education. Any other obstacle or objection
can be overcome but until this membership
sees it as their responsibility to initiate
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such reforms and on an all-India basis there
is little hope of success. True, it will mean
sacrificing some of the prerogatives of the
senior staff but any teacher should feel the
same about his trainees as he does about
his own children. He should want them
to have privileges he did not have and
should be willing to give up anything that
will benefit them more. If we all go about
it in this spirit of helpfulness instead of
trying to use our trainees to better our own
positions we will be able to turn out pro-
gressively better generations of surgeons.
Any surgeon should be proud of having
helped train a young surgeon who is a
better surgeon than himself.

A worthy start was made by this Asso-
ciation two years ago in setting up certain
standards of training. What now remains
is to implement those recommendations by
making it possible for qualified, interested,
ambitious young men to secure the training
they want and need right here in our own
institutions. It is better done on a limited
scale and can be done in all the larger insti-
tutions, but it will never be done unlesc
each of us as members of this Association
sees that it is done.

SuMMARY

1. The experience of the first six years
of the thoracic surgical department of oyr
institution has been reviewed, During this
period 499 pulmonary resections were
carried out on 500 patients with g mortalit
rate of 7.4.. y

2. Pulmonary tuberculosis and bronchi-
ectasis or cystic disease constitute the two
main indications for pulmonary resection

Lung abscesses comprised 105
cases. of the 500

3. Carcinoma of the lung continues to
be rarely encountered and few of those
seen are resectible.

4. It is believed that progress in setting
up and staffing thoracic surgical centres in
this country is largely dependent on pro-
per facilities for surgica) training. These
can be provided by concerted efforts of the
members of this Association,
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BEHAVIOUR OF THE URINARY BLADDER IN SPINAL PARAPLEGIA*
by PRITAM DAS, Lucknow.

INTRODUCTION

Golz and Ewald showed for the first time
in 1896 experimentally that micturition in
dogs returned even after the whole spinal
cord had been removed. Since then it has
become well established that the bladder
recovers in human beings also even after
complete trans-section of the cord. The
clinicians before the first world war thought
that the bladder might not recover after
destruction of the lumbar enlargement or
conus and cauda equina, but the experience
gained during the war dispelled sgch appre-
hensions. Immediately after a lesion of ?he
cord there is complete retention of_urme
followed by overflow incontinence if the
bladder is not emptied at regular intervals.
Then after a variable period the bladder
recovers its activity. No matter what the
jevel of lesion the sequence of these changes
is essentially the same. If the lesxor} is
incomplete or there is only a transient
interruption, a state of voluntary micturi-
tion differing little from the normal may
but if the lesion is complete the
e recovered bladder is far
from normal. It differs from the normal
in two fundamental respects, namely, th‘e
patient loses voluntary control of micturi-
tion, and the detrusor cont'ractxons are x}alo
longer inhibited by the cortical centres. The
bladder activity is then regulated by the
spinal centres if they are spared, and when
cven those centres or the nerves ensuing
from them are damaged the bladder
resumes its activity independent of the
central nervous system.

It is again a more Or less e‘stabhshed3 fiCt
that the sacral parasympathe.n?s (S 2,ns,ibil
are the nerves which are mainly re;po sible
{or the motor activities qf the b¥ad er. 'I?h
of its detrusor and of its §phmcter. e
detrusor muscle contracts In response to

result,
behaviour of th

ference of the
d at the 16th Annual Confer
’ Paf\i‘;orc(;:tion of Surgeons of India held at

Hyderabad (Dn.), Dec. 1954.

2

stimulation of these nerves and at the same
time the internal sphincter relaxes reci-
procally. Conversely the inhibition of these
nerves causes relaxation of the bladder
wall, and closure of the internal sphincter
at the bladder neck. It may be mentioned
here that the muscle at the bladder neck is
also supplied by the parasympathetic
nerves, The reciprocal action of the
sphincter has been the subject of some dis-
cussion. Barrington (1913) thought it to
be due to a reflex action, while Langworthy
and his associates (1940) maintain that the
contractions of the longitudinal fibres of
the detrusor mechanically open out the
bladder neck. Whatever the explanation
the fact remains that the stimulation of the
parasympathetic nerves causes contraction
of the detrusor and relaxation of the
bladder neck musculature.

The exact part played by the sympathetic
nerves in the physiology of micturition is
not yet clear. The sympathetic fibres reach
the bladder from about the 9th dorsal to
the second lumbar segments. It has long
been believed that the stimulation of
sympathetic nerves causes contraction of
the internal sphincter and relaxation of the
detrusor. However, recent writers on the
subject have contradicted this belief and
deny any significant part played by the
sympathetic nerves in either filling or
emptying the bladder.

Methods used and Clinical material :

Various methods have been employed to
study the function of the bladder both in
the lower animals and in human beings. -In
the animals these studies consist mostly’ of
direct observations on the bladder after
destroying or stimulating the various parts
of the nerve components involved in the
act of micturition. Such observations have
the advantage of exactness but the animal
physiology may not be entirely applicable
to human beings. Again the animals cannot
be observed for months or years, and,
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therefore, the long term effects cannot be
studied. However, much valuable informa-
tion has been obtained from such experi-
ments. In the human subjects the difficulty
is of being certain whether the lesion is
complete or incomplete. In the partial
lesions, the wurinary bladder will not
behave in a clear cut anticipated pattern,
while in an apparently complete lesion a
few fibres may escape damage and thus
produce a variable picture.

In the human patients, besides clinical
study, other methods employed have been
the cystoscopic examination of the bladder,
the cystography, the cystometry, the elec-
trocystography (Slaters, 1953) and the
electromyography (Boyce & Coworkers,
1953). Of the electrical methods of study
I have no personal experience and it is also
too early to comment on the extent of use-
fulness of these methods. However, they
promise great hope to unravel the seg-

Fig. 1.
A normal Cystogram. The bladder has been
filled with 300 c.c. of contrast medium.

mental or other contractions which are too

weak to cause int i
ravesical
changes. pressure

The wmethods employed in the present
study have been those of cystography and
cystomyography. The cystography is done
by filling the bladder with a contrast
medium and taking a skiagram (Fig. 1)
It gives a visible contour of the bladder
wall. A crenated outline indicates contrac-
tions of the detrusor while a smooth one is
taken to mean its inactivity. The region of
the bladder neck and posterior urethra may
also be visualised, and when it is so i
means that the internal sphincter is open
We can also get an idea about the size ot:
the bladder, whether it is small and con-
tracted or large and dilated. | havé used
th'Ls_ method as a routine. The contrast
medlun_n used was 12}/, sodium iodide, and
two s}uagrams were taken, one with 30'0
of this fluid in the bladder ang the ﬁC‘-C-
with 150 c.c. only. This was done too e
any difference made by the quantit fntO}:e
fluid on the activity of the bladdery or ite
sphincter. In some cases a few mor Ork'lts
grams were taken after injectin 0e ee.
adrenaline 1 in 1,000 M. & B) sgbc.5 e
ously, or carbachol (B.D H') l(l) 2;ta,:e-
gr. intravenously. Thi;o‘\)\::: (tE.W.) ' o
difference that the sympatheti By pany
sympathetic  stimulation or cde(;):-eg:ir iy

on

mlght make on
spnincter. the detrusor or the

Cystomyography was another
employed as a routine in 3l cases
form ?ystomyography a rubl‘)er'
(size 8'F) was passed into the bla
urethra, the outer end of this cath
attached to the cystometer. The ¢
used consisted of a glass tube o
in length and of uniform bor
4 mm. internal diam Ny

method
TO per-
catheter
dder per

ystometer
f 123 cms.
eter, verti l(l)f oout
» Vertically
:ziinonﬂ? stand graduated upwaid:m::c;
ta g the level of the pubic crest a

y means of a T-tube the manoy - could
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sure after introducing measured amounts
of fluid into the bladder, thus finding out
the relationship becween the amount of
fluid present in the bladder and the tension
produced therein by its presence. 1 have
followed a diferent procedure. After
having emptied the bladder completely at
the beginning of the experiment it was
allowed to fill in the normal physiological
way by the urine coming down from the
kidneys. As the bladder filled in gradually
the pressure inside was reflected by the
level of the fluid in the manometer. If
there was a contraction of the detrusor at
any time it led to an increase of pressure in
the bladder, which in turn caused a rise of
fluid in the manometer, and as the wave Qf
contraciion paszed off thz level of fluid in
the manometer also fell. Thus the contrac-
tions of the bladder, their frequency and
the force of individual contractions or the
effects of their summation could be .noted.
The observations were made visually
almost constantly and the results plotted on
a graph, with time in mxnute; as the
abscisea, and the pressure in centimeters as
the ordinate. Thaus the graph gives a pic-
ture of the contractions .of the detrusor
(Fig. 2). Thus having arr_lved at a methgd
of visualising the contractions occurring in
the bladder further observations were
made to find the effect (_)f sympathetxc'or
parasympathetic stimulation or depression

by druzs.
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Fig. 2.
Normal Cystomyograph.
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In some patients, at a variable stage of
the procedure the urine leaked out by the
side of the catheter, while in others it did
not. 1t was taken to mean that when the
internal sphincter opened out to a size
wider than the catheter, the urine leaked
out, while non-leakage meant that the
sphincter had not relaxed widely enough.
This method of cystomyography takes a
long time and therefore to shorten the pro-
cedure the patient was given 1,000 c.c. of
water by mouth at the beginning of the
experiment to produce diuresis.

In this way 37 cases were studied, five of
whom were normal and the rest had lesions
as detailed in Table I.

TABLE !

SHOWING TOTAL NUMBER OF
PATIENTS STUDIED AND THE
LESIONS IN THEM.

1. Cauda Equina & conus lesions
Fracture L 1 & 2 vertebrae .. 13

Fracture L 3 vertebrae
Injury Lumbar spine without

fracture
Spina bifida occulta
Cauda equina tumour
Unidentitéd conus lesion
9 Lesions above the conus
Fr. of vertebrae at various
(from D12 upwards) levels
Unidentified lesions ..
Caries spine

—

NN = =N

|r—l.;;-q

Total .. 32

The cases included under cauda equina
lesions were those who had sensory loss
and muscular paralysis in the distribution
of sacral and the last one or two lumbar
segments ; the rest of the cases were put
down as lesions above the conus.

Theze cases were studied at different
phases of bladder activity. Fourteen of
them were examined when they were in
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the stage of complete retention of urine.
Of these six were such who recovered
during their stay in the hospital, while the
other eight have not recovered yet or left
the hospital before recovery took place.
The other eighteen patients came under
observations when they had already reco-
vered and a few months to two years had
passed since their initial lesion or injury.

The cases studied were under the treat-
ment of different surgeons and physicians
of the Gandhi Memorial and Associated
Hospitals, Lucknow, during the year 1954.

THE STAGE OF COMPLETE
RETENTION OF URINE

Immediately after injury there is com-
plete retention of urine. This would occur
irrespective of the level of lesion. The
retention is discovered sometime next day
when suprapubic distension becomes visi-
ble or it causes pain, and the patient is un-
able to pass urine. The pain is felt only in
lesions of cauda equina or in incomplete
lesions higher up. The interval between
the initial lesion and the evacuation of
bladder varies according to medical relief
available. In this series most of the
patients were catheterised within 24 hours,
the maximum period being 12 days in one
case. If left to themselves overflow
incontinence starts in a day or two, and it
is surprising that incontinence did not take
place in the patient mentioned above for 12
days. This patient had a fracture of the
twelfth dorsal vertebra and when he came
to us four months after injury, he had an
actively contracting bladder. Incidently this
case points out that the bladder can remain
distended for a number of days without
undue harm to itself and without any
prejudice towards the ultimate setting of
an automatic function.

In this series 14 cases were studied
during the stage of retention, 10 of them
were due to conus or cauda equina lesions,
one was a case of fracture of the dorsal 12
vertebra, one of caries spine, one of frac-
ture of the dorsal 4 and another of a frac-
ture of dorsal 10 vertebra.

A
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inactive stage. The

e of L2 vertebra.

Cystomyograph in the
patient had a fractur

Fig. 4.

ctive bladder. This pati t
e First Lumbar Vertsl.;r:.n

Cystogram of an ina
has fracture of th

A cystomyograph of such a patient
re\{eals no contraction of the detrusor
(.Flg_ 3). There is a very gradual and sl;)w
rise of pressure which is due to mechanical
filling of the bladder. On  cystograph 'lca
?ather large bladder with a smooth gu:l' .
is seen. The bladder neck is not o":e
mdlcat'mg a closure of the internal sphipr:cr}
ter (Fig. 4). The best explanation for thig
state of aﬁairs appears to be a total inhi} i
:Lon.of stimuli along the sacral parasvmp);;:
1 e(il(t: nerves. .SUCh an inhibition .wuuld
€ad 10 an intense relaxation of the detrus
and_ reciprocal closure of the int M"i
sphincter. That this 1s so, gets suerna
from observations made after inject'pp()r}
carbachol.  This caused a strong culx:)tr:"lz-
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Fig. 6.
ctive bladder after carbachol.
hincter is now opén.

togram of an ina
Cys g'rhe internal sp

rusor and opening out of the
internal sph%rextcter. Fig. 5 ?epresents a my:-
aron h after such stimulation and may use-
gralp b?e compared with Fig. 3 which mc::-
fuly inactivity of the bladder before the
ca'tes o It will be seen that the bladder
inject o into activity. At the

i Fig. 6 will show that
Sami)lu:i“deef f«leirl](aiesaépeng and a coqt'muous
the of contrast medium is filling that
CO]"mm It may be noted in passing tha.t the
rf:%il((;:-of carf)achol starts within a minute
a

tion of the

and reaches its maximum in about
6 minutes time. The bladder appears to go
into a spastic tonicity rather than exhibit-
ing contractions followed by relaxation.
During this period, there is also severe pain
in the suprapubic region, which is appa-
rently due to muscular contractions. This
state of activity and pain gets completely
annulled by atropine. e drop in mano-
metric reading is sudden and dramatic and
there is complete relief of pain. These
experiments were tried in three males and
one female having cauda equina lesion with
the same results every time. Thus even in
the stage of inhibition the bladder responds
to the parasympathomimetic drugs and as
such administration of carbachol may help

establishment of bladder activity earlier
than otherwise.

THE STAGE OF RECOVERY

After a variable period the bladder starts
recovery from its initial inactivity. In the
beginning a few weak contractions of the
detrusor are noted, gradually the contrac-
tions become stronger and enough to expel
a few drops and subsequently a few
ounces of urine at a time. The period after
which recovery starts varies according to
the level of lesion, the presence of infection
and efficiency of treatment provided. In
some cases it is a matter of a few days only
while in others it may take a few months
or may never recover at all. It has been
said and rightly so that after lesions of
cauda equina the bladder takes a longer
time to recover than after lesions of the
supralumbar region. In this series, how-
ever, some of these bladders were as quick
to recover as others. The number of
patients studied in the stage of recovery
was 24, the minimum period taken for
recovery was five days and the maximum
five months. This excludes those cases who
have not yet recovered.

It has already been stated that the reco-
vered bladders behave differently accord-
ing to the level at which the cord is
involved. Usually two different types are
described, the autonomous bladder deve-
loping after lesions of sacral segments or
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their ensuing nerves and the reflex bladder
resulting from lesions higher up. [ may
here add that the cystomyographic studies
in this series have revealed a very distinct
third type of bladder which results from a
lesion immediately above the lumbar seg-
ments. I have preferred to call it “ The
midway bladder ” because of its behaviour
somewhere between the other two types.
Table II shows the different types of blad-
ders encountered in this study. It will be
seen from the table that two cases of conus
lesion developed reflex bladder. Apparently
the bladder centres had escaped damage.

TABLE II

SHOWING DIFFERENT TYPES OF
BLADDERS FOUND.

2 (o >

z T o= - g
© .z 32 % 2 -
Level of lesion 2 2 5 <2 2. 2. %
T w3 w.-% -..._g q;. <
3 T3 8§ ©B% 3% =%
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Cauda equina and

conus lestons 20 16 13 2 1 4
Higher lesions 12 8 Nil 3 5 4
Tota:. a2 24 13 5 (] 8

1. The Autonomcus bladder: With this
type of bladder the patient can feel the
sensation of fullness. He asks for a bottle
or walks down to the bathroom. If the
matter is delayed the urine dribbles out
into his clothes. The act having once
ctarted needs the effort of the patient to
empty the bladder cut. The patient takes
a deep breath and strains with his abdo-
minal muscles to expel the urine. The urine
is passed in a stream of moderate force and
as the patient stops to rebreathe the uri-
nary stream also stops for a while. This
straining is a necessary and important
accompaniment of the act of micturition,
although some patients strain less and some
more. In this way the patient can pass

upto 10 ounces of urine at a time, leaving
a variable amount of residual urine of
180 c.c. or so. They perform micturition
about four or five times during the day and
about three times during the night and
tbey keep reasonably dry. However, occa-
cionally a few drops of urine dribble ‘ou; on

coughing or laughing or some t;
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on taking a turn in bed, mes even
“
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Fig. 1.
Cystomyograph of an a
-G utorcmous bladg.:
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a cauda equina lesion. cbra and

The cystomyograghic studies of such
blgdders revealed a number of intere;tin
points (Fig. 7). It will be seen that ;;fteﬁ
about an hour when about a hundred and
fifty c.c. of urine have accumulated in th
bl:iidder, contractions of tan
and once started they continue. t;
of the.experiment. They occui' ;{}i\;b(:\f:]d
or thrlce a minute. The individual c .
traction is followed by relaxation an e

the detrusor start

' . d s
cn. Theu" magnitude on an average is 15)
cms., at times reaching a maximum of 40
ems. Towards the

end of the experiment

contractions hecomes
ove{)disltention causes i
probably so becaus s : i
stretch stimulus tq ?\rhi?}i‘rteh:n‘::s:)l‘;uf{?um
can respond best and beyond \\;};ich ] )lr}(;h
contractions are fechler. This also s} -
that the muscle fibres are ¢ tracting. 1
response to the stimulus of ctr
bladder fills suprap:ll;il; i,
it aprpearance and this
with the appearance of ¢
detrusor. It is thug
graph that the detruso

less indicating that
refficiency.  This i

Miracting in
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after a certain amount of urine has ccfmllectgd
in the bladder and its expelling orceil 1.;
about 30 cms. of water. When §ucth
patient is asked to strain he' can raise hi
pressure to 70 cms. or so, indicating t ;
the abdominal muscles can help to raise the
intravesical pressure to more than tf{-lce
and in this way reinforce the expelling
power. These figures may well be fcox}?-
pared with the force of over IZQ cms. 0 btl e
normal bladder without the aid of abdo-

minal muscles.

Fig. 8 o
tonomous a
8 Jumbar vertebra and

dder. The
Cys:ogram of an
patient had fracture of first

a cauda equind lesion.

i or is actively tl}ough
while ntt};Zc?iig,u 5the 'mtgrnal sghxncttfel;
feeb%:l, (l:)(()e reciprocally relgxmg causml% he
wm(;d neck to open- This gansusua }y;e,e
o erd on cystography (Fig. 21.' e
Observedd is seen to be quite dis e tline,
the o2 er.some crenations 0On its 0(;1 pine
'thSir:ataix:g active contractions of the de
in

sor. The sphincter is seen to be open
because the region of the neck and the pos-
terior urethra is visualised. The visualisa-
tion of this region remains the same even
when the amount of intravesical fluid is
reduced to half. In the initial inactive
stage of the bladder, the neck is not visu-
alised while it is so now in a recovered
bladder. We have but to draw the conclu-
sion that the relaxation of the internal
sphincter here is reciprocal to the continu-
ous, almost rhythmic activity of the detru-
sor. It has been said that on cystoscopic
examination of such a bladder the neck is
funnel shaped due to paralysis of the
sphincter. It is apparent from what has
been said above that the funnel neck is not
due to paralysis, but due to active reci-
procal relaxation. The detrusor contrac-
tions being weak, it will be appreciated
that the reciprocal opening of the internal
sphincter will also be of a lower magni-
tude. In the cystomyographic studies no
urinary leakage occurred by the side of the
catheter in these cases. From this also it

can be presumed that the bladder neck did
not relax widely.

This answers the question as to why a
patient with autonomous bladder has to
strain such a lot to empty it out. This point
has been widely discussed and it has been
said that there is some soft tissue resistance
in the region of the triangular ligament. It
has also been suggested that it is due to a
long and tortuous urethra in the male and
so this difficulty did not arise in the
female. But I found that the female
patients had to strain as much as the male
patients. As to the existence of an extra-
neous mechanical resistence, no such need
be presumed. The resistence lies in the
internal sphincter itself because it does not
open widely enough. Any treatment which
aims at resecting a segment of the bladder
neck will thus make micturition easier for
the patient and will allow a more complete
evacuation of the bladder.

It may also be discussed profitably here
as to how the activity of such a bladder is
regulated. In these lesions the bladder is



There were 13 cases i i

nomous bladder had devéﬁapSIChT?;n at;:::l
the characters described above, Ofe {},
two cases had only a sensory iesion i iie'
distribution of the sacra] segmentsln g
there was weakness but ng complete’ e
lysis of the muscles supplied by thes o
ments. One of them wag 5 spinz:ebisﬁedg A
occulta who had an autonomous bladd .
for the last ten years, the other was  case
of injury of spine without fracture errc.::
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Fig. 9.
Cystomyograph of an autonomous bladder show-

ing the effect of atropine on the detrusor con-
tractions.

completely cut off from the spinal cord, and
therefore no reflex activity through the
spinal segments can take place. Evidently
the activity should reside either in the
inherent property of the muscle fibres or in
such nerve elements as are still present.
These nerve elements are the ganglia situ-
ated on the bladder and their post ganglio-
nic fibres. It has been opined that axon
reflexes take place via. these ganglia and
their terminal fibres. Nothing has so far
been offered to contradict this view. I have
already shown that in the inactive stage of
bladder, administration of carbachol causes
intense activity of the detrusor which can
be completely annulled by atropine. Now,
I wish to draw attention to the fact that in
an autonomous bladder the contraction of
the detrusor can be annulled by atropine
for a while. Fig. 9 demonstrates one such
experiment. Atropine was given intra-
venously when the bladder reached its
maximum activity. Within a minute there
is a drop in the manometric reading and
remains so for 6 minutes, thereafter the
effect passes off gradually. From this one
thing can be concluded positively, that the
nerve elements do take part in the detrusor
activity of the autonomous bladder. When
the nerve endings on which the atropine
acts are mediating in the activity it can
safely be presumed that the ganglia are
also contributing their share to it.

bladders showed features Simi

mil
of an autonomous bladder excle:{ :ﬁa:h?l'sxe
residual urine was much larger, aboyt 208
c.c. This reminds us of the ator;ic bladders

seen in tabes, but these ¢ i
much from them. ases differed so

2. Reflxr Bladder: 1Ip higher lesions of
the cord the bladder centres ip the sacral
segments and the nerves to and from tlfra
are intact and reflex activity can take pl co.
As these centres have been cut offpface.
inhibitory effect of the cortical centre r:)}:n
patient not only loses contro] ovesr h'e
micturition but also the subconscious j hl's
bition of the detrusor muscle, Clin‘mlll-
the patient is not able to feel the dist lcta‘ "
of the bladder unless the lesion be ien g
plete, and thus he gets no warnin nfc otr}:\ .
impending micturition. When the gblodd :
gets full to a certain extent, the reflex ataker
plgce and the bladder empties out T}Ts
urinary stream is of a strong force a;ld he
residual urine if at all is small. 6ne thF .
worthy of note in these patients j e
frequenc.y of micturition. It jg not t.hB the
bladdgr is filled to its capacity before 'it the
emptled, but very often the reflex (l)cgets
w1t.h only a small quantity of yripe in i
;t is here that the lack of cortical inh'l:'n' o
is felt most. If cortical inhibition wl on
sent such premature reflex will notals e
apd thus the bladder woulg fill to itsOCCur,
city. Further the small filling of th Cbzipa-
der ultimately leads to 2 y ol

which aggravates the
micturition.

small  capacity
freque“CY of

In this series 6 cases were with 3 h; h
lesion but none presented a typical refllg
bladder. One had a fracture at D4 tex
brae, but unfortunately he died a few f;;,;;
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Cystomyograph of a reflex bladder. This patient
had a frac.ure of first lumbar vertebra.

after admission in the stage of spinal shock.
Another case had fracture at the cervico-
dorsal region but he had a fracture of the
lumbar region as well, so that an auto-
nomous bladder developed. The other
three patients had some ill defined medical
disease causing a partial lesion of the cord
at the level of D5 to D8 segments. How-
ever there were two cases of fracture of
first lJumbar vertebra, who had developed a

typical reflex bladder.

Cystomyographic studies qf such a case
(Fig. 10), are more or less 11}(9 'those of. a
normal bladder. In the beginning while
the bladder is filling there are no contrac-
tions. later a strong contraction takes place,
the urine rises in the manometer to its full
height and overflows it. About that time
the urine leaks out per urethra by t}}e .51d.e
of the catheter in a good stream. This indi-

cates that the internal sphincter is widely
open.

3. The Mid-way Bladder : 1 have so
ran;ed it because of its behaviour being
different from an autonomous bladqer as
well as from a reflex bladder, yet it has
some of the characteristics of both. It was

3
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found in lesions about the regions of dorsal
10 to lumbar 1 segments of the spinal cord,
but this series is too small to localise the
exact number of segments whose involve-
ment will give rise to this type of bladder.
Boyce and coworkers in 1953 described a
similar  bladder on electromyographic
ctudies and called it hyper-active ineffec-
tual bladder. There is also another slightly
different type which has long been des-
cribed as uninhibited neurogenic bladder
resulting from lesions of the cerebral cortex
end occasionally from partial lesions of the
cord. At least some of these cazes will be
found to be of the mid-way type.

There were 6 such cases in this series,
two had fracture of D 12, one had fracture
of D 11 & 12, and one had fracture of the
first lumbar vertebra, the remaining two
had an unidentified partial lesion of the
cord at D 10 & 12 segments respectively.

Clinically such bladders behaved some
what like the autonomous ones except for
greater urgency of micturition. The patient
felt distension of the bladder or some
sensation in the urethra when the bladder
was full. The urine flowed out in good
stream without much straining by the
patients. They had then to strain or apply
pressure on the suprapubic region to
evacuate the bladder more completely. One
of them said that he could increase the
amount of urine passed at one time to
almost double by straining and by pressing
the abdomen. The urinary stream is more
forceful than that of the autonomous blad-
der though it is also interrupted in the
middle of the act twice or thrice. This type
of bladder can be easily recognised and
actually could have been differentiated
only by myographic studies (Fig. 11). On
an average after half an hour when only a
small amount of urine has accumulated in
the bladder, the detrusor is thrown into
activity. There are continuous waves of
contraction and relaxation till the end. The
individual contractions are of the magni-
tude of 80 cms. or occasionally even more,
that is, much stronger than those in the
autonomous bladder, yet not stron~ enough
to expel the urine out. At the height of



210 THE INDIAN JOURNAL OF SURGERY

» i

é A :“ R ““”1‘ :

';' | ; ' ol b ' '
£ i ! "2 "“ b \.’.
Sk Ak
1 i ‘ MR ik
L ‘ 1
SR

o % e
TIME N MINUTES,
Fig. 11.

Cystomyograph of a midway bladder. This
patient had fracture of dorsal 12 vertebra.
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contractions a few drops of urine leak out
by the side of the catheter indicating that
the sphincter is open wider than that in the
autonomous bladder but less than that seen
in reflex bladders. The waves of contrac-
tions although stronger are slower than
those in the autonomous bladder. They
occurred in the beginning at a frequency of
about one after five minutes or so, later as
the bladder flls up, the frequency was
about one or two per minute. A glance at
Fig. 7, 10, 11 will show the striking differ-
ence between the three main types of

bladders.

Cystographic examination reveals a blad-
der outline which is markedly crenated
indicating an actively contracting bladder
(Fig. 12). The bladder could_ be filled
easily with 150 c.c. of the fluid, if more was
added it got expelled out. The bladder
neck is well open, being appreciably wider
than seen in the autonomous bladder.

Fig. 12,
Cystogram of a midway bladder.
kad a lesion at the 11th dorsal segment.

This patient

THE ROLE OF SYMPATHETIC
NERVES.

The role of sympathetic nerves in the
physiology of the bladder may now be dis-
cussed. There has been no unanimity on
this subject and conflicting opinions have
been expressed during the last 60 vears.
There has been the view that stimuiation of
presicral nerves causes relaxation o! the
detrusor and contraction of the internal
sphincter (Langely 1890, Learmonth 1931).
On the other hand Denny-Brown and G.
Robertson (1933) found apparently normal
bladder function in individuals following
presacral neurectomy and in cases of cauda
equina lesions they could find no evidence
that the intact sympathetic nerves played
any part of clinical importance in bladder
activity. Quite a contrary view was ex-
pressed by many others, that sympathetic
stimulation causes vesical contraction fol-
lowed by relaxation (Stewart 1899, Wang
and Harrison 1939, Kuntz and Saccomanno
1944). The last study on the subject has
been reported by Ingersall and his collabo-
rators (1954). They made direct observa-
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flerent parts of the bladdgr
f hypogastric nerves 1in
he conclusion that there
is & promgt contraction .of all poxétllclms o;
the detrusor muscle Whl.Ch was ho (:we

immediately by relaxation in the same

regions.

tions of the (‘ii
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cats, and came to t

i i resent study is in

e e\(,)lfdf:ece \lzri‘e\\t/het}?at stiml{lation of
iarvr(x)u;thetic Anerves causes relaxation of thﬁ
;i)eltrrl)xsor. Cystomngraphy ' a?ter c:gs
stimulation was carried out In %ult- ' Of
two of autonomous pbladder and two f
id bladder. In one case of autonomou
bl: v;ay the effect was a momentary inhibi-
El:: oefrcontractions; in the other a female

. ears the contractions
patient aged 16 ¥ and it took another

5 6 minutes
btoppi'sdogofninutes before they reappeared
L(;‘l:g}? e13) This was a striking effect and

; incided with a marked increase mn 'th.e
;)tulcsoem:;?: (135 min.) - There wast:;) mer;
ia] rise of pressure 1D the CySt'(c)ime er. In
:l:e other two patients with mi v;;lay v;;
ders no change was obcerved in the cysto-
ic readings. However their cysmg‘rami
Zl]'xit:vled a definite increase 1 the Slzeft::r
iheir bladders taken four ;r‘;m(;l;eisctsa ter
adrenaline injection. Fig. b ntspthe the
cystogram of one of these patients,

taken after adrenaline injection is definitely
larger than the one taken before it.

This leaves little doubt that sympathetic
cstimulation does cause relaxzation of the
bladder wall and in reciprocity we may
expect the sphincter to contract. 1t may,
however, be said that the effect of adre-
naline is less than that of atropine, it is
variable in different individuals, and it is
perhaps not strong enough to make much
difference clinically, particularly if the
parasympathetic is intact. There is one
more useful point that emerges if this role
of sympathetic is accepted, i.e., the reten-
tion of urine in the initizl stages after

injury may be accentuated by sympathetic
preponderence.

A NOTE ON TREATMENT.

Although this paper is primarily meant
for discussing the function of the bladder,
vet it will perhaps not be complete without
a note on the treatment of such patients.
The aims of the treatment are clear by
now, and they are that the bladder should
have a reasonable capacity to hold urine,
it should leave the patient continent and
should prevent serious infections. Most of
the discussions centire round the treatment
in the initial stage and the emphasis is laid
on prevention of infection. Of course the
initial treatment is important but the
capacity of the recovered bladder cannot be
lost sight of.  Therefore, it will be briefly
outlined here under two headings, the ini-
tial treatment and the subsequent treat-
ment.

1. The Initial Treatment: No unanimity
has yet been reached about the best treat-
ment in the initial stage of retention. The
various methods recommended have been,
intermittent  catheterization, indwelling
catheter, indwelling catheter with tidal
drainage, mechanical expression of urine by
cuprapubic pressure, suprapubic cystos-
tomy, perineal or bulbar urethrostomy and
lastly suprapubic catheterization.

The relative merits and demerits of each
of these procedures will not be gone into,
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Fig. 14.
Cystogram after adrenaline injection. The left hand side picture is before injection.
Patient had fracture at D12,

I will only emphasize my preference for
the intermittent catheterization. This is said
fully realizing the fact that in the first
world war its results were so disastrous
that the slogan °the catheter kills’ was
raised by competent authorities. The cathe-
ter killed by carryinz the infection with it,
but it may be pointed out that in the second
world war also when suprapubic cystos-
tomy was the rule, all bladders were found
infected (Guttmann 1943). The mortality
was however less this time to which the
sulphonamides and the speed of evacuation
from the battle field materially contributed.
It has been said that the infection of kid-
neys is more disastrous than that of the
bladder and further that the kidneys get
the infection from the urethra via. the peri-
ureteral lymphatics and this will not occur

when suprapubic drainage is done. So
much emphasis has been laid on this point
that the chance of infection occurring via
the ureteric lumen is often ignored., lnfec;
tion via. the lumen of the ureter does occur
and I could not do better than to cite the
example of a case of mine. This happened
in a female patient who had fracture of the
first lumbar vertebra and whoste bladder
had become grossly infected. A cystogram
was done and it was found that the con-
trast medium had gone up the left ureter
(Fig. 15). The same evening she had a
rigor and a rise in temperature to 103" F.
The catheter alone could not have been
responsible for the reaction because it
was already being passed three times a
day. Moreover she was a female and the
feature of urethritis was also absent. This
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Tig. 15.
Cystogram showing reflux up the ureter.

is definitely a case where infection was
carried via. the lumen of the ureter.

intermittent catheterization 1s simple
an’ghfs available easily, besides it ll:lasd}ihe
added advantage that it keeps the h? hgr
capacity to more or less normal which is
just what an indwelling catheter or a §up;l:1-
pubic drainage can never achieve. It is also
the nearest approach to the normal empty-
ing of the bladder, and best for the recovery
of a paralysed one. I would advocate llts
right use rather than of the more <:omp1(.1
cated and less efficiently  performe
methods. However there neeq be no hur?tr
in emptying the bladder .and it can be }e 1
safely upto 48 hours 'tlll clean surgxhca
surroundings are available. The uret }l;a
should be irrigated before and after the
catheterization and a bladder wash.be caré
ried out each time. The sulphqnamxdes ax'll
antibiotics are given as a routine. It wxli
also be worth while to ad'm'u'_nster sma
doses of Carbachol in the initial stages to

hasten recovery.
erization advocated

i t
The suprapubic cathe T dable method,

by Riches is really a com

but I would reserve any suprapubic drain-
age for the grossly infected cases only. The
tidal drainage of Munro has won wide
appreciation, and rightly so but the diffi-
culty is that the procedure has to be under-
stood by everyone down to the juniormost
nurse.

2. The subsequent treatment: The sub-
sequent treatment has to be different in
cases who have failed to recover from those
who have recovered. In cases of failures
the choice will be for a permanent supra-
pubic cystostomy. Those who have reco-
vered and have an autonomous bladder the
problem is to reduce the amount of exer-
tion the patient has to put in. On theo-
retical grounds the most reasonable thing
to do will be resection of a small segment
of the bladder neck. A liberal excision is
likely to cause constant dribbling. [ may
also emphasize here that recognition of
midway bladder should be an essential fea-
ture before embarking on such an opera-
tion because resection in a bladder is likely
to have the same effect as liberal excision
in an autonomous bladder. The midway
bladder cases should rather be given anti-
cholinergic drugs to reduce the severity of
contraction and make them behave more
like an autonomous bladder.

In the reflex bladder the main difficulty
of the patient is that he does not get a
warning of the impending micturition and
as time passes by, he develops frequency of
micturition. The choice will be in wearing
of a urinal and a permanent suprapubic
cystostomy. The psychological satisfaction
of a closed bladder is indeed great and
will outweigh in favour of the former.

CONCLUSIONS AND SUMMARY

The behaviour of urinary bladder in
spinal paraplegia has been studied in 32
patients. Conus or cauda equina lesion was
present in 20 of them and a lesion at a
higher level in 12. The methods employed
to study these bladders were cystography
and cystomyography. Cystomyography is a
modification of cystometry which is already
in routine use.
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In the stage of complete retention of
urine there is intense relaxation of the
detrusor and closure of the bladder neck.
It has been shown in this study that in the
inactive stage the detrusor can be stimu-
lated to activity and the bladder neck can
be made to open by intramuscular injection
of carbachol. This was demonstrated in
four cases of cauda equina lesion.

In the phase of recovery 24 patients were
studied, 13 were found to have an autono-
mous bladder and 5 a reflex bladder. A new
type of bladder was found which has been
termed the ‘ Midway Bladder’. There were
three unusual cases of cauda equina lesion,
of which two developed a reflex bladder
and one a midway bladder.

The autonomous bladder showed con-
stant and almost rhythmic contractions
after about 150 c.c. of urine had accumu-
lated in the bladder. These contractions
could raise the intravesical tension by
about 15 to 40 cms. of water. Straining
raised this pressure to about 60 to 80 cms.
Reciprocal to the activity of the detrusor,
the internal sphincter gets relaxed. This
has been put forward as an explanation for
the visualization of the bladder neck and
posterior urethra in a cystogram of these
bladders. The relaxation of the sphincter
is not complete and therefore the internal
urethral meatus is not widely open. This
has been put forward as the main reason to
explain why a patient with an autonomous
bladder has to strain such a lot to empty
out his bladder. It has been shown that
atropine abolishes the rhythmic contrac-
tions of the detrusor indicating that the
remaining nerve elements regulate the acti-
vity of an autonomous bladder.

The midway bladder was found in lesions
between Dorsal 10 and first lumbar seg-
ments and in partial lesions of the cord. It
has characteristics common to both the
autonomous and the reflex bladder. This
bladder shows almost rhythmic contrac-
tions after about 50 c.c. of urine has accu-
mulated in the bladder. The contractions
are much stronger (80 cms.) than in the
autonomous bladder and the bladder neck

opens out more widely. There we .
of this type. re § cases

The parasympathetic are the nerves
which are responsible for the activity of the
detruzor and of the internal sphincter. The
role of the sympathetic nerves is not clear
It has been shown here that the sym a;
thetic stimulation by adrenaline o
causes appreciable relaxation
detrusor.

injection
of the

The treatment advocated in the initial
stages is intermittent catheterization. Small
doses of carbachol are also advocated on
the basis of this study. In the subsequent
treatment resection of a segment at the
bladder neck is theoretically a sound ope-
ration for autonomous bladder. This should
however not be performed in a midwa
bladder. y
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THORACOPLASTY

(A review of one hundred opcrations)

by R. NIGAM, Nagpur.

In this short paper I am presenting the
experience we have gained at the Medical
College Hospital, Nagpur in the treatment
of pulmonary tuberculosis by thoraco-
plasty. The Medical College Hospital at
Nagpur has a tuberculosis section in the
department of medicine and for surgical
treatment patients are referred to my unit.
1 am conhning my observations to one
hundred consecutive operations done on 40
patients in the last two years.

Of all collapse therapy procedures none
has so completely established itself as a
thoroughly satisfactory measure as has
thoracoplasty. The results of this proce-
dure are about five times as good as could
be expected from conservative treatment
alone. The selection of cases and the
technic of the operation are standardised
procedures today, and are being employed
with increasing measures of success. Ori-
ginally thoracoplasty was employed only in
cases of unilateral disease, where all other
measures had failed. It gradually became
apparent, however, that it was unnecessary
to defer thoracoplasty until an unsatisfac-
tory pneumothorax had demonstrated its
inefficiency, over a period of months or
years. The results are better, and the
mortality only half as severe, in cases
where no pneumothorax had been present,
as compared to those cases which had
pneumothorax treatment.  Thoracoplasty
today is adopted as the primary method of
ccllapse therapy, and at a much earlier
stage of the disease.

The technic of the thoracoplasty opera-
tion has undergone many modifications,
cince it was introduced before the begin-
ning of the century. The basic principles
underlying the operation however remain
unchanged, that is the provision of a per-
manent immobilisation to a part of the
lung. The out standing advance in the

operative procedure has been

the change
over from the old type of complete thoracgo-

plasty, as practised by the originators, to a

selective thoracoplasty, collapsi
) psing onl
part of the lung that needed resgt. y that

Alexander’s posterolateral thoracoplasty
done in two or three stages is the operation
of choice and has replaced most of the
o!der operations. The dread of an obvious
disfigurement, as a result of decostalisation
of the chest wall, and the multiple stages
requiring two or three operations
been responsible for the introduétion of
several modifications in the technic Some
of these procedures have shown better
cosmetic and functional results but the
require further follow up 1o est;ablish th o
real value. In some of these pro res
tbe development of untoward
tions, or the inability to produce
collapse of the lung, have been responsible
for their abandonment. Semb's apicolysis
producing a concentric collapse of the lfm
has been widely employed. Recent ohsex'g
vations however indicate, that apicol s'-
fioes not produce that degree of beneﬁty l:
it was originally described tq achiéva.
Many surgeons have abandoned its routinec:

employment (Fridmot Mull
Meincke?) . wler® and F. Hagn

have

cedures
complica-
adequate

Trans scapular thoracoplasty described
by Coello* aims at collapsing the scapula
with the chest wall in the first stage. This
is achieved by removal of the low‘er half
or two thirds of the scapula as the first ste
in the operation. Edwards’ has des.cribeg
a periosteoplastic thoracoplasty where the
intercostal bundles and periosteum of th
excised ribs are sutured to the vertebrae tz
hold the lung down in a collapsed position
.and he maintains the position by reﬁils as
in an extrapleural pneumothorax Wc()(.l
Walker and Schmidté have combi;med

of the advantages of an extra plSome

eural
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pneumothorax with thoracoplasfy. They
strip as many ribs as necessary n the first
stage, thus mobilising the lung completely

‘in one ctage. The space between the lung

and the denuded ribs, which are left in
position, is filled with leucite spheres and
the wound is closed. The spheres are l.eft
in position for 4 to 6 weeks after wblch
they are removed, and at the same time,
the divided ribs are taken out. In as much
as the new ribs will have regenerated by
the time the lung is kept in its collapsed
position, there are no paradoxical move-
ments of the chest wall. The costqverswn
thoracoplasty operation of Overho‘lt‘ is jbasgd
on a similar principle. The mpbnllsgtnon is
done in cne stage but the eXf:l.Sed ribs are
fixed back in an inverted position. In thi,
way the inverted ribs are made to hold the
lung in a collapsed position. A second
operation is not required here, as when
Jeucite balls are employed for the same
purpose. The employment  of leucite
spheres in association with extra pleural
pneumothorax is another collapse proce-
dure, without damage to the thoracic cage.
This operation produces good cosmetic
results, but the frequent occurrence of
secondary infection in the presence of. a
foreign body, and the inadequate quality
of the collapse produced have been res-
ponsible for there being only a few
followers of this technic.

of all these procedures is to pro-
etic results with an intact
thoracic cage, mobilisation of the lung in a
one stage operation, .and reduct}on of post-
operative complications, especially para(i
doxical movements of the chest wall and
atelectasis. Good result§ have been reporte

following these operations from some cen-
tres, but in general, the posterolatera! tho-
racoplasty done in one or two stages is t_he
standard procedure adopt.ed today. Wxt}}
adequate physiotherapy In tbe form o

regulated exercises 1n breathing and pos-
tural correction, begun before the opera-
tion and continued in the post operative
period, good functional and cosmetic results

are achieved.

The aim
duce better cosm

4

The operation employed in the cases
reviewed here has been the posterolateral
thoracoplasty, done in two or three stages.
Extrafascial apicolysis was employed in
some cases. The anaesthesia used was local
infiltration supplemented by intercostal
block. A brachial plexus block was used
in the first stage. For local infiltration
along the line of incision and under the
scapula 3% procaine with a few minims of
adrenaline hydrochloride was employed.
On an average 150 to 200 c.c. of procaine
was used for this purpose. For intercostal
block and for brachial plexus block a solu-
tion of 1% and 2% procaine respectively
were employed. All patients were sedated
with 3 grains of sodium amytal on the pre-
ceding night, and another 3 grains were
given on the following morning, in two
divided doses at an interval of one hour,
about an hour prior to the commencement
of the operation. The patients stood the
operative procedure quite satisfactorily. In
apprehensive patients and particularly in
the second and third stages 3 gram sodium
pentothal was administered by a slow drip
as an additional sedative. A blood trans-
fusion of 350 c.c. was given as a routine
during the operation in the first or subse-
quent stages.

The patients selected for operation were
unilateral cases or cases with minimal or
controlled lesion on the opposite side. All
cases for surgery had been hospitalised and
were on general treatment for sometime.
They were afebrile and the lesion was
under control.

The operative approach was through a
para scapular incision starting from the
level of the vertebra prominens parallel
to and to one side of the spinous processes
of the vertebrae, skirting below the sca-
pula, and extending anteriorly to the mid
axillary line. The scapular muscles were
divided along the line of the incision. The
scapula was retracted forwards and the
attachment of the serratus anterior was
divided from the ribs. Diathermy was used
as a routine tor haemostasis, for the section
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of muscles, and for cutting the periosteum.
For the first stage the whole of the first
rib, and wide segments of the 2nd and 3rd
ribs were excised. The transverse pro-
cesses of the thoracic vertebrae were
excised along with the ribs with the excep-
tion, of the first dorsal vertebra. Apicolysis
was done in some cases according to Semb’s
tgchnic. An interval of about 3 weeks was
given in between the stages, but this varied
with the general condition of the patient.

The complications met with during the
operation were an occasional damage to the
Pleura, and in a few cases, traction of the
lower most trunk of the brachial plexus
following an apicolysis. Damage to the
larger vessels, or, an accidental opening up

PREVIOUS TREATMENT

1. Previous A. P. Treatment
Previous P. P. Treatment

subcutaneous haematoma was observed i

some cases. This cleared up after re t“'
aspirations and dressings. The post !(:ea -
tive {outine consisted of sedation Pef':;
morphia and administration of peni “i;

gnd streptomycine for g period of 5ctlou71
loag;s. Thg use of streptomycine for a

ger period was reserved for tho.

who showed evidence of g flar o o
contralateral spread of disease © "i!;l was
however rarely seen, Ear]y. ambullzt‘i:;is

a and the shoulder

A review of the

. clinical ob:epvat; .
given below. rvations is

Studies of respiratory func-

tion by broncho spiro
2 X me
g{) a t;be;:;xloins c;av}l]ty was never carried out in some of thet l'cyasehave dbe;n
served, ection of the wound, with a results will b S _and the
, € reported in anoth
€r paper.
1. AGE & SEX
10-20 Years 21-°5 Years 25-30 Years 30-35 Ye
2 ! - ars 25-40
M. F. M. F. M. F. M. F M Ye:%rs Over 40
2 4 8 5 7 4 3 o N Y. F
3 0
Male 27
Female 15
2. STAGE OF DISEASE AT OPERATION
(Radiological & clinical}
) No.
1, Exudative with cavitation 0f5cases
2. Fibroplastic with cavitation %5
3. Tension cavity . 2
4. Extensive fibroplastic without radiological evidence of cavitation ;1
5. Thickened pluera with encysted fluid 2
6. Spontanevus pneumothorax with collapsed lung & with tension cavity 1
EXTENT COF LESION (Radiological)
1. Unilateral
2. Bilateral ¥
Minimal slight infiltration of other lung 5
3. Unilaterai —Up to 3rd rib :)
—Up to 6th rib 3;
—MW hole lung 7

42 (all cases)

2
R rs s . ki
3. Previous antibiotics, streptomycine, P.A S d(())
4. Phrenic avulsion o (all cages)
5. Thoracoscopy with pneumonolysis (unsuccessful collapse) 6 cases
cases

THORACOPLASTY
N

5. BNDICATION FOR OPERATION
L For cavity closure (A.P. & P.P. failed)
2. For sputum conversion
3. Thickened pleura with encysted fluid
4. Spontaneous pneumothorax with cavity and unexpanded lung

5. Tension cavity

6. TYPE & EXTENT OF OPERATION
Three rib thoracoplasty
Six rib thoracoplasty
Nine rib thoracoplasty
- With Monaldi suction drainage i.e. 3 stages
Resection—Lobectomy

—Pneumonectomy
Semb's apicolysis with thoracoplasty

7. COMPLICATIONS
(A) During operation
Opening of plueral cavity
Accidental opening of cavity
Paradoxical respiration
(B) Post operative
Pleural effusion
Segmental atelectesis of lower basal segment opposite side
Postoperative shock (severe)
Respiratory distress
Haematoma requiring aspiration
Healing by second intention (Secondary suture)
' Frank Sepsis in wound
Spont. pheumothorax
Deformity—obvious
—Marked
_—~No deformity
—Restricted movements of scapula
—Persistent pain operated side

8 M(\"TALITY .
. "Jeaths in 102 operations

CAUSE OF DEATH
Post operative shock
Paradoxical respiration (after the second stage)

f

Post cperative flare up

9. RESULTS (A) Follow up

Follow up Period No. of cases  Quiescent  Improved
° - 7

1 to'3 Months llg- - -

3 to 6 Months " . .

L Year " " Nil

14 Years 1 1 Nit

2 Years

(B) Cavity closure 31 cas

- (C) Sputum conversion—15 cases
One case became po

es out of 34 cases

U -

(=2 3

Stationary

2
Nil
2
Nil
Nil

219

(Localised lesion

right lobe)

(Extensive one side

disease)

Worse
Nil
Nil
Nil

Nil
Nil

Dead
3
Nil
Nil
Nil

had positive sputum of which 12 became negative after operation.
sitive again due to tubercular tracheo bronchitis.
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Fig. 1. ' ) Fig. 5. Fig. 6.

Figs. 1 & 2. Cavitary lesion right upper lobe g. 2. Figs. 5 & 6. Large tension cavity left upper lobe.

Fig 1 Fig. 8. f
Fig. 3. Fig. 4 Figs. 7 & 8. Tension cavity left upper lobe.

. ' ig. 4.
Figs. 3 & 4. Multiple cavities right upper lobe.
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Fig. 13.

Fig. 9. Fig. 10.

Figs. 9 & 10. Fibroplastic lesion right upper lobe. The results achieved in some of the cases

are illustrated by their skiagrams before
and after operation.
(A) Cavitary lesion : —Figs. 1 to 4.
(B) Tension cavity :—Figs. 5 to 8.
(C) Fibro plastic lesion : —Figs. 9 & 10.
(D) Pleural effusion following failed
A.P.:—Figs. 11 & 12.
' (E) Extensive fibrocaseous disease:—
Figs. 13 & 14.

CONCLUSION

One hundred operation: of thorazoplasty
are reviewed in this paper. Mcdiﬁcatiqns
of the standard thoracoplasty operation
have been introduced in recent years th.h
the object of achieving better cosmetic
results, and of completing the operation in
one stage. These procedures have no
particular advantages to commend them.
All operations described in this paper were
of the standard posterolateral thoracoplasty
variety done under local anaesthesia.

1 am grateful to the Dean. Medical Co]lege and
Hespital, Nagpur for p?rmissit::u. 1(“"‘ltvl‘lb.‘:l$.h tges:e
Fig. 12 cases and to Dr. V. G. Gharpure. Tutor in Sur

Fig. 11,

Figs. 11 & 12. Pleural effusion (right) following failed AP. treatment.

T

o e — e+

Fig. 14.

Figs. 13 & 14. Extensive right sided fibrocascous disease.

gery, who has been working on this problem in
my Unit. I am also grateful to Dr. B. K. Kapur,
Medical Officer in charge of the Tuberculosis Sec-
tion of the Medical College and Hospital, for help
in collection of the clinical material, and in the
follow up of the patients.
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SKIN GRAFTS IN THE TREATMENT OF EXiENSIVE DEFECTS
by B. PETROV, Moscow.

Skin grafts in cases of large defects is of
great importance in modern surgery. This
aperation is very widely used in the Soviet
Union. In cases of large defects of skin
and in cases of extensive granulating sur-
faces it becomes sometimes the only means
of saving the patient’s life.

As is well known the father of free skin-
grafting was the young French Surgeon,
Reverdin, who first grafted some pieces of
skin on an ulcerating surface in 1869.
Russian Surgeons S. Shakliarevsky, A. Iat-
senko, 8. Ianovich-Tchaynsky and others
contributed very much to this problem.
One chould have in view, that S. Ianovich-
Tchaynsky first in the World published and
introduced in practice just the same
method, which was described in the same
phrases 44 years later by Davis (1914) and
which has been called in the literature since
that time after the name of Davis (trans-
plantation of small pieces from all the
thickness Of Skin). It was just the same
with the Russian Surgeon P. Piasetsky,
who proposed in 1870 to graft small pieces
of =kin in the dimples, made in the granu-
lation.  However, this method was recog-
nised in the literature only some tens of
years later and got the name of Alglave
(1901) and Brown (1820) .

For covering large defects of skin, when
there is, for instance, bare surface on
thighs or shins, skull, belly or back of
chest, the most rational method is that of
grafting big strips of skin, pared with a
razor, as was first done by Thiersch (1886).
This methed was well-known long ago, but
the invention of the dermatome oper;ed a
new age in the evolution of free skin-
grafting. This instrument made possikle
covering of spacious surfaces (1,000 to 1,500

Sa. em.) what could b
formerly. e only a dream

The indication for free skin

-grafting i
large defect which cannet ep sha

ithelialise by

?tself.' In times of peace, free shin-grafiing
1s mainly needed for granulating surfaces
left after burns or big traumatic flaying.

As is well known, in case of extensive
burns, when 20, 30 or 40 of the skin sur-
face is affected, the patients lapse into a
very bad“state. We have learnt very well
to overcome first and second burn shocks
by means of large transfusions of serum or
blood plasma. In the last few years, in our
Institute and after this in the Soviet Union
for intravenous infusion the serum o big
hcrned cattle is being widely used. Before
the infusion the serum undergoes special
cultivation, after which it looses anaphylac-
tic properties and properties pertaining to
'the spec'ies. In the treatment of burns it
is used in quantities of 2.3 litres at a time,

the infusion being re
peated on the nex
the third day. et and

After the patient vas saved from shock
and. had passed safely through the second
toxic period, which lasts for 8-12 days. on
comes the last, so-called Septic period,
during which the extensive burned surface

becomes. free of scabs and is covered with
granulation,

This period comes usually in 3-4 weeks.
It goes on slowly, but it is very dangerous.
The main danger is not only in the fact that
the extensive granulating surface is an
excell_ent place for the development and
cglomsation of pathogenetic micro-orga-
nisms, which quickly manifest their activity
and intoxicate the patient, but is also a
nidus of rather abundant suppuration. The

Incessant suppuration from t

he extensive
surface cannot

but harm the organism as a
prnole It leads not only to dehydration,
ut also to a loss of protein. It may cause
pr%tem _eXh'?UStion‘ which we call * woun
E:t austion ", Jf the patient with such
€nsive granulating surfaces were let
alone to thg natural course of the illness,
tie would mevitably perish from exhaus-
On as a result of rising protein starvation
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and amiloidosis. Only covering the granu-
lating surface with freely tran;plaqted
strips of skin may change the situation.
But in this case it is necessary to perform
the operation as soon as possible after the
burned or wounded surface became free of
scabs.

Such early covering of extensive granu-
lating surfaces is of vital importance;
firstly, because it covers spacious spots
through which protein is incessantly lost,
and secondly because it closes the gates of

“intoxication, in so far as the surface

favourable to abundant vegetation of
micro-organisms is liquidated. Of greatest
importance is also the fact that the patient
comes back to life with no ugly scars and
ulcerous surfaces.

In order to succeed in grafting big strips
of skin it is necessary to prepare the

ground, on which transplantation is to be

performed. Though this preliminary pre-
paration is very important, much _more
important is preparation for operauon‘of
the patient himself. It is necessary to raise
his vital energies by means of high quality
nourishment. raise the quantity gf hagmo—
globin and to achieve an increase in weight.

that in the first hours and
days the extensive burns leads to a shg;p
increase of haemoglobin and of tbe num xf-
of erythrocytes, as well as to an mcnlease o
the haematocrite index. Thl.s regular re-
action of the abundant persplrmg'of plasma
from the vessels depends on the size of sur-
face and depth of burn.  We have already
said that such coagulation of .blood may be
overcome by abundant infusion of serum.
However, in a week, a reverse process
takes place. Haemoglobin falls down,
haematocrite index dgcxjeasee, the numbgr
of erythrocytes diminishes and ‘ protein
drops. Consequently anaemia, h_\dragm@
and hypoproteinaemia develop. Al_l this is
4 result of the loss of protein and intoxica-
tion. To successfully struggle for the
patient’s life it is necessary to seize the
beginning of the proces:. \"tart_ in time per-
sistent and  frequent transiusion of blood
and have recourse to albumen nourishment

of the patient.

It is known,

In Moscow the Sklifosovsky Institute of
Emergency Surgery widely uses donors’
conserved blood. Besides, more than 20
years ago into our usual practice was intro-
duced transfusion of cadaver blood which
is obtained from people who have died
suddenly. There were examples in our
clinic, when in the period preparatory to
skin-grafting we have transfused upto 20
litres of cadaver blood to some patients. In
order to increase sharply the haemoglobin
it is necessary to transfuse blood at least
1.2 times a week.

The second indispensable measure in
preparing for skin-grafting in cases of
extensive burns or traumatic defects of
skin, is increasing the protein nourishment.
The increased protein ration persues the
object not only of making up for the
natural loss of protein through the suppu-
rating surfaces but of helping to an increase

of epithelial integument regeneration as
well.

The success of transplantation depends
directly upon the preparedness of the
patient for an operation and upon an
increase of protein quantity in blood. The
daily protein ration should be raised up to
150-200 grams of protein. The food should
be tasty, diverse and rich in vitamins., It
should include not more than 4,000 calories.

As far as the preparation for skin-graft-
ing of the ground itself is concerned, there
i1s a just conviction established long ago,
that for successful skin-grafting granula-
tions should be bright red and small-
grained. It should not be inflated, hyaline
hypertrophic and pale and it should not
have traces of necrosis.

When the treatment of burned or wound-
ed surfaces was done by an open method,
the granulating surfaces crushed as a
result of the drying of wound matter. There
were many who thought that the scab is
indispensable, as though under it epithe-
Jium grows better. But this opinion is
wrong. Epithelialisation goes on better
only on small spots. The growth of crust
on extensive burned surfaces is not only
unnecessary. but even harmful. The accu-
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Fig. 1.
Figs. 1 & 2 show large granulatling areas covered with

mulated matter macerates the young epi-
thelium and does not let it move to the
middle of the surface. Therefore, in pre-
paring for early skin-grafting one should
avoid formation of crust. From this point
of view the method of tanning, the method
of open treatment under carcass, the
sprinkling of chalk and of starch etz. should
be harshly criticised.

Best of 2all, after the preliminary treatment
of the burned or wounded surface, is to
cover it with a bandage, oiled with neutral
grease with penicillin paste. The bandage
should be put on with a moderate pressure.
Later on, in case of burns of the third
degree, the main method of local treatment
of the wound is the speeding up of removal
of scabs. The necrotic tissues are dis-
sected, hypertonic bandages, local and
general baths are used. Cood effects are
received with quartz lamp raying.

Fig. 2.
skin strips.

In the treatment of extensjy

skin a very great impor
portan

attached to micro-flora. °«

the burn surface and the

e defects of
©  Wwas alwayg
It is known iy

skin defects are

. Search
discover the Ccomposition of these‘

organisms. It wag establishe

orks to

a{ld non-haemolytic, Vvirulent
1\utrl.illent, that always vegetate on the
pycceaneus i Cand o, cases bacillus
pyoeear appears and alm gy alwayg :
]ci}t!ar;gesnasint(t) its quglity ;mdn:]ie::::ictr\?_g(\)rir
e 5 rue, with the improvenm o
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curious about it, for even good skin is never
deprived of microbes. Since long, surgeons
strove to influence the bacterial flora, by
every means reducing its quantity. But
our investigations have shown that it is
impossible to annihilate pathogenetic flora.
On the other hand, it turned out that the
flora does not harm the acclimatization of
the graft, if after elaborate general prepa-
ration of the patient the level of haemo-
globin and protein in the blood has been
raised up to the normal. Provided that the
patient has been well prepared, the graft
acclimatizes itself notwithstanding the flora.
as if it were absent or had died under the

-graft. Most significant is not the compo-

sition of flora, but the surrounding, the
ground, the conditions, in which micro-
organisms grow. Having favourably
changed the surroundings, having elabo-
rately prepared the patient by means of
introduction of protein, blood, salts and
vitamins, we set off resistance energies of
the organism against the harmful activity
of microbes. Of greatest importance is the
general state of the patient’s organism. It
does not mean, that surgeons should neg-
lect antibiotics and not use them in the
preparatory period. But one should not
overestimate the significance of micro-
flora. It would be a profound error to
postpone skin-grafting until the micro-flora
has become less virulent or non-patho-
genetic, because this purpose is unattain-
able. As was already mentioned. it is
necessary to perform early skin-grafting. It
has been proved that the earliest possible
time for operation in case of extensive
burns and traumatic defects is the end of
the third week and the beginning of the
fourth week after the incident.

Skin strips of 200 sq. cm. are taken by
means of the dermatome. In some cases,
to cover all the defect, it is necessary to
take as many as 5-6 such strips. However,
one should have in view. that the more
extensive the granulating surface. the less
is the area available for taking the grafts.
The most convenient place for taking the
graft is the front and outer surfaces of the

5

thighs. Skin may be taken from the belly
wall, from the back parts of the thighs,
from the back, from the loins, from the calf
of both legs. The record number of strips
which we cut at a time, did not go beyond
8, what equals to 1,500 sq. em.

To cover large defects we have to pro-
ceed with the operation of transplantation
in stages. Sometimes it becomes necessary
to use one and the same donor part, that is,
to take skin from same place from which
skin had been already taken 2-3 weeks ago.

The use of the dermatome is advantage-
ous, as it makes possible the taking of
strips of any given thickness,

Nowadays it is rather firmly established,
that only autogenous grafts may lead to
success. It is impossible to rely upon homo
and still less on heterogenous grafts.
Numerous works of Soviet and foreign
authors unanimously confirm that success
after homogenous graft belongs to the
realm of “ myth in surgery ”. At the same
time we have repeatedly used fresh
cadaver grafts, taken under sterile condi-
tions soon after death. The blood-groups
were not observed in such cases. The trans-
plantation of corpse skin becomes indis-
pensable in case of too spacious defects of
skin, when the patient’s own skin is not
sufficient for the purpose. We alternated the
transplantation of the patient’s skin side by
side with the cadaver’s. The corpse skin
acclimatizes itself very well and in the
course 4-5 weeks it shows obvious signs of
life. Later on it melts away and luxuriant
granulations take its place. But it is
important to gain time. It is necessary first
of all to close the nidus of intoxication and
of lpss of protein. And for some time it is
achieved by transplantation of corpse skin.

Several years ago we started using the

dermatome with preliminary glueing on it
of a gauze napkin. It affords a new advan-
tage. The strip on the gauze does not con.
tract and does not rcll up. It may be easily

spread on the granulating surface. It is
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kept on the spot by means of the usual
bandaging.

Using the foregoing principles we per-
formed for the last 7 years, more than 100
operations of free skin-grafting for covering
large defects (from 200 upto 3,200 sq. cms.).

Notwithstanding the strict system ot
general and local preparation, failures,
‘though rare, have taken place; unfortu-
nately in some cases we could not discover
the reason for the necrosis of the graft,
From the whole group of patients we had
10%. of full failure, With the smaller group
the grafts acclimatized themselves only
partly. The most frequent reason for
failure is exhaustion of patient in cases,

where transplantation was performed too
long after an incident.

To secure success it is necessary from
the very day the patient arrives in the
clinic with an extensive burn or a large skin
defect, to see to preparing patient’s orga-
nism by means of an increased protein
nourishment and frequent transfusions of
blood. It is necessary as early as possible,
as soon as the general state of the patient
permits it and as the granulating surface
becomes free of scabs, to undertake free
transplantation of skin by means of the
dermatome.

In most cases the outcome is successful
and the result is striking by its effect.

Received for publication on 1-1-’55,

and more amenable cases,

CONSERVATIVE TREATMENT OF OBSTRUCTIVE LESIONS
OF THE UPPER URINARY TRACT

by JOHN K. ORMOND, Miraj.

By conservative treatment is meant that
form of treatment which in the existing
circumstances is best calculated to con-
serve renal function, comfort, life expec-

tancy and earning capacity. As will be

shown later there are more factors to be
considered than the pathological condition.

The upper urinary tract consists of 1fhe
renal pelvis and the ureter, and obstructn{e
lesions may be found any where along thlS
tract though most frequently in the region
where the ureter leaves the pelvis, and
with the exceptions of tumours and stones
and their sequelae, are usually of congeni-
tal origin.

No maiter what the cause or whgre it' is
located, obstruction results in dlsteQS}on
and dilatation above it and a predisposition
to infection. Four stages can .be recog-
nized: (1) pyelectasis, dilatation 1argely
confined to the pelvis with very little
damage to the parenchyn}a; .(2) hydro-
with further dilatation of the

hrosis, ' ; ;
;gfvis and calyces resulting in varying
degrees of atrophy of the parenchyma; (3)

secondarily infected hydronephrosis and
(4) pyonephrosis, with.cor_nple'ge destruc-
tion of the renal functlon}ng_ tissue .from
pressure and infection. This is more likely
to be associated with stone apd tgber-
culosis than with simple obstructive lesions,
and I believe it is important to make thx's
distinction between infected hydronephrosis

and pyonephrosis.

Obstruction, even uncomplicated with
infection, usually causes discomfort. Tbe
classical symptoms of hydronephrosis,
intermittent polyuria, are 11110t 'Ofttin se:ixy.

uent, especially in the ea
Much more freq Y e e
recurring discomfort in the_ flank or uppeczl'
abdominal quadrant, of various gr:f\des, ianl
frequently associated with gastromt(.estmaf
disturbances, and often treated as being o

gastrointestinal origin. Recurrent attacks
of pyuria and fever may be seen in the
lesser grades of pyelectasis especially in
children but also in adults. I might -cite
one case of this, seen recently. A lady who
gave a history of over forty attacks of
“ cystitis ” associated with fever, pyuria
and pain in the right flank, was found to
have a mild obstruction at the right

uretero-pelvic junction, probably due to an
aberrant vessel or band.

Obstruction may occur in the infundi-
bulum of a major calyx causing dilatation
of one calyx alone, but this is rare. Very
common is obstruction at or near the
uretero-pelvic junction, caused by stric-
ture, aberrant vessel, fibrous band (the
remains of an embryonic vessel), stone,
nephroptosis and tumour. Obstruction in
the mid-ureter is not common apart from
stone and tumour, but obstruction at the
lower end is not infrequent, due to con-
genital or acquired stricture, as well as to
stone and tumour.

Diagnosis should include the following:
(1) the position of the obstruction; (2) the
nature of the obstruction; (3) the degree
of the dilatation above; and (4) the pre-
sence or absence of infection; (5) condi-
tion of opposite kidney. And the require-
ments for an accurate diagnosis include a
careful history and physical examination ;
examination of the urine; the determina-
tion of the nitrogen content of the blood in
certain cases; a plain X-ray: intravenous
urogram ; and finally a cystoscopic exami-
nation with retrograde pyeloureterography.

The history is especially important in
children, where a story of recurrent attacks
of fever, pyuria, flank pain, vague abdomi-
nal discomfort, unexplained gastrointestinal
upsets, and even malnutrition in a wisely
fed infant, may give a lead and indicate.
further investigation of the urinary tract.
In the physical examination 1 would
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emphasize the importance of the presence
or absence of pain on percussion at the
costo-vertebral angles. The presence of
pain on gentle percussion on this region
throws the burden of proof on the man who
says it is not due to a renal condition.

In the examination of the urine, parti-
cularly important are the specific gravity,
the presence or absence of albuminuria and
of pus and blood cells. It is important to
examine a drop of the uncentrifuged urine,
for the report of cells found in the centri-
fuged sediment is deceptive: and in the
case of a girl or woman, a catheter speci-
men is essential.

Stones will usually show in the plain
X-ray, and in some instances an unusually
small or large kidney shadow may give a
lead. The intravenous urogram may give
the diagnosis. It may show the absence of
function of a kidney, or the presence and
degree of obstruction and dilatation.

The greatest amount of information and
the most accurate information is given by
cystoscopy and pyeloureterography. By
passing a wax-tipped catheter up the ureter
the presence of a non-opaque stone can be
demonstrated, and by distending the pelvis
and causing discomfort in the kidney, which
may or may not reproduce the pain com-
plained of, information of great importance
in border line cases may be obtained. Both
forms of urography are desirable but if
expense is important or there is a history
of allergy, it is best to omit the intra-
venous form.

Treatment varies according to various
factors : (1) Type and location of the obs-
truction ; (2) Degree of dilatation and
extent of destruction of function; (3)
Presence or absence of infection; (4) Con-
dition of the opposite kidney; (5) Nature
and intensity of symptoms; (6) Age of the
patient ; and (7) Financial condition of the
patient.

In case of complete or almost complete
destruction of the kidney, if the other
kidney is reasonably good, nephrectomy is

indicated no matter what or where the
obstruction. If stone is the cause and the
destruction has not gone too far, removal
of the stone is obviously the’ remed

Tumour of the kidney or ureter almozt.
invariably necessitates nephrectomy. Stric.
tures of the lower ureter are .usually
amenable to dilatation through the cystos-
cope, by means of bulb bougies. Lon

continued infection usually indicate.s ne hg
rectomy. Absence of function of 2 ;
diminution of function in the oppositegll;';
ney contraindicates nephrectomy usualll .
though not always for the removal fy‘
pyonephrosis may cause the function fotha
opposite kidney to improve, o e

But congenital obstruction at or near the
uretero-pelvic junction is the cause of b
far the greater number of cases of pyelecsi
'tasis' or hydronephrosis, and this condition
is 'hkely to go unrecognized for lon
periods. When it is discovered late afteg
rengl function has been greatly dama‘ged :
fentu:ely destroyed, nephrectomy is alm Ot
inevitable. But if the condition jg d(',s
covered before the damage is to "
plastic operation offers a me ¥ sevin:
the kidney ;1 with halting of
process ; relief of sym .
tion of health to theypaptzzrr::.s’ i:::;id r;:s:zs)rta )

(8]

this that I wish ) :
attention. to direct particular

Ol?stx_'uctions in the region of the uretero
pelvu; Junction are of two kinds freqUentl-
combined, and often complicatéd by t !
factors. The two kinds of obstructioy e
t(hl) stricture, and (2) aberrant vesselr‘] d

e two complicatin S \
rpobility of the kidne;g/ ;fa:tloc;svzllf; fundue
tion caused by change in position (())fn:‘:;

he enlargement of

Strictures of the upper ureter do not res-
pond well to dilatation, as do those at t};e
lower end. If the stricture is in the y
uretgr but does not involve the uretmr)'er
pelv13: Jl_mction, there are two wa “9 Ot-'
treating it ; simple incision with i “ ior
of a catheter F 12 or 14 fo‘r ook o
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more, around which it is allowed to heal;
or simple excision of the strictured area
and end to end suture about a catheter.
I personally favour excision, but there are
many who like the other method. If the
stricture involves the uretero-pelvic junc-
tion, excision and reimplantation may be
done, or use may be made of a simple plas-
tic operation devised by Schwyzer and
modified by Foley, which has been invar_i-
ably successful in my hands. It consists in
making a V incision in the pelvis down to
the obstruction; changing the V into a Y
by incising through the obstruction to
normal ureter; then bringing the point of
the V down to the lower end of the vertical
incision and suturing it and the wings so
formed. This enlarges the outlet and
eliminates the obstruction.

When a band or aberrant vessel is res-
ponsible for the obstruction it may enber
press on the ureter or the ureter may wind
about it. If the vessel supplies only a §mall
portion of the kidney it may be sgctloned
with impunity. This can be deterrr?med by
compressing the vessel and observing hm‘.v
much of the kidney changes colgur. ;f it
supplies a large portion of the kldngy,_xt is
best to section the ureter and repair it on

" the other side of the vessel. I had an

interesting experience with a vessel which
I sectioned. Necrosis of a small part of
the kidney resulted and a urinary fistula

appeared which closed in a couple of.

weeks. An important feature to remember
is that pressure from a band or vessel is
ofter) associated with a stricture also, and
it is good practice in every case to incise
the uretero-pelvic junction and allow it to
heal about a catheter.

Now a few points about the technique of
the operation. The splinting catheter should
be brought out through the lower calyx of
the kidney, through the wound and should
be sutured to the ureter with a fine, loosely
tied catgut suture through the ureteral
walls. This will absorb and free the ureter
in about ten days. It is also a good pl'an'to
cut a hole in the catheter wall where it lies
in the pelvis. In addition to this catheter,

a small self-retaining catheter should be
passed from the lower calyx, making a
nephrostomy. This is even more important
than the splinting catheter. Both may be
removed after two weeks.

The sutures used in the repair of the
ureter and pelvis should be the finest
available. I have always used 5 zero on an
atraumatic needle. Fixation of the kidney
should always be done if the kidney is
unduly mobile.

So much for the discussion of the patho-
logical condition and the methods of treat-
ment available. It is in order now to dis-
cuss briefly some of the other factors influ-
encing choice of method of treatment, The
condition of the opposite kidney is impor-
tant. In some cases in which nephrectomy
would ordinarily be done, if the condition
of the other kidney is bad, it may be
advisable to attempt a plastic operation.
Also the age of the patient is of interest, for
the younger the patient the more important
is conservation, and an attempt to save a
badly damaged kidney may be justified
when the same kidney in an older indi-
vidual would be removed without ques-
tion. The financial status of the patient
may be a factor. It has to be remembered
that an attempt at conservative treatment
may fail and that a second operation for
nephrectomy may be necessary. This means
another operation, loss of working hours,
and further expense for the patient, and if
he cannot afford to take the chance, primary
nephrectomy may be the treatment of
choice.

A few illustrative case-reports follow.

CASE I

A young woman entered the hospital with
anuria of several days duration, with bilateral
soft masses in the flanks, closed hydronephroses.
The renal function was severely damaged, but
showed some improvement after several days of
nephrostomy drainage, and plastic operations were
done on both uretero-pelvic junctions, which were
failures and had to be repeated. After the second
operations the nephrostomy wounds closed and
she was able to void without any trouble. These
operations were successful but her kidneys had
been irreparably damaged and she returned to the
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CASE II
Fig. 1. Before operation. Fig. 2. After operation.

CASE IV
Fig. 5. Before operation. Fig. 6. After operation.

case i CASE VIII

Fig. 3. Before operation. Fig. 4. After operation,

Fig. 7. Before operation. Fig. 8. After operation.
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CASE IX

Fig. 9. Before operation.

bospita! a few years later and died of renal
insufficiency.

CASE 1L

An eight year old boy had recurring attacks of
left Aank pain for four years, with occasional
vomiting but no urinary symptoms. Pyelograms
sicwed a fairly large hydicnephrosis on the left
side. At operation a congenital stricture was
found abcut an inch and a half below the uretero-
pelvic junciicn, and this was treated by intubated
ureterctcmy with splinting catheter and nephros-
tcmy drainage. There has bzen no recurrence of
the abdominal pain, his urine has remained clear,
and intravenous urography six months post opera-
tive, though showing persisting pelvic enlarge-
ment, showed fair function (Figs. 1 and 2).

CASE IIL

A ten year cld boy was admitted to the hospital
because of low grade fever, easy fatigue, and slow
weight gain, and with a history of recurring peri-
umbilical and left flank pain for three years. He
was a pcorly nourished boy and appeared chroni-
cally ill. Intravenous and 'tetrograde pyelograms
showed mild hydronephrosis on the left. A Foley
rlastic cperation was done. ..on the uretero-pelvic
juncticn. using a splinting catheter and nephros-
temy drainage. One month post operative he was

Fig. 10. After operation,

free from sym i
ptoms, his yrj

fr i ’ he  was ¢l
T}?ir: then on, his energy  and appetite iear. and
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(Figs. 3 and 4).

CASE 1V.

A nine year old boy had
fever accompanied by pyuria

perly and slower dey failure ‘o gain pro-

elo

brother.‘ Pyelograms shg:vn:c;n n:};a: his twin
neph}:osls on the lcf‘t. Plastic operatiro e hydro-
?3 t{ne uretero-pelvic junetion, yur?a was done
fer h:rb;nonths. and then cleared persisted
' gan gaining weigh and Permanently,
years later he was tall, stro oy BY:  Eight

school track team, ang h "8 boy, was i hig
urinary trouble (Figs. 5 :;idn%»;er had any furthe:

CASE V.
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boy. had failed to gain in upies Tl month olg
socr}:egulte. and had _recurrent spallg g(:}od fe?d,inﬂ
On ys gscopy the right ureter could L tvommng
_and the catheter could be o be loca-
tentimeters up the left, A co Posed only. g

was found involving the toenital n

arrowin
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the right ureter with consequent hydronephrg:sis.
This was excised and the ureter reimplanted into
the pelvis. Two weeks after, the left flank was
explored and a rudimentary kidney found ar}d
removed. Afiar a few wezks he began to gain
satistactorily. = Four months after operation the
henol-sulphonphthalein test showed only 12 per
cent out put in two hours. Two years later the
urine shcwed no pus and the phthalein output
had in increased to 25 per cent in two hours.

CASE VL

A two and a half year old girl had for a year
and a half attacks of fever, pyuria and pain on
urination Pyelogran: showed moderate hydrg-
nephrosis with obstruction at the uretero-pelylc
junction on the left, and slight s:m_xlar obstruct{on
on the right but without pyelectasis. At operation
an aberrant vessel was found _crossing the .left
uretero-pelvic junction. This stricture was excised
znd the ureter repaired on the other side of the
vessel, which was not sectioned. Pyuris persisted
for a while ond then cleared permanently. She
was followed for three years, had perfect health
and grew ond developed normally. Pyelograms
six months after operation showed little anatcmic
change in the pelvis or function.

CASE VIL

iddle aged woman complained of persistent
Dalitl rﬁ:dg:e u]g)per right quadrant of the abdomen.
Che was found to have a moderate hydroneph-
resis. At operation a long stricture of the upper
ureter was found, apparently congenital, and
about two inches long, too long to excise. It was
incised and repaired .w1th peritoneum about a
catheter. She had relief for a few months but
eturned a year later for nephrectomy.

CASE VIIL

A nine year old boy gave a two years history of
recurrent abdominal pain, nausea and vomiting,
with no urinary symptoms. Excretory urography
showed delay in the appearance of the medium
and marked dilatation of the calyces on the left,
and some pyelectasis on the; right. Stricture of
the left uretero-pelvic junction was treated by a
Foley plastic operation. The abdominal pain dis-
appeared but urinary infection persisted for four
months. Five years after operation there is per-
sistent hydronephrosis on the left but no increase
over the previous state. There may be a htt]e
advance in the pyelectasis on the other side (Figs.

7 and 8).

CASE IX.
A seven and a half year old boy had for two

i nausea and vomit-
vears recurring bouts of fever,

6

ing, left upper quadrant pain, progressive ner-
vousness and enuresis. Clear urine came from the
right ureter and there was pyuria on the left.
Fyelogram showed bilateral ureteropelvic obstruc-
tion with mild pyelectasis on the right and fairly
advanced hydronephrosis on the left. A Foley
Flastic operation was done on the left side,” Five
months after the operation his urine was clear, he
had had no attacks of pain, nausea, etc., and had
gained twenty pounds in weight. Excretory pyelo-
gram, however showed no shadow on the left.
There is probably no restoration of function, but
the operation was certainly successful. The other
side should be carefully jfollowed (Figs. 9 and 10).

This series of cases illustrates the possi-
bilities of conservative treatment of hydro-
nephrosis. They also illustrate the facts
that very little anatomic change can be
expected after relief of obstruction and
that improvement in function is limited.
An operation is satisfactory if it preserves
function, relieves symptoms and restores
general health.

Not all these operations are successful, .
but the rate of success in cases of upper
ureteral obstruction is high. I have not
considered here obstructions at the lower
end of the ureter. They present a different
problem. Most strictures of the lower
ureter can be treated by dilatation, but
those conditions associated with reflux from
the bladder are difficult to treat with any
prospect of permanent improvement., Con-
genital megalo-ureter is an example.

SuMMARY

Hydronephrosis due to upper ureteral
obstruction, if diagnosed early, before com-
plete destruction of function, can often be
treated conservatively. A plastic operation
is described.

Obstruction in the lower ureter usually
yields to dilatation ; but conditions involv-
ing ureteral reflux are difficult to treat
successfully.

Received for publication on 18-2-’55,



RECONSTRUCTIVE SURGERY OF THE OESOPHAGUS
by B. A. PETROV, Moscow.

In case of a scar impassability of t'he
oesophagus as a result of its burn with
caustic alkali or an acid, the patient is
doomed to taking food exclusively by
means of gastrostomy. That is why the
problem of restoration of taking food per
mouth is of a very grave importance.

Treatment by dilatation is far from being
successful for all the cases. There is a
large group of patients, for whom the only
way out is creation of an artificial
oesophaguis.

In the Soviet Union such an alternative
is creation of an antethoracic oesophagus
of small intestine. As is known, the first
complete operation of this kind in the
World was done in 1907 by our compatriot,
the famous P. A. Herzen. He used the
proposal of his teacher — Roux (Losanne).
who had begun such an operation on a boy
in 1906, but succeeded in accomplishing it
only 5 years later.

The outstanding success of P. A. Herzen
for many years was unique. Great surgeons
of Europe oftentimes failed. Later on
Russian Surgeons took a very active part
in working out methods of the operation,

From 1928 the Sklifosovsky Institute
started making artificial gullets. In the
course of time the Institute became a con-
centration place for patients needing arti-
ficial gullets. For operations of this kind
in the Institute are gathered the patients
from all the regions of the country. And
upto 1948, that is, in a period of 20 years,
Professor S. S. Udin performed 313 such
operations. During the last 5 years we
have done 321 more operations. It should
be mentioned that we have succeeded in
considerably improving the technique of
the operation.

Thus the experience of our clinic sur-
passes all the published statistics,

At present we recognise three types of
-aperations,

1. In most cases an ante-thoracic sub-
cutaneous oesophagus’ of small intestine is
made.

2. Since 1949 small intestine is led
through the thoracic cavity, and here we
have intrapleural artificial oesophagus.

3. Finally since 1952 there appeared a
third method conducting small intestine in
the anterior mediastinum, behind the
sternum. Here we have a retrosternal
oesophagus.

Let me now estimate the advantages and
disadvantages, indications and contra-indi-
cations of each type of operation and men-
tion some of the results.

As I have already said, the first type is
antethoracic subcutaneous artificial oeso-
phagus. In such an operation preference

should be given to the oesophagus of small
intestine.

We never use the dermal tube. We have
only once transplanted under the skin a
section of large intestine and have never
used the stomach for the purpose.

When mobilising small intestine, there
arises a peril of necrosis of the loop taken
out. Therefore the operation needs experi-
ence and careful and skillful ligation of
main vessels. As it was proposed by Roux
and Herzen, for an artificial oesophagus the
initial loops of jejunum’ are taken. After
trying 2—3 direct mesenteric vessels, the
intestine is cut across at a distance of
12—15 em. from the plica duodeno-jeju-
nah§ an_d transposed upwards. The afferent
section is sutured into the side of the loop
taken out. At this stage the intestine is
not connected with the stomach, this
anastomosis is performed several weeks
after creation of the artificial gullet.

The aim of the surgeon is always directed
towards leading out the intestine ag high as
possible in order to connect it with the
neck part of the oesophagus. But just here
lies a danger of necrosis. To get a long
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loop it is necessary to ligate a large number
of mesenteric vessels and this aggravates
the danger of necrosis. In previous years
we, like other clinics, led out intestine not
high up, beneath the collar bone, but up to
the level of the 2nd or 3rd rib. Above,
between the intestine and oesophagus we
made a dermal tube, so called dermal
lengthening. This operation is painstaking,
capricious and unpleasant both for patient
and for surgeon. It leads sometimes to
formation of fistulas, scar contractions, etc.

That is why, to avoid the dermal leng-
thening, we proposed in 1949 to perform at
the first stage of the operation additional
mobilization of the root of the small intes-
tine mesentery.

It is performed in this way: when 2—3
mesenteric vessels are tied and it becomes
evident that the intestine cannot be con-
ducted over the collar-bone, the cupola of
blind gut (caecum) is lifted a little up and
the parietal peritoneum is cut under it. The
cut is made well to the left, under the root
of the small intestine mesentery., This
method makes possible the sharp shifting
upwards of the whole mass of small intes-
tines and the loop taken out can be lifted
much higher.

The operation was first performed by us
in April, 1949. The data concerning the
operation were published in 1950. Half an
year later, C. Dubost and R. Bernier made
a report of such an operation but did not
refer to our article.

This operation has been performed by us
120 times during the last 5 years. There
were no complications. At each operation
we observed that the intestine was led out
higher by 10—20 cm.

The above mentioned method enabled us
in many cases to do without dermal leng-
thening and in most cases to perform the
ideal operation, where the 9esophagus
from neck to stomach Wwas entirely made
of small intestine and at one sitting.

For the last few years we have int.ro-
duced one more innovation. If, notwith-

standing additional mobilization of the
mesentery, the intestine cannot be lifted up
high enough, it is left under the collar-
bone. In 4—6 weeks, having no recourse
to dermal lengthening one cuts open the
dermal canal from top to bottom and frees
the intestinal loop from it. This is some-
times sufficient to lift the intestine higher
up. If it is followed by laparotomy and the
intestinal loops are freed trom adhesions in
the abdomen, the surgeon will be surprised
to see how high the intestine can be taken
up though at the first stage he had

exhausted all possibilities for achieving the
same purpose.

We call such operations “reconstructive”
and have performed them 82 times on 70
patients during the last 5 years. They are
surely more difficult than the initial mobili-
zation of the intestine. They need great
pamms.  But these pains are wholly made
up for. Thanks to this we have almos:
completely got rid of dermal lengthening
and make the oesophagus wholly of
intestine.

Besides, the reconstructive operation is
quite indispensable in those cases referred
from other medical institutions which have
been failures due to necrosis of the intes-
tine taken out and have had many plastic
operations, During the last 5 years we
have received and operated on 58 such
patients. Some of them have wundergone
20—30 and more previous operations.

During the last 5 years (1949—1953)
antethoracic artificial gullets were made by
us under spinal anaesthesia in 252 patients
of whom 11, i.e. 4.3 per cent died.

During the same years antethoracic
gullets were made in 27 patients who had
previously undergone an operation for
removal of cancer. We deem it more
expedient to remove an invaded Oeso-
phagus first of all, take out its end to the
neck and then to make a new gullet of
small intestine. In this group 5 died.

In this short report it is not pessible ta
touch on many details of technique. For
instance, there are cases, where the patients
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are received with a burn of high degree
and with a scarring of the pharynx. They
have tracheotomy tubes and in order to
make an artificial oesophagus it is neces-
sary not only to lead out the intestine very
high, upto “the lobe of the ear”, but to
make a pharynx stoma at the angle of the
lower jaw; of small danger, though rather
painstaking, this operation should be some-
times repeated so as to get a good orifice
into the gullet because it tends to contract.
However, the neck part of the Oesophagus
is left in most cases unharmed, and then
the intestine is connected with the Oeso-
phagus end to side or side to side.

In the second type of operation the intra-
pleural artificial oesophagus is also made of
small intestine. The antethoracic Oeso-
phagus answered its purpose well and
many hundreds live like healthy people.

According to a communication from Dr.
Hase of Switzerland, the first patient
operated on by Roux in 1906, a boy of 11
years old, lived 53 years to become a father
and a grandfather and died in 1948 of
bronchopneumonia.  All his life he took
food by means of an artificial antethoracic

oesophagus and such examples are
numerous.

The antethoracic oesophagus, however
has its own drawbacks. It is not only
estheties that are concerned especially in
young men and maidens. The intestine
lying for long periods under the skin swells
up and shows a decrease in peristalsis, so
that one had sometimes to push a lump of
food through with the hand.

The antethoracic oesophagus is especially
disadvantageous in cases of stricture of the
lower part of the oesophagus, where the
upper part retains accumulated food above
the stricture and this causes trouble. As a
result of the great developments in thoracic
surgery, it is now possible in the treatment
of such patients to conduct the intestine
into the pleural cavity and anastomose it to
the oesophagus above the site of the scar
confraction.

During the last 5 years we have per-
formed 27 such operations with a mortality,

however, of 30%. The danger in this pro-
cedure is that in case necrosis of the intes-
tine takes place within the thorax, there
is a grave danger to life. When the
loop lies under the skin, it can
be removed, but it is not so from the
thorax. The place where the intestine is
most likely to be subjected to pressure is
the orifice in the diaphragm.

Under intratracheal necrosis, we perform
a midline laparotomy and mobilize a
jejunal loop of sufficient length in the
usual manner. Then we cut the diaphragm
in sagital direction dissect the right crus of
the diaphragm and open the right pleural
cavity from below and place the intestinal
loop inside. The abdomen is closed and the
patient is turned over on his left side. We
make a right-side thoracotomy because
through the right pleural cavity it is much
easier to approach the oesophagus over its
middle. The anastamosis is made here, a
thick metallic olive having been previously
led into the oesophagus.

This new intrathoracic gullet functions
well because the intestine is left in a
cavity. Peristalsis occurs normally, and
the anastamosis being made immediately
above the stricture, stagnation of food is
avoided.

For such an operation, only patients who
have a stricture which is not above the 4th
Thoracic vertebra should be chosen. Among
a large group of patients, not more than
109 are received with such a low stric-
ture. Most patients have contracture along
the whole length of the oesophagus from
the neck down to the cardia. For them
another method should be chosen by coni
ducting the intestine behind the sternum
through the anterior mediastinum,

In 1946 our compatriot (Dr. N. L
Egeryuev, City of Omsk) proposed this new
o.rlglnal way of conducting the small intes-
tine from the abdominal cavity to the neck,
substernally through the anterior medi-
astinum. For this purpose the canal is
opened by blunt dissection behind the
sternum in front of the heart and main
vessels and between the two pleural cavi-
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ties. In Canada such an operation was
performed much later by Robertson.

Soviet surgeon Eremiev has begn work-
ing out his method for a long time ang
published his data in 1951. We starte
using it in the Clinic in 1952 and now we
have an experience of 25 such operations.
Out of the whole group, we have lost 3
patients. The operation was performed
under intratracheal narcosis. The small
intestine is taken out as usual by means of
a laparotomy and the diaphragm. is cross-
cut immediately under the xyphoid. Care-
fully moving on from beneath, between the
pleural folds, one keeps close to the bone
behind the sternum. From above the
passage is made between the origins of the
two sternomastoids and thus the way to the
neck is opened. The danger of this opera-
tion lies in a possible wounding of the
pleurae. Only in one-third of the cases
did we succeed in avoiding injury to the
pleura; in the other cases the pleura was
wounded and in 7 patients on both sides.
Under intratracheal narcosis this complica-
tion i3 a small danger. We have lost no
patients from pneumothorax.  Another
danger is necrosis of the intestine taken out
into the retrosternal canal. The fatal cases
we had were those where we did not
remove the necrotic intestine in time and
that led to mediastinitis. To avoid such
danger it is necessary to be sure of a good
blood supply to the loop of intestine that is
taken out. Also while opening up the canal
in the anterior mediastinum, it may con-
strict the intestine. Of the series of 25
patients 3 were children of 5 years. The
operation on these children proceeded very
well because the canal was laid down
the breast-bone in friable cellular tissue
without any difficulty and the intestine was
easily conducted on to the neck.

The advantage of the method consists in
the fact that it can be used. for a great
majority of patients with s.tr1c§ures gf the
oesophagus. The intestine is hlddgr} in the
depths where it finds better qondltlons for
functioning than under the skin.

Numerous examinations of cardiac func-
tion by means of electro-cardiography have
shown that the close vicinity of the intes-
tine has no influence on the activity of the
heart. Patients can take any kind of food
by mouth like ordinary people.

Apart from these 3 main methods of
using small intestine for an artificial oeso-
phagus, I would like to refer to an original
way of intensification of the mesenteric
blood circulation. In the Soviet Union, a
group of Engineers has constructed a spe-
cial apparatus* by means of which a circu-
lar vascular suture is mechanically applied.
It sutures vessels of the smallest gauge
down to 1-—2 mm. in diameter.

In our Clinie, Dr. Androsov has success-
fully used the apparatus on 11 patients and
sutured one of the mesenteric branches of
the small intestine to the art-mammaria
i‘nterna. In 6 other cases, he has succeeded
in making an anastamosis between the
mesenteric artery and the art-gastroepi-
ploica sinistra. In almost all the cases, the
results were good.

Such is a general summary of the work
of the Surgeons of the Sklifosovsky Insti-
tute during the last 5 years in the creation
of an artificial oesophagus.

It is interesting to compare them with the
data in the literature. In 1931 Dr. B. V.
Vexner found in the literature 205 attempts
to make an artificial oesophagus. 74 of
them were made in the Soviet Union and
131 abroad. The operation was accom-

plished only in 55% of the cases, the mor-
tality being 18.2%.

In 1945 Dr. Clerk gathered new data. It
turned out that an artificial oesophagus was
successfully made in 50% of the patients.
The general mortality rose to 30%, possibly
because of the fact that some of these cases
were for restoration of the oesophagus after

* The Editor has been in correspondence with
Prof. Petrov with regard to this apparatus.
Dr. Petrov informs me that it is still in an
experimental stage. He has sent me a booklet

describing the apparatus. It is written in
Russia,
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removal of cancer. 2 years ago, we collected
data from a questionnaire sent to the Sur-
geons of the Soviet Union. There were
altogether 172 cases where an artificial
oesophagus was made, with a mortality of
11%.

In July, 1954 Dr. Mekie (Malaya)
reported 10 operations for making an intra-
pleural oesophagus. The results were good
in 5 patients. The other cases failed and
2 died.

We in this Sklifosovsky Institute have
succeeded in considerably reducing the
mortality (to 4.3%). In addition, all the

patients were dischar.

gullet ged with a functioning

On the basis of our experience we have
come to the conclusion that the main
method of making an artificial gullet at the
present moment is by the use of small
intestine. The taking out of the intestine
has considerably been facilitateg by mobili-
sation of the root of the mesentery and by
reconstructive operations, The most pro-
gressive is the method of making intra-
thoracic and retrosternal gullets,
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PATHOGENESIS AND MEDICAL TREATMENT OF
OBLITERATING ENDARTERITIS *

by Prof. N. N. ELANSKY, Moscow.

Five years ago (in 1949) for treatment of
obliterating endarteritis we proposed for
the first time a blockade of the vaso-recep-
tive apparatus by means of intraarterial
injections of novocaine on the invaded
extremities.

For a basis of this method of treatment
we took the supposition that obliterating
endarteritis is one of the manifestations of
disorder of vaso-motive functions, and this
disorder is connected with disorder of the
functions of the central and peripheral
nervous systems.

This supposition is confirmed by the
clinical picture of obliterating endarteritis,
by its progressive evolution, and by special
investigations of the functions of the
sympathetic system of the patients suffering
from obliterating endarteritis,

Thus, one of the early symptoms of the
illness — “claudicatio intermittens” is
nothing but a manifestation of vessel spasm,
connected with muscular exertion.  Cool-
ness of extremities, cyanosis or, on the
contrary, crude pallor of the extremities
and the appearance of a white speck, which
does not disappear for a long time after the
toes or foot were pressed, also bear witness
to the existence of spasm of vessels.

Capillaroscopy and oscillography in cases
of endarteritis confirm the existence of
blood-circulation disorders, more or less
clearly expressed.

Clinical observations show that endar-
teritis of extremities goes often toge?her
with stenocardia and infaret of myocgrdlum,
with spasms of intestinal vessels, }vhlch are
often regarded as angina abdominales or
colitis spastica, and with spasms of cerebral
vessels.

All this gives reason to regard endar-
teritis not only as a local, but as a general
illness, connected with disorders of vas-
cular reactions in the whole organism with

dominent manifestation of vascular dis-
orders in separate organs — in extremities,
intestines, heart, brain, etc.

Analysis of the clinical evolution and of
the anamnestic data of patients suffering
with obliterating endarteritis shows, that
this illness develops gradually under the
influence of various unfavourable external
factors, affecting the organism. Mostly the
patients link it to having got frozen or cold
for a long period of time. The influence of
low temperatures on the organism was
recorded in 34 percent of the small number
of the patients who suffered with endar-
teritis; nervous experience and psychical
trauma — in 19.5% , smoking — 989, con-
tusion, wounding and infection — in 30%
of the patients,

The Clinical course of the illness in the
beginning manifests itself only during quick
walking by pain in the calves, shins or
toes, this is the so-called symptom “ claudi-
catio intermittens’. Then the pain follows
every movement and at last the pain
remains in repose. Along with it dis-
appearance of pulse in the extremities,
coolness of the extremities, dryness of the
skin, change in the growth of the nails,
darkening of the skin or painful chaps on
the toes are observed. Here spasmodic
phenomena are clearly accompanied by dis-
orders of tissue trophics, which in its turn
lead to necrotic changes.

As it is seen in the case of obliterative
endarteritis, functional disorders, connected
with disorders of vascular reaction on
extremely strong unfavourable external
irritations, develop gradually into anatomic
changes.

To the external factors unfavourably
affecting the organism and causing changes
of vascular reactions, we refer various
nervous shocks and psychical experiences,
influence of low temperatures, which give
rise to prolonged spasm of peripheral
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vessels, lasting and regular influence of
nicotine, which maintains constant rise of
vascular tonicity in the organism and forms
the background for other irritating factors
causing vascular spasms.

The lasting influence of the above-men-
tioned unfavourable external factors leads
to exhaustion of the cells of the cerebral
cortex and to disturbance of its regulating
accommodations, in consequence of which
even normal irritations provoke perverse
vascular reaction after the pattern of patho-
logical conditioned reflexes.

Just as there is a variety of irritants,
affecting the organism and causing vaso-
motor disorders, and quite a few points of
their application, so there are various
clinical manifestations of vascular disorders
— on the extremities, in the tracts of the
heart, brain, stomach or intestines. On the
other hand, there are also recorded combi-
nations of various forms of wvascular dis-
orders — endarteritis and stenocardia,
endarteritis and ulcerous illness, etc.

In investigating the problem of the
pathogenesis of the manifold vascular affec-
tions of the extremities it would be wrong
to take into consideration only neuro-reflex
processes, which undoubtedly play the
leading part. It is necessary as well to
take into consideration humoral and meta-
bolistic functions of the organism, also con-
nected with functions of the nervous
system.

Thus, for the explanation of the juvenile
or purely angio-spastic forms of obliterating
endarteritis, the spasmogenetic factors are
dominant. But as to the explanation of
vaso-motor disorders in old age one should
also take into consideration athero-sclerotic
changes in the vessels, which are connected
with disorders of metabolic functions of
the organism. Therefore, in clinical prac-
tice it is necessary to distinguish sclerotic
forms of obliterating endarteritis.

Besides, the evolution of vaso-motor dis-
orders in juvenile and senile ages is influ-
enced by the changes of an humoral order.

Accompany?ng endarteritis, in some cases
and sometimes coming forward into the
foregrognd,' a high susceptibility to throm-
bogenesis in vessels g d mainly in the

disorder, known
thrombangeitis  or migrating  thromh

phlebitis. Our observations sh ow ﬂ‘:m 0~
this form spasmodic processes’ i attﬁn
vessels can also take place, but the 3 lle
recede before the thrombotic Onesy Iiuihg

latter form we usuall i
prothrombin in the blg,o;i.nd ° Increase of

Thus, the analysis of vaso i
\ -motor d
which were observed in the clir:iscorclif;

which are included in the term « obliterat-

ing endarteritis ”, shows multiformj

: orm
these disorders and diversity inltszh (')f
pathogenesis. o

Therefore, it is impossible to speak of a
uniform method of treatment of obliteratin
endarteritis based on pathology. 1t is ing
dispensable to individualize methods o;
treatment in accordance with the peculiari
ties of the pathogenesis of the illness, a é
to use complex methods of treatment’ ?

Apart from the form of endarteritis
(spasmodic, thrombangiitic or sclerotic) in
solving the problem of its treatment on
should take into consideration the stages ?
the process as well. We distinguish th ¥
stages : the first stage — Presence of § e,
tional disorders only, the second g
sence 'of ulcers and trophije disor(’ie? preé
the third, — presence of tissue necsroas?s

The first two stages ma
. . y be i
third is mostly irreversible, reVer'szble, the

the sclerotic forms of en darterit lztavgvzs. In
speak only of symptomatic treatmr:r?{

are unknown to us, Tt ;
either, to cherish hopes lfm mf)itx I possible,
endarter1ti§ in the stage of necr Y curing
full' embol.lsm of main vessels, o °Sls‘ with
angiospastic  and thromhgne;i Ven in the
-endarteritis, 8litic  forms of

OBLITERATING

Coming to the problem of treatment of
obliterating endarteritis we should first of
all take into consideration functional dis-
orders in the organism and try to remove
them.

Having taken for a basis the neuro-reflex
theory of pathogenesis, summarized above,
we have worked out a complex method of
treatment of obliterating endarteritis of the
angiospastic type. The essence of it is as
follows.

First of all we remove all the external
and internal irritations, coming to extero-
and intero-receptors and causing spasms of
vessels. This is achieved by strict observ-
ance of bed regimen in stationary condi-

,tions. The patient is forbidden to walk, as

even the slightest muscular exertion may
cause spasms of vessels in the stage of
exacerbation.  Forbidden also is smoking,
which raises vascular tonicity and furthers
spasms of vessels. To the patient should
be secured peace of mind. All the un-
favourable factors, which lead to emotion
and psychical experiences, should be
removed. Besides, we try to affect directly
the vaso-receptive and effectoral apparatus,
using for this purpose intraarterial novo-
caine blockade on the invaded extremities.

This is effected by an injection in arteria
femoralis of 10 millilitres of 1¢¢ solution of
novocaine. After this the artery is pressed
tightly for 5—10 minutes in order to have
lasting influence on the vaso-receptive

apparatus.

After the injection of novocaine there
appears reddening of the integument, rise
of dermal temperature by 2—4 degrees and
disappearance of pain. The pain calms down
for some hours after the intraarterial
blockade and with each new injection of
novocaine the pain becomes all the
calmer.

In the beginning we make intraarterial
injections daily, and then as .th.e pgin abates
the intervals between injections are
increased.

One course of treatment requires 15—25
intraarterial injections. The injections of

7
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novocaine do not result in habit formation
or toxic reaction.

Our task consists in removal of the pain
for a more or less protracted term and in
demolition of the pathological conditioned-
;‘eﬂex ties. This is rather easily achieved
In cases of the first and the second stages
of endarteritis.

In the third stage, when there is no pulse
in the arteria-femoralis, the method of
intraarterial blockade is inapplicable.

When there is a necrosis or an infection,
intraarterial blockade helps only a little.
In these cases we have recourse to intra-
arterial injection of novocaine with peni-
cillin and to removal of necrotic tissues by
means of surgical interference. In case of
passability of main vessels and in the third
stage it is possible sometimes to abate the

pain, to remove the necrotic tissue and
cure the ulcer.

Novocaine has considerable advantages
over narcotics, as it removes spasm of
vessels and the pain connected with it.
Whereas narcotics do not remove spasm
and lead to habit formation.

Injections of novocaine in patients with
the spasmodic form of endarteritis were
never followed by local or general compli-
cations.

In the sclerotic form of the illness intra-
arterial novocaine blockade is contra-
indicated, because in cases of general
sclerosis of vessels intraarterial injection of
novocaine causes sometimes brain disturb-
ance in the form of vertigo, weakness and
sometimes vomiting. These patients are
treated with preparation of iodine, with
methyltestosterone and rest in bed.

In treating the thrombangiitic forms we
strove — apart from intraarterial injections
of novocaine, to affect prothrombine
index by administering anticoagulation
preparations (dicumarine and pelentan).

During the five years beginning from
1949, 318 patients who suffered with
various forms of obliterating endarteritis
were treated.
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The distribution according to the forms
and stages of the illness is shown in the
following table :

STAGES
FORMS T o5 5 05

555 .38 Sz

4% FEES if 3

%3 ToZE gg o

“2% ®E&ECE &He =
Angiospastic ... 31 64 29 124
Thrombangiitic ... 24 76 32 132
Sclerotic .. 18 29 15 82
Total .. 13 169 76 318

In the group of 169 patients of the second
stage 56 patients had ulcers on one, two
and more toes.

Before they were received in the clinic,
39 patients had undergone an operation of
removal of sympathetic ganglions, and 34 —
amputation of one of the extremities.

76 patients came in the clinic in a state
of neglect, in the third stage of the illness
with infection and with more or less exten-
sive phenomena of necrosis and inflamma-
tion. As to the duration of the illness our
patients are distributed as follows :— up to
1 year — 32, up to 3 years — 54, up to 5
years — 75, up to 10 years — 98 patients,
and above 10 years — 59.

This shows that we have treated patients
who were in a bad state and had tried many
methods of treatment.

The results of the treatment of obliterat-
ing endarteritis by complex methods with
the use of intraarterial blockade is the
following :

86.7% — improvement, 9.4% — no

changes, 3.99, — change for the worse,

" From the group of 56 .
of 44 were healed. patients the ulcers

Disarticulation of t

0oes was performed in
28 cases, amputation : ¢

in 11 cases.

The majority of the patien
) aj ts (22
in the clinic from 1 to 2 months,(748)—sfp;f)lrlrt1

two to three months, and —
to six months. ’ 16 from three

Remote results were traced with 196
patients in the course of 1-—5 years. Esti-
mation of their state was done on a basis
of general clinical examination - thermo-
metry of skin, capillaroscopy and oscillo-
graphy. From this group of 196 patients
recovery and significant improvement took
plgce in 79.6% cases. The pain remained
with no changes in 13.3% cases. And the
change for the worse took place in 7.1¢
cases. ‘The best results were received \.)vith
the patients of the first and second stages
Erom 46 Patients of the third group of thc;
illness 24 Improved, 14 remained with no
changes, and of 8, changed for the worse
Of all these batients, from the point of view
of 'long term results, 62,3/ L to
;helr 1flormer jobs, 287/
or others, not connect i i
long walking, and 11.79;2 vgvcl)tthcgsf? gng e
invalidity. Hicate of

'The treatment of obliterating endarteriti,
w.xth Intraarterial novocaine blockad o
w1de.ly and successfully useq in any
surgical institutions of the Soviet Unir::ny

Positive results from th,
; e treatment con-
ﬁ;m the ]ustn‘ess of the neuro-reflex the((;;ly
of the genesis of obliterating endarteritis

and the important ro] .
. . e Of fun el
orders in its pathogenesis, ctional dis
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COMMISSUROTOMY IN MITRAL STENOSIS*

(A preliminary report on 7 cases)

by AJIT K. BASU and AMALANANDA DAS, Calcutta.

Introduction.

The purpose of this report is to present

" the findings and results on 7 cases of Mitral

Stenosis in which commissurotomy was
performed during the course of the last 12
monthe.  Surgical correction  of this
mechanical burden on the heart may be
said to be yet in its infancy, being about 6
years old and it was therefore felt that the
few centres in this country, where this
specialized type of surgery is being per-
formed systematically, should present their
data and their material early, enabling each
to learn from the experiences of others. It
is with this idea that this short communi-
cation is being made. The long term
results of this series of cases will have to
be assessed at a much later date but even
so, an early review have taught us a few
worthwhile lessons which we can fruitfully
share with others.

Selection of cases for operation.

All cases of Mitral Stenosis are not
suitable for operation. The criteria which
were taken into consideration in selecting a
suitable type of case in this series were as
follows : —

(1) Symptoms:— Symptoms in all the
cases were severe enough to incapacitate
the patients in their every day ordinary
activities. All were unable to walk more
than a few yards without experiencing

dyspnoea — many of them suffered from
occasional acute paroxysmal dyspnoea.
Some had recurrent attacks of
haemoptysis.

(2) Signs :—All the cases had well deve-
loped signs of mitral stenosis, that is,
slapping localised apical impulse, a diastolic

* Paper read at the 16th Annual Conference
of the Association of Surgeons of India at
Hyderabad (Dn.), December 1954.

thrill, a short sharp 1st sound in the mitral
area with an opening snap in most cases, a
rumbling diastolic murmur with presystolic
accentuation. No case had significant evi-
dence of mitral incompetence. Evidence of
pulmonary hypertension as exemplified in
an accentuated and split second sound in
the pulmonary area and a parasternal right
ventricular thrust (indicating right ventri-
cular hypertrophy) was present in all
cases. Two cases had evidence of early
aortic incompetence. This was not consi-
dered a contraindication to correction of
the mitral stenosis. Two cases had auri-
cular fibrillation prior to the operation,

(3) E.C.G.:— The important findings in
the electro-cardiograms were those of left
auricular and right ventricular hyper-
trophy. In no case in this series was there

any evidence of left ventricular hyper-
trophy.

(4) Radiology:— Here the significant
findings were, —

(a) double contour of the left auri-
cular shadow in the P.A. view
and impression of the enlarged
left auricle on the Ba-filled oeso-
phagus in the R.A.O. view.

(b) mitralisation of the left border of
the heart with straightening and
prominence of the pulmonary
bay.

(c) significant enlargement of the left
ventricle was not present in any
case.

(5) Cardiac Catheterisation :— This was
done in one case and the findings indicated
very high rise in the right ventricular,
pulmonary artery and pulmonary capillary
pressures,

In selecting cases for this initial series,
we have deliberately adhered to a rigid set
of criteria and have avoided accepting any
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case which presented features considered
usually as relative contraindications for
this operation. For example, — the cases
in our series were in the acceptable age
group; they had no significant mitral
incompetence ; except for slight aortic
incompetence in two cases, no other
valvular lesion was present.

Pre-Operative preparation.

All the cases were treated pre-operatively
for correction of anaemia when present and
improvement of congestive cardiac failure.
They were put on a low sodium diet, digi-
talis and mercurial diuretics according to
indications. Quinidine sensitivity was
tested for in each case before operation.

Operative procedures.

The operation was done in all the cases
in the right lateral position with the usual
para-vertebral incision, and resection of
nearly the whole length of either the 4th or
5th rib. This incision is probably little
more traumatizing and takes slightly more
time than the antero-lateral incision
through an intercostal space as advocated
by some authorities (Brock 1952), but it
gives better exposure and in cases of
emergency would certainly be more advan-
tageous. The method of control of the
auricular appendix was routine. After
steadying the tip of the appendix with a
suitable non-crushing clamp, a purse string
suture was applied close to the base of the
appendix. In two cases, the comparative
stunted height of the auricle and conse-
quent closeness of the left branch of the
coronary artery, made it hazardous to apply
this suture as deep as would have been
desirable. In consequence, the amount of
tissue that was available after the applica-
tion of the Satinsky clamp was too little for
easy introduction of the finger through the
incised tip of the ‘ auricle. This was so
particularly in the 7Tth case in this series,
where the appendix was of a peculiar hour
glass shape. The projecting part of the
hour glass was too narrow for the intro-

duction of the
of the hour g

stunted.

Once inside the auricle :
situation of the mitral orifice t:\:deyt:entnc
smallness in all the cases were oftlen oy
elusive and sometimes there was diﬁiv‘flry
for a few seconds in actuall pend

‘ € v locatin.

orifice and in making sure that the fﬁ};‘é:
of the pulmonary vein was not mistaken
for the real mitral orifice.

Dilatation of the mitral orifice and split-
ting of the commissures required usually
more than one effort. Sometimes the
extremely narrow orifice would dilate,
enabling the finger to go through but the
commissures would not be split satis-
factorily. On other occasions, repeated
trials would be rewarded with sudden wide
splitting of the commissure and the resul-
tant orifice would be quite large.

This happened in the last two cases and
when this happens and the orifice is satis-
factorily split well up to the mitral ring,
the patients usually do remarkably well in
the post-operative period. It has also been
noted that the patient tolerates the intra-
auricular finger quite well for a long time
but the mitral orifice should never be
obstructed for more than 2 to 3 seconds at
a time and that repeated attempts at split-

ting is better than sustained ang forcible
manipulation.

It is during the process of introduction of
the finger through the appendix inside the
auricle and also during the process of
extrusion of the finger that major haemor-
rhage is likely to take place. During intro-
fiuction of the finger, the lips of the incision
in the auricle must be clearly separated
and the surgeon’s finger must find a clear
pathway to the interior of the auricle as the
Satinsky clamp is slowly and gradually
released and the purse string  suture
tightened. Often there are numerous criss-
cross tabeculae inside the appendix which
must be seen and deliberately divided
During the process of extrusion of thé
finger, reliance has been placed on the
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Satinsky clamp to control the auricle
rather than on the purse string suture
which is really for the final ligature of the
auricular stump.

All the cases in the series had their com-
missures split by the finger. The mitral
knife was not used. Judging by the results
and on retrospective thinking, it appears
that a knife could have been profitably used
in at least one case in the series. It is true,
however, that in the large majority of
cases, finger fracture commissurotomy is
sufficient and the additional hazard of
introduction and the use of the knife
should be reserved for the rare and occa-
sional case, where the commissure would
not split even after the Bailey manouever
of applying simultaneous counter pressure
from the outer surface of the ventricle
(Bailey 1952).

The circulation into the head vessels (the
left common carotid and the right innomi-
nate) was not controlled except in two
cases who had pre-operative fibrillation and
in whom there was reasonable apprehen-
sion of the presence of clot in the appen-
dage . Bailey (1952) uses it routinely anfi
according to him this manouever has consi-
derably brought down the serious and
almost fatal complication of cerebral embo-
lism in his cases. However, other authori-
ties have not completely accepted this view
and up to now, there has been no cause for
regret for not doing this manouever
routinely in this series.

Post-operative care and complications.

Large gaps have been delibgrately left
during the pericardial closure in order to
allow for the blood and expected reaction-
ary pericardial effusion to drain away into
the pleural cavity and thence to the water-
<eal suction bottle. Even so, most of t'he
cases developed transient post-operative
pericarditis and in at least 1 case effusion
of considerable extent. Fortunately both
the pericarditis as well as the effusion
subsided on their own with the help of
antibiotics and except for pyrexial reactions

for some days did not cause any other
complication.

In our experience, in addition to the
routine care in the post-operative period,
these patients require additional attention
from 3 important aspects.

(1) Control of restlessness :— This
appears to us to be most important and has
considerably worried us on some occasions.
Instead of massive doses of powerful
sedative drugs, we have learnt to rely on
pethidine hydrochloride given in smaller
doses of 25 to 50 mgms. at repeated and
frequent intervals and often alternating
with and reinforced by 3 to 5 c.c. intra-
muscular injections of paraldehyde. This
regime enables us to carry over our
patients during the critical initial 48 hours
in a state of comparative calmness, which
we think, is very important.

(2) Control of pulmonary congestion and
right heart strain :— This is another major
hazard in the post-operative state. Our first
patient died a few hours after the operation
from development of acute pulmonary
oedema and right heart failure which we
were not able to tackle adequately. Another
patient (case 5) developed signs of right
heart strain with prominence of the jugular
veins in the neck and congestion of lung
bases. He was promptly treated by vene-
section and improved after 200 c.c. of blood
had been let out. Another patient (case 3)
developed signs and symptoms of consi-
derable lung congestion which was con-

trolled with digitalis and other ancillary
measures.

(3) Control of cardiac irregularities:—
Digitalis has not been used pre-operatively
as a routine in this series of cases although
it has been necessary to use this valuable
drug in many of the cases, especially during
the post-operative period.

Quinidine was successfully used in one

case for control of paroxysmal auricular
tachycardia.

A trial dose of quinidine is administered
routinely in all cases before operation to
test for adverse sensitiveness to this drug.
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Post-Operative Improvement,

We have carefully analysed all the
patients with regard to their present status
from the clinical, radiological and electro-
cardiographic points of view. Of the 6 cases
that survived, there has been overall
jmprovement in all which is particularly
marked in 4 cases compared to thgir pre-
operative state. This improvement 1s most
noticeable with regard to their capacity for
ordinary exertion without experiencing
dyspnoea and relief from attacks of acute
paroxysmal dyspnoea and haemoptysis,
Physical signs of mitral stenosis have
lessened but the murmur has not com-
pletely disappeared in all the cases. There
has also been significant improvement in
the E.C.G. patterns in all cases and in
roentgenograms in most.

SUMMARY

This paper presents a review of 7 cases of
mitral stenosis treated surgically. The
criteria for selection of cases, the pre-
operative preparation, the operative proce-
dure and findings, the post-operative com-
plications and their management and the
overall results are described.
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THE USEFULNESS OF TRACHEOSTOMY IN THORACIC SURGERY
by TIMOTHY TAKARO, Miraj.

Most surgeons, when they think of doing
a tracheostomy, think in terms of relieving
obstruction of the upper respiratory tract.
However, the thoracic surgeon occasionally
faces problems which, although they do not
involve obstruction of the air passages,
nevertheless may be solved, or at least
mitigated, by resorting to the simple proce-
dure of tracheostomy. The presence of a
tracheostomy not only facilitates the
removal of excessive secretions from the
tracheo-bronchial tree, but also has impor-
tant secondary effects on the physiology of
respiration.

In 1951, Carter and Guiseffi3, discussing
the treatment of crushing injuries of the
thorax, demonstrated from clinical, patho-
logical, and experimental evidence, that
tracheostomy not only reduces considerably
the amount of dead space in the respiratory
tree (Fig. 1), resulting in an increase in
ventilatory efficiency (Fig. 2), but also
reduces the resistance to breathing imposed
by the baffles of the naso-pharyngeal air
path, and the upper respiratory tract. In
instances of ‘ flail chest” or injuries cha-
racterized by non-penetrating chest wall
damage with multiple rib fractures and
consequent paradoxical movements of the
chest wall, the ventilatory effort may
become so ineffective, these authors pointed
out, as to seriously threaten the patient’s
life. When, to paradoxical movement,
diminished respiratory excursion due to
pain is added, and the effective pulmonary
air space is lessened by excessive secre-
tions and ineffective cough, the resulting
anoxia may prove fatal. In a later paper,
Carter and Guiseffi4, described eleven cases
of crushing injuries of the chest, in which
these principles were dramatically under-
lined by clinical course of the patients.
The applicability of these principles in non-
traumatic conditions following or during
the preparation for elective thoracic surgi-
cal procedures was mentioned by the
authors, and illustrated by one case report.

We would like to describe three cases in
which tracheostomy was either helpful or
life-saving, in elective thoracic surgical
procedures in our own experience.

CASE REPORTS
CASE 1.

REF, a 34 year old white male was admitted
to the V. A. Hospital, Oteen, N.C., U.S.A,, with a
six month history of right tuberculous empyema
due to rupture of a cavity in the right upper lobe.
He had been treated prior to admission by closed
aqd open thoracotomies, and presented himself
yvnth two broncho-pleuro-cutaneous fis‘ulous open-
ings on the right chest wall, and a destroyed right
lung. On 10 October 1952, a right extrapleural
pneumonectomy was done, with excision of the
two fistulous tracts. The patient made a good
recovery. Three and a half weeks later, an eight-
rib post-resection thoracoplasty to obliterate the
space was carried out. The mediastinum was
assumed to have been fixed due to the chronic
disease process. The following day the patient’s
condition was serious. He was markedly dys~
pnoeic, with gasping respirations and cyanosis,
and gurgling rhonchi were heard in his left lung,
and in the trachea. He was unable to raise these
secretions by coughing. There were obvious para-
doxical respiratory movements of the softened
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right chest wall, Direct aspiration of the trachea
by a transnasally passed catheter gave him only
partial relief lasting for about an hour. Bronchos-
copy was promptly carried out, with thorough
aspiration of the left lung. The right bronchial
stump was intact. Again the lung filled up
rapidly, and his condition besgan to deteriorate.
An emergency tracheostomy under local anaes-
thesia was done within 24 hours of the time of
completion of the thoracoplasty, with dramatic
results. The patient’s laboured breathing was
immediately relieved, and the secretions were
easily removed as often as necessary by catheter
through the tracheostomy tube. The paradoxical
respiratory movements of the right chest wa'l
diminished markedly. He began to improve
rapidly. One month later, the tracheostomy tube
was removed and the neck wound allowed to close
spontaneously soon after. He ultimately deve-
loped a small bronchopleural fistula and a small
empyema on the right, from which he slowly
recovered.

CASE 2.

Y.. an Arabian male aged 33, was admitted to
the Wanless Sanatorium in 1951 with far-advanced
pulmonary tuberculosis. He had had a 5-rib
thoracoplasty on the right in September 1952, and
his sputum remained positive, with a residual
cavity under ithe thoracoplasty_ On 12 March
1¢54, a right upper and mlddlg lobectomy, and
scgmental resection of the superior segment of the

mucopurulem
tracheobranchj

promptly. Four hour

refused trans-trache

> A large g
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on smears and cultures. On the day following
admission, he was bronchescoped, on the assump-
tion that he might have aspirated a foreign body.

. None was seen, but copious bloody, purulent

secretions were aspirated from the region of the
orifice of the left upper lobe bronchus. Although
a 5 mm. Jackson bronchoscope had been used, and
the procedure had been completed without diffi-
culty, that night the patient’s breathing became
stridorous, and it became increasingly difficult for
him to raise the large amounts of foul-smelling
pus from his left lung by coughing. It soon
became apparent that a combination of excessive
secretions and glottic edema were producing
increasing respiratory difficulty for the boy, with
increasing stridor, and retraction of the intercostal
muscles and increasing use of the accessory
muscles of respiration. Accordingly, a tracheos-
tomy was performed at 3 a.m. the next day, to
relieve his dyspnoea. This route provided a ree}dy
means of improving the tracheo-bronchial toilet
by repeated aspirations of secretions as often‘as
necessary. After one week of preparation with
antibiotics and aspirations of the trachea, his
temperature dropped to normal and the secretions
became much cleaner. Four weeks after admis-
sicn, a left upper lobectomy was done. The patient
made an uneventful recovery. The post-operative
care was simplified by the presence of the trache-
ostomy tube, which was removed one week after
surgery. Two weeks after the lobectomy, the
patient was discharged, asymptomatic, and
afebrile, with complete expansion of the left lower
jobe to fill up the left pleural space. He has
remained well during the past three months since

his surgery.

DiscusSION

Many of the problems posgd by the
patient who has sustained a serious chgst
wall injury are encountered in whole or in
part by patients who are candidate; for, or
who have undergone major thoracic surgi-
cal procedures. = The respiratory passages
may be filled with secretions or blood
which the patient may be unable to expel
because of ineffective cough. The cough
mechanism may be hnpz}ired or rendered
ineffectual because of pain, or because of
n from anaesthesia, or narcotics,
or because of the paradoxicz.al mOthn‘Of the
chest wall. The increasing respiratory
effort needed to achieve adequate oxygena-
tion under these circumstances leads to
more paradoxical respirations, more pain,
and further respiratory distress. The vici-
ous circle can be broken if the secretions

8

derressio

can be effectively removed by tracheal
aspiration, or bronchoscopy ; or by improv-
ing the patient’s ability to cough by a
combination of percussion of the chest and
broncho-dilator drugs by aerosol (Palmer,
et al®). Secretions may be loosened by
such drugs as ammonium chloride, by
intravenous sodium iodide (Baker, et all),
or by the newer detergents such as
Alevaire (Wyeth) by aerosol inhalation.
Pain can be combated by suitable drugs
which do not depress the cough reflex, such
as pethidine ; or by intercostal nerve block
(Davidson, J5, Deaton, Wr®  Graham,
F. M, et al’, and Samson, P. C9). The
ingenious method of Blades and Ford?
using fine polythene tubes at the inferior
borders of several ribs above and below the
intercostal incision into which procaine
solution can be injected postoperatively, is
also useful but rather time-consuming.
Nalline, a morphine antagonist, helps com-
bat depression due to over-narcosis with
morphine, which, of course, should be
guarded against at all times. Light anaes-
thesia and alert nursing, to re-establish an
active cough reflex promptly after surgery
are very important. If none of these
methods prevent or relieve the patient’s
distress, tracheostomy must be done. This
procedure should be carried out before the
situation becomes desperate, as an elective
rather than a rushed emergency operation.
By one stroke, the respiratory dead space
and the resistance to air flow are markedly
reduced. Thus, each breath that the
patient takes will be more efficient because
more of it will be used for oxygenation
rather than for filling dead space, and less
effort will be required for each breath. This
will result in diminished paradoxical
movement of the chest wall, lessened pain,
and more effective oxygenation of the
blood. Secretions or blood can be repea-
tedly aspirated through the tracheostomy
tube with no effort on the part of the
patient, by any nurse, using a simple suc-
tion machine. After several weeks, when
the patient’s condition has improved, and
his cough reflex has become effective again,
the tube can be removed and the wound
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allowed to close. No permanent difficulty
will result, if the tracheostomy has been
made well below the cricoid cartilage.

In our three cases, only one had ‘actt_,lal
partial obstruction of the airway. This was
immediately relieved by the tracheostomy,
with the added tremendous advantage ol
providing a ready means of removing the
copious purulent secretions from his lung
abscess.  His preparation for surgery was
thus facilitated, and his post-operative care
rendered easier, by the tracheostomy. The
other two patients were complicated cases
due to extensive disease requiring exten-
sive surgery. In these patients the proce-
dure was life-saving in relieving marked
dyspnoea and anoxia due to paradoxical
motion of the chest wall, in one and proba-
bly life-saving in the other also, although
he is not yet well due to further complica-
tions of his pulmonary tuberculosis.

SUMMARY

Three patients in whom elective thoracic
surgical procedures were carried out and
in whom tracheostomy proved to be either
life-saving or very helpful during their
course of treatment, have been described.
Tracheostomy is an useful tool for the thora-
cic surgeon not only for relieving obstruc-
tion of the upper respiratory airway but
also by cutting down on the amount of
respiratory dead space, and reducing the
resistance to air flow. This results in more
efficient breathing, diminishes the demand
for oxygen. Post-operative pain is also
veduced. In patients with an ineffectual
cough mechanism due to excessive pain oY
to flail chest with paradoxical respirations.
znd with blood and secretions in the

tracheo-bronchial tree, dramatic improve-
ment in the respiratory status can be

quickly achieved by the simpl
of tracheostomy. ple procedure
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CASES & COMMENTS

PARATHYROID CYST
by S. P. SRIVASTAVA and G. K. TIAGI, Agra.

Parathyroid cyst is a very rare clinical
entity. The literature contains very few
cases of surgical removal of such cysts. In
1906 Goris described the first case and
11 cases have been reported so far. In the
John Hopkins hospital Cooley Mcgoon
(1851) reported three cases while prior to
January 1950 -there were none on record.

Cysts of microscopic size or slightly bigger

have been detected on serial sections of the
parathyroid gland in cadavers.

These cysts are common in the inferior
parathyroid glands. Gilmour in 428 autop-

sies found 111 cysts which were visible to-
the naked eye in the lower glands. Table I,
describes the previous records of para-
thyroid cysts reported, which indicate their
predilection for the inferior parathyroids.
The cysts have been found to vary from
1 to 5 c.m. in diameter and loosely attached
to the lower thyroid pole. The three atypi-
cal positions reported are in the right
superior parathyroid, anterior part of supe-
rior mediastinum and between the sterno-
mastoid muscle and angle of the mandible.

TABLE I (Cooley and Mcgoon)

The eleven cases of Parathyroid cysts on record in the literature.

Indication of

Author Sex Age Location of Cysts Size A
Qperation
1. Goris (1908) M 22 Left lower pole of thyroid Three closely applied Lump in neck
cysts Goitre
9. Anzilotti (1909) M 25  Rightinferior Parathyroid Egg sized suspected branchial
gland cyst.

3. de Quervain (1925) F 55 Left side of anterior superior
mediastinum

4. Nylander (1929) M 16  Between sternomastoid and
right angle of mandible

Fund along with
substernal thyroid
adenoma
Cervical cyst
Branchia] cleft

Goose egg size

origin
5 Welti (1946) F 53 Left inferior Parathyroid (;fme
6. Mc knight (1946) M 17 Lateral aspect of left lower Golf bali Goitre
thyroid lobe
7. Black and Watts
(1949) F 32  Behind and distal to left inferior 4 c.m. Diameter Goitre

pole of thyroid lobe

8. Black and Watts
(1949) M 30

Region of right superior

1 ¢.m. Diameter Hyper parathyr-

Parathyroid oidism. Adenoma
removed from
left superior
M parathyroid
9. Cooley and Mcgoon . ] ) ) _
(1951) M 86 Right inferior parathyroid 2x2c.m. Hyperthyroidism
with adenoma left
lobe of thyroid
10 Cooley and Mcgoon ) . ) ) .
11951 F 49 Right inferior parathyroid 5 c.m. Diameter Goitre. Adenoma
right thyroid lobe
11. Cooley and Mcgoon ) ] )
(1951) F 43 Left inferior parathyroid 3x4 cm, Goitre. Adenoma
region of left lcbe
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Fig. 1.
Parathyroid cyst on the right side in connection
with right inferior parathyroid.

Fig. 2.
Photo-micrograph (high power) of the cyst wall
showing parathyroid tissue.

Fig. 3.
Photo-micrograph of the cyst wall (low power).

Fig. 4.
Case of parathyroid cyst after excision,
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There are no specific symptoms associz_xted
with parathyroid cyst except that it gives
rise to swelling in the neck. It is a space
occupying lesion and may rarely press on
the recurrent laryngeal nerve and Welti
has called attention to the possibility of
vocal cord palsy. In the case reported here,
the hoarseness of voice was considered to
be due to nerve palsy ; but after removal of
the cyst it did not disappear. The cause oi
hoarseness was chronic laryngitis probably
tubercular in origin.

There is no known correlation between
the cyst and functional activity of the para-
thyroid gland. In one patient with hyper-
parathyroidism along with the cyst reported
by Black and Watts (1949), the symptoms
were due to a parathyroid adenoma of 200
mgm. removed from the opposite para-
thyroid gland.

Microscopic Structure :

In majority of the cases the cyst space is
said to be lined by cuboidal or flattened
cuboidal epithelium with parathyroid tissue
embedded in the capsule. The same finding
has been noticed in the section of the cyst-
wall reported in this paper.

It is interesting to note the observations
of Gilmour with regard to the histology of
the cysts found at autopsy. There may be
columnar celled alveoli filled with colloid
which when distended gives rise to true
colloid vesicle ; still larger sizes give rise to
cystic vesicles which are irregular in shape
with flattened lining epithelium. Haemor-
rage may occur in these cysts and it was
due to this fact that the case reported here
came for consultation due to sudden
enlargement of the parathyroid cyst.

Etiology :

There are two explanations given as to
the origin of these cysts — one, that the
cyst develops due to retention of secre-
tions. The second one is that these are
developmental in origin, arising from the
third or fourth pharyngeal pouch. The cyst
later incorporates the parathyroid gland

within its wall. The removal of cysts in the
region of the parathyroid gland has been
reported which resemble parathyroid cysts
but which have no parathyroid tissue in its
wall. Black and Watts have reported two
cases and Welti three cases. It is due to
the situation of the cyst on the back of the
lobe of thyroid gland and its close relation-
ship to the parathyroid tissue that the name
of Parathyroid cyst is given to it. The
name has a descriptive value and denotes a
distinct entity with a characteristic location
and involving the Parathyroid gland. Its
origin strictly from the Parathyroid tissue
is doubtful. The case reported here deve-
loped the cyst suddenly, due to haemorrage
occurring in its cavity. It was purely a
space occupying lesion extending in the
retrosternal space. The cyst wall was in
close relationship to the inferior para-
thyroid gland, the histological structure of
which was found in the ecyst wall. The
other complaints, e.g. hoarseness and chro-
nic cough were due to infiltration of the
lungs, by chronic fibroid tuberculosis, and
had no relationship with the cyst or its
pressure on the surrounding structures. In
the majority of cases reported by other
writers in Table I and specially those by
Cooley-Mcgoon, the indication for operation
was goitre and adenoma of the thyroid
gland. In the case reported here the thy-
roid gland was perfectly normal and by the
situation of the cyst, there was no indica-
tion that its origin could be from a bran-
chial eyst. It was closely adherent to the
right lobe of thyroid gland and involving
the right inferior parathyroid gland.

CASE REPORT

Patient named Hasan Khan aged 70 years,
Muslim male was admitted with the complaint of
swelling and pain on the right side of the neck of
six days duration. He developed hoarsen=ss of
voice after increase in the size of the swelling. The
swelling might have been present for a long time
!)ut thg patient noticed it when suddenly it started
Increasing in size and became painful.

Qn examination the patient was an old man
having a chronic cough and hoarseness of voice
He hgd normal tamperature and pulse rate. Thc;
swelling was in connection with the right lobe of
1ho‘ t}.nyroid gland 3}” x 24" in size moving on
dezlutition. It was cystic, smooth on the surface
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and well defined in outline. There were no signs
of toxicity.

Respiratory System :

There were rhonchi and crepitations on both
sides of the lungs.

Circulatory System :
Nothing abnormal detected.

Laryngoscopy :

Showed chronic congestion indicating chronic
laryngitis. No growth or paralysis of vocal cords
was detected.

Blood Picture :

Total white blood cells — 6200 per c.mm. Differ-
ential white cells — Polymorphs 61%, Lympho-
cytes 33%, Eosinophils 6%. Total red blood cells —
4,120,000 per cmm. Haemoglobin — 12 gm. per
100 ml. General blood picture did not show any
abnormality.

Operation Notes:

Under local anaesthesia a collar incision was
made in the lower part of the neck. The strap
muscles were divided on the right side and the
cyst was exposed after retracting the right sterno-
mastoid muscle. The cyst was found to be lying
behind the right lobe of the thyroid gland which
was displaced medially and forwards. The cyst
was found to be exiending from the superior cornu
of the thyroid cartilage to behind the middle of
sternum.

It was aspirated and about 60 c.c. of blood
stained fluid was taken out. The enucleation was
made easy after aspiration. The descending branch
of ansa-hypoglossi was found to be stretched over
the cyst and it was separated. The right recurrent
laryngeal nerve was found behind the right lobe
of thyroid gland and was cleanly dissected off the
cyst. The right superior parathyroid gland was
safely preserved while the right inferior para-
thyrcid was found to be lying stretched on the
wall of the cyst. It had to be taken out along
with the whole cyst.

The strap muscles were stitched and the skin
weund was closed with a drainage tube in the
retrosternal space. The latter was removed after
24 hours.

The patient made an uneventful recovery. H;s
hoarseness improved a little but it did not dis-
appear completely. There was no fever b:]t his
ccugh with expectoration persisted. Later X-ray
of the lungs was done about a month after_the
operation and it revealed infiltration of the right
upper zone and also of the left side. Sputum exa-
mination did not show any acid-fast bacilli.
Probably the hoarseness of voice was due to
chrcnic tubercular-laryngitis. He was put on anti-

tubercular line of treatm
before and after the oper:t?:m He was Spyrexial
Biopsy Report of the Cyst:

Cyst with haemorra,

ge, showi i

more of the parathyroid glandwt;,gan 13:,: l:}fyn:;?;
Diagnosis :

Farathyroid Cyst.
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TUBERCULOSIS OF THE STOMACH
(With a report of two cases)
by SUBIR K. CHATTERJEE and A. K. DUTT, Caleutta.

INTRODUCTION

The volume of literature that has accu-
mulated on the subject of Tuberculosis of
the stomach since it was first mentioned by
Buckhausen in 1824 and fully described by
Litten in-1876 appears to be out of all pro-
portion to the incidence of the disease. The
relative immunity of the stomach to tuber-
culous infection has stimulated research
along three distinct lines : —

(a) a study of individual cases with
reference to clinical features,
results of special investigations,
gross operative and autopsy find-
ings, and morbid histology ;

(b) a study of the gastric status of
patients suffering from tuberculosis
elsewhere, particularly in the
lungs ;

(c) the experimental production of
tuberculous lesions in the stomach.

There have been excellent re}\lriews of 'the
iect from time to time — the more im-
f)l;?g:nt of these being those of Broders
(1917), Biernath (1921), Ggod (1931),
Rodriguez Olleros and de la Viesia (1935),
Clagett and Walters (1933), Binder, Ruby
and Sherman (1945), Palmer (1950), and
Gaines, Steinbach and Lowerhauft (1952).
A detailed consideration of these papers is
not within the scope of this communica-
tion ; we shall merely summarise the con-
clusions reached, and try to focus attention
on the problems associated with this
disease, particularly as presented by our
two cases. The first of these has intrigued
us greatly by the development of a fatal
postoperative complication, the like of
which we have not previously been aware
of. The second case has been included
here by kind permission of Professor K. K.
Ghosh, F.R.C.S. (Eng.), of the Calcutta
Medical College and Hospitals.

REVIEW OF THE LITERATURE
A. Incidence.

Tuberculosis of the stomach is un-
doubtedly a rare disease ; Falmer could not
find more than 400 cases with any patho-
logical validity. Its incidence has been
computed as follows :

1 case in 21000 admissions in a Gene-
ral hospital (Windwer, 1946)

30 cases in 23279 admissions in the

tuberculosis service (Bowne et al,,
1942)

19 cases out of 17542 undergoing gas-
tric  operations (compiled by
Palmer)

159 cases out of 96251 general autopsies
(compiled by Palmer)

117 cases out of 20585 autopsies on
patients with pulmonary tuber-
culosis (compiled by Palmer).

B. Diagnosis.

Most workers have failed to find any-
thing specific in the clinical condition that
would distinguish this disease from the
commoner Gastric lesions — Gastric ulcer,
Gastric carcinoma, and Gastritis either pri-
mary or secondary to a tuberculous lesion
elsewhere, specially in the lungs. However,
systemic manifestations of tuberculosis
elsewhere in a young subject with a
demonstrable gastric lesion should arouse
suspicion about the nature of the latter.
The presence of acid-fast bacilli in the
gastric contents might conceivably aid the
diagnosis, but while on the one hand these
are sometimes found in uncomplicated
pulmonary tuberculosis, on the other, they
are not usually present in large numbers in
gastric tuberculosis and are rapidly des-
troyed in the gastric secretions
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Evidently confirmation of the diagnosis
could only come from a study of the gross
appearance of the stomach lesion by one of
the two available means — Radiology and
Gastroscopy.  Unfortunately, Radiological
appearances are quite non-distinctive; a
number of observers have, however, men-
tioned certain features of the Barium meal
examination, such as the smooth rounded
appearance at the site of obstruction, the
presence of good peristaltic waves through
an area of apparently extensive malignant
infiltration, the presence of both gastric
and duodenal lesions, or the demonstration
of fistulous or sinous tracts, as character-
istic of tuberculosis. Gaines et al (1952)
divided their collected and personal cases
into predominantly hyperplastic and pre-
dominantly ulcerative types. Of their 49
cases, 38 belonged to the former and 11 to
the latter group.

The following Gastroscopic features have
been considerea helpful in the diagnosis :

(a) the undermined edge of the tuber-
culous gastric ulcer,

(b) the serpiginous outline of the ulcer
with numerous fistulous and sinous
tracts, and

(c) the presence of superficial tubercles
in the neighbourhood of the main

lesion.

Palmer states that in spite of the gbove,
the correct diagnosis was made prior to
pathological study in less than a dozen
cases, and adds that the chief deterrent to
a more enthusiastic search‘ was the fagt
that the treatment of gastric tuberculosis
was the same as for carcinoma, ngmely
surgical resection. Now, however, m'th.e
era of good anti-tuberculous drugs, it is
keing realised that the treatment of gastric
tuberculosis is not necessarily always sur-
gery; Gaines et al. accordingly'su'ggest a
therapeutic test with streptomycin in ade-
quate doses for three weeks. A retrogres-
sion in size of the gastric lesion, demons-
trated by radiology or gastroscopy, would
be almost diagnostic of tuberculosis.

C. Pathology.

Stomg:;tﬁbytim. Although po part of the
stoma fxs immune, tuberculoyg lesions are
ally found in the Pyloric antrum and

pylorus, and lesg fr
lesser curvature, equently along the

Gross pathological ¢ es. i

the majority of observerls’?) the ﬁliiznz;npi tnz
the commonest, in fact Bindey et al (1945

found 85% of their cases to be of thig t )
The ulcer is the result of caseation yp?i.
ﬁst.ula formation from a submucous fo:lr;s
1t is irregular and often multiple and,
expands by further breakdown of tuber
culous nodules. It ig usually ]
though it can extend to any depth. Occa.
sionally, multiple small mucosa} 'erosio:;
are found, and these are considered to

belong to a se
Parate ¢l
observers. ¢ass by some

The infiltrative or hypertrophic type is
the other major variety of gastric tuber
culosis and is considered to commone;
by Logeais (1945). 1t ig characterised b
submucous infiltration, resulting i v
annular indurated thickening, which ay
extend for a variable distance, A od
circumscribed variety of this has !{)‘:re
designated as the tumour type 1, o
while a more acute Variety h
delineated as the infla
others. It has been poi

Y Ssome ;
as been
Mmatory type by

be ulcerated as well ang can
A that

fast distinction is noet possiblea i}:qard and

tuberculosis, gastric

Route of infection. Four

been postulated by Broders, 'Ifl?: t}eﬁjer}\] at\fe
genous route has been considered the most
probable, particularly in view of the mogt
mucous origin of the lesions, and has l:: )
substantiated experimentally, Direct ext o
sion from neighbouring organs and reten-
grade lymphatic spread are rarely de o
st.rable. The possibility of infectig mO}?-
direct contact of the bacilli with the . t e
mucosa, intact or ulcerated h ven e
to debate, but ig considered
by the majority of workers

both clinical and experime;m

rather remote
on the basig of
tal evidence,
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Predisposing factors. Gastric tuberculosis
is obviously due to the breakdown of the
normal protective mechanism of the
stomach, but what this is and which specific
barrier gives way in any particular case
has been a matter for considerable specu-
lation. IFactors which have been suggested
are loss of mucosal integrity, failure of a
local immune reaction, gastric stasis,
increase in the amount of gastric lymphoid
tissue which is normally scanty, and dimi-
nishing effect of the gastric secretions on
the bacilli.

CASE REPORTS

CASE 1.

S.D., a Bengali male aged 35, was admitted
under the Professor of Medicine, Nilratan Sarkar
Medical College Hospital, on 1-10-1954. His history
extended over a period of eight years. His initial
complaints were acidity and heaviness in the
abdomen after meals and epigastric pain, reaching
its peak three to four hours after food. Vomiting
was sometimes induced to relieve pain. During
the last five years, there had been progressively
increasing abdominal distension and vomiting after
meals and latterly he could notice a mass moving
in the upper abdomen from left to right. The
number of vomits prior to admission had been on
an average, one per day. He also suffered from a
low-grade of pyrexia, and mild diarrhoea, and
was becoming weaker and thinner,

On examination, he was a thin man, weighing
84 pounds, mildly anaemic; and visible gastric
peristalsis was demonstrated fairly easily. There
was tenderness and com:2 slight muscle guard in
the epigastrium, and in addition there was a cer-
tain amount of diffuse tenderness over the rest of
the abdomen. His blood pressure was 120/95
mm. Hg.

Blood examination revealed the following : —
Haemoglobin 60% ; Red Blood cells 3.0 million|
cmm. and White cells 10,500 ; Neutrophiles were
80%, Lymphocytes 16%, Monocytes 29 and
Fosinophiles 2% ; Sedimentation rate was 71 mm.
per hour. The Wasserman reaction was nega-
tive. Total proteins were 6.56 gms%, albumin
keing 2.87 and globulin 3.69. Urea was 44 mgs%.

A fractional test meal revealed a fairly high
acid curve,

Barium meal examination confirmed the diag-
ncsis of pyloric obstruction, there being however
no filling defect (Fig. 1).

After the standard preoperative treatment the
patient was transferred to the surgical unit and
laparotomy performed on 11-11-1954 (SK.C.). On
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Fig. 1,
Case . X-Ray — Barium meal.

exploration, the stomach was very large, as
expected. The pyloric antrum was the site of a
firm fusiform mass about 1} inches in diameter,
fairly mobile and obviously occluding the lumen.
There were multiple hard white plaques on its
peritoneal surface. The regional lymph nodes,
specially the left gastric, gastro-epinloie, and
pyloric were all enlarged and firm and matted ;
the mesenteric nodes were similarly affected.
There were multiple ncdules varying in diameter
from } to § inch on the peritoneal surface of the
hepatic flexure and body of the stomach and in
the greater omentum. The liver was apparently
healthy. A clinical diagnosis of Carcinoma of the
pyloric antrum with multiple lymphatic and peri-
toneal secondaries was made, though the affection
of the mesenteric nodes was difficult to explain.
A lymph node from the subpyloric group was
taken f.ox: biopsy. A Devine type of exclusion
gastro-jejunostomy was performed in the hope of
securing  the maximum palliation ; the anasto-
mosis  was antecolic and iso-peristaltic and the
selected lqop of jejunum was apparently normal
The pyloric segment was closed and the laparo_.
tomy wound sutured.

The immediate postoperative courss was un-
eventful.  Penicillin  and Streptomyein  were
administered, the .dosage of the lattor was one
gram per day, Soft solids were begun on
19-11—1954. The biopsy result came in about this
time. It read as follows:_

Macroscopx'c ~ specimen of lymph node size of
a pea, consistency firm, external surfa(_:e con
gested, cut surface—homog )
caseous areas.
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Fig. 2.
Case I. Photomicrograph — Section of subpyloric
lymph node (low power).

i i i i d necrosis
Microscopic — extensive caseatlc?n an,
with giant cells both of foreign body and
Langhan’s type with epithelioid cells and lympho-
cytes ; no fibrosis (Fig. 2).

As a result of this the dose of Streptomycin was
doubled and a skiagram of the chest taken; this
revealed no abnormality.

orning of 20-11-1954 Fhe patient com-
plgiﬁerihe o’fn uppelg' abdominal pain of a c;hck;sr
nature ; it started the previous evening an wad
increasing progressively. He had no appetite ar;
looked ill. His temperature was 100°F, pulse rate
was 120 and respiration rate 30 per minute. The
wound was soundly healed, and the abdomen was
soft, but there was some epigastric tenderness and
bowel sounds were exaggerated. An emema was
given with effect, but during the night pain woas
very severe and there were se\{eral vomits, . 3
the next day he was very low indeed; marke
dehydration had set in, the Blood pressure was
80/40 mm. Hg., the pulse rate was 140 per minute.
There was generalised tenderness and rigidity in
the abdomen, some dulness in the ﬂapks but no
obliteration of Liver dulness. A dlagnoss‘ of
diffuse peritonitis was made and it was decnde.d
that laparotomy be performed as soon as his
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general condition improved with transfusion and
gastric suction — very little fluid was aspirated
from the latter. At 9-30 p.m, the abdomen was
opened under local anaesthesia. There was a large
amount of free fluid, fairly thin and bilestained ;
this was aspirated. Fibrinous adhesions were
separated gently to reveal the state of things. The
stcma was twisted but otherwise soundly healed.
There were two jejunal perforations, clean-cut,
with cedematous margins, pale surroundings and
no evidence of congestion or strangulation or
gangrene. The larger one was on the afferens
loop 3" away from the upper end of the stoma
and the smaller one on the efferent loop 2” from
the lower end of the stoma. These were repaired
with two layers of catgut. After making sure that
no element of obstruction existed and that the
pyloric stump was soundly healed, the wound was
closed leaving a drain. The cause of the perfora-
tions remained a mystery.

The patient stood the operation fairly wel} and
improved somewhat the next day. After that
however the manifestations of dehydration and
peritonitis set in again and he went rapidly down-
hill in spite of treatment. He died at 9-40 p.m.
cn 25-11-1954. A limited post-mortem examina-
tiecn was possible. There was gross peritonitis and
fresh perforations of the jejunum; one of the
original rents too had given way. The stoma
remained quite healthy. The pyloric segment
and the affected portion of the jejunum were
removed for histological examination,

Pathological examination of the pylorus yielded
the following information : —

Macroscopically — the mucous surface showed
congestion at places with no definite ulceration ;

the peritoneal surfaca showed no definite tubercle
or congestion.

Microscopically — the mucous membrane of the
stcmach showed evidence of breaking at places
with round cell infiltration in the mucous coats,
In the submucous coat there were round cell
infiltration with giant-cells of Langhan's type
with extension into circular muscle fibres (Fig. 3).

The fragments of jejunum sent were too small
to allow macroscopic comment.

Microscopically the epithelium of jejunal frag-
ment examined was more or less intact except at
places where there was definite breakdown of the
muscularis mucosa and infiltration with round
cells extending up to the peritoneal surface. A
tubercle was present in the peritoneal coat.

CASE 2.

R.M, a Bengali female aged 28 was admitted on
29-6-1953 as an emergency in the Calcutta Medical
College Hospital complaining of acute epigastrie
pain, colicky in nature, and vomiting for the last
24 hours. She gave a history of heartburn and

acidity for five years, but not of any real pain
after meals.
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Fig. 3.
Cacz I Fhotemicrograph — Section of stomach
- wall (high power).

Examination revealed a rather thin wasted
young woman, her respiration was hurried but
her temperature was normal. Thg{e was .tender.-
ness in the epigastrium. A provisional dxggnosm
of diaphragmatic pleurisy was made; this was
confirmed by a skiagram of the chest on 3-7-1953
which was reported upon as * Adhe§19ns in the
Jeft costophrenic angle, irregular opacities at left
base, findings suggest unresolved pneumonia left
base.” Blood examination on 20-6-1953 was as
follows : —

lobin 65%, White blood cells 18600 per
c:;e.;mogeutrophiles 93% and lymphocytes 7%
S.edimentation rate was ‘59..5 mm. per hour: She
was treated with amibxo'ucs for pneumonia but
the abdominal pain contlpued almost daily and
had to be relieved by antispasmodics gnd hypno-
tics. A fractional test meal on 6-7-1953 re\{ealed
a complete absence of free' acid ; the maximum
total acid was 0.29%. A Barium meal examination
was done on 10-7-1953 and reported upon as
follows : — ‘Evidence of malignant new growth
in the pylorus giving rise to a constant filling

Fig. 4.
Case II. X-Ray — Barium meal.

defect, as evident from the series of films, involv-
ing the mucous membrane of the greater curva-
ture. This region is completely aperistaltic. The
pyloric canal is narrow and rigid, allowing free
passage of the meal. The Duodenal cap looks
inverted’ (Fig. 4). A later blood examination
showed haemoglobin to be 70%, White cells 5700
per cmm., with Neutrophiles 56%, Lymphocytes
35%, Eosinophiles 6% and Monocytes 3%. An
X-ray of the chest on 31-7-1953 still showed the
remnants of unresolved pneumonia.

On 4-8-1953, Laparotomy was performed
(KK.G.). On exploration the posterior surface of
the stomach was found to be adherent to enlarged
matted coeliac lymph nodes and to the pancreas.
The splenic and pyloric group of nodes were also
enlarged. A diagnosis of Carcinoma of the
stomach was made and a palliative, partial gas-
trectomy was performed (polya, antecolic); the
affected coeliac group of nodes was cut through
during the dissection. The specimen removed
showed a shallow ulcer in the pyloric region
extending up to the muscle coat, with induration
of the margins and base; it wag 1}” in diameter,
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She did well for the first few postoperative
days; but later signs of peritonitis and a flare-up
of the pulmonary condition manifested them-
selves. There was temperature of 101°F and s
serous discharge from the wound ; the latter was
tested for pancreatic ferments but none were
founq. Despite treatment she continued to
deteriorate and died on 16-8-1953.

The histology of the lesion in the stomach was
as follows:— There was extensive denudation of
the epithelium with caseous necrosis in the sub-
mucous coat associated with typical tubercle
formation consisting of caseation, round and
epithelioid cell infiltration and Langhan’s type of
giant cells. Many foci of such lesions were pre-
sent in all the coats of the stomach affecting a
wide area,

Discussion
Clinical.

Apart from the fact that both these cases
occurred in young adults, and that both
terminated fatally after an operation, there
is very little clinical similarity between
the two cases.

The first case had a long chronic history
strongly resembling that of peptic ulcer
followed by pyloric stenosis; fractional
test meal and radiology confirmed the
diagnosis. There were however a few
puzzling features which tended to point to
some other condition — the history of low-
grade pyrexia, the generalised abdominal
tenderness and resistance on palpation, the
emaciation which was out of proportion to
his vomiting and finally the markedly ele-
vated sedimentation rate. In actual fact
these findings were thought by the Pro-
fessor of Medicine to add up to a diagnosis
of tuberculous peritonitis coexisting with
pyloric stenosis, but unfortunately the
matter was not pursued further.

At the first operation of course there was
no evidence of peritonitis, but again
although most of the operative findings
were those of Carcinoma of the pyloric
antrum, there was one striking anomaly —
the enlarged mesenteric lymph nodes.
Retrograde involvement of these in Gastric
carcinoma though not impossible, was cer-
tainly unlikely, especially such extensive
involvement from a relatively small and

mqbile pyloric _mass. Nevertheless the
198.101'1 was treated on the assumption of its
being malignant, and the biopsy report
eagerly awaited. When the lymph node was
reported upon as tuberculous, two possi-
€ considered — was it
stomach or merely non-
: nosis with tabes mesen-
terica? We were contemplating ways and
means of determining the actual nature of
the gastric lesion when the patient suddenly

took a turn for the worse

( . and presented us
with diffuse peritonitis an p o
perforations at the

ruled out the poscibility of thejr being due
to trauma of the jejunal clamps, since the

anastomosis had been Performed flush on

thc:‘ cla,mps. However, three days later the
patient's demise made possible a more

detailed study of the stomach and affected

jejunum and the tybe
both convincingly revea] erg'UIous nature of

T}_ie second case on the other hand was
?dmitted as an emergency and at the outset
it was difficult to decide whether thi
emergency  was thoracic op abdomi ls
However she did admit of gastri s

Barium meg]
f the pyloric

was again considerab]
was evidence of unres
the lower zone of the

¥ raised, ang there
olved Pneumonia in
left lung, At lapa-

doubt the diagnosi

although it was considered incurab]
palliative resection was attempted a 3
myolved nodes were cut through ¢ n
tins procedure. As Postmortem exa:]x"mg_
tion was not Permitted, it ig dif’ficultm;i
name the exact cause of death, byt miliarg

and
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dissemination and acute tuberculous peri-
tonitis are the most likely.

Particularly in view of the fatal termina-
tion of these two cases we have pondered
deeply over the question o_f earlier diag:
nosis to enable a more rational treatment
to be carried out. Radiology has not helped
us much, but recourse to gastroscopy and
to a therapeutic test would have probably
yielded results ; unfortunately the former
was not available to us at that time, and
the value of the latter had not been aiie-
quately realised.Facilities for frozen section
and biopsy at the time of laparotomy might
also have been of help.

Pathology.

It is fortunate that our two cases illus-
trate the two main types of gastric tuber-
culosis. The first belonged to the hyper-
plastic or infiltrative type, the submucous
layer being extensively involved and the
mucosa macroscopically mtaet; the pre-
dominant feature being luminal ol?strue-
tion. The second case was ulcerative in
character with involvement of all coats of
the stomach and sprejeld beyonq to the
structures of the posterior gbdommal wall.
The characteristic undermined edge of a
tuberculous ulcer was hovyever not obvi-
ous, and there was induration.

In neither case was it possible. to examine
the lungs postmorterp and this is parti-
cularly unfortunate in the second case as
radiological evidence of disease was pre(i
sent and it could not be determine

whether it was tuberculous or otherwise.

The microscopic appearance of the
stomach call for little comment — theyf are
the classical lesions of a rather acute form
of tuberculosis. Our eﬁort; to demonstra.te
the tubercle bacilli by Zeliil—Neilsen. stain
have been unsuccessful. This according to
Broders, would relegate our cases of’Ga.s-
tuberculosis  from positive to
¢ probable ’, but other authors do not attack
the same significance to the baeilli, as these
are likely to be destroyed in an acute
necrotic lesion. In any case tiie difiicuflty
of suggesting an alternative diagnosis for

tric

these histological appearances is almost
insurmountable. The only other lesions
that we can possibly bring to mind are
Boeck’s sacroidosis, atypical Hodgkin’s
disease and syphilis. In the first two casea-
tion and necrosis are not found and the
lesions are well-defined, while the
Langhan’s type of giant cells exclude
syphilis.

Examination of the jejunum in our first
case likewise established without doubt the
tuberculous nature of the acute ulcerations
and perforations. The problem that arises
in this connection is whether the tuber-
culous lesion in the jejunum was entirely
the result of the first operation or whether
the region of the jejunum utilised for the
anastomosis was already affected with
tuberculosis at this time, the lesions merely
becoming active as a result of the anasto-
mosis. All that one can say is that the
jejunum  was macroscopically normal at
the time of the first operation, but the
extensive mesenteric lymph node involve-
ment certainly points towards a primary
intestinal lesion. Moreover it is not at all
clear how the anastomosis could help in the
production of the perforations. Possibly the
gastric lesion which was previously sub-
mucous was cut through during the tran-
section required for the Devine anastomosis
and this allowed the rapid spread of infec-
tion into the upper jejunum. Again the
site of transection was macroscopically
normal and the stoma was quite healthy at
the second operation and at autopsy.

Extensive lymph node involvement was a
conspicuous feature of both these cases —
particularly the first. The significance of
this in assessing the mode of infection and
spread of the tuberculous process is a
matter for debate, but there is certainly a
strong suggestion of a ‘primary complex’.
It is possible for the gastric lesion to be
secondary to an intestinal lesion in the first
case and a pulmonary lesion in the second,
but it could on the other hand be the pri-
mary focus of tuberculous disease, with
spread by direct extension and via. the
Iymphatics to adjacent nodes. The actual
route by which the bacilli reached the wall
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of the stomach and what factors predis-
posed the stomachs of these individuals to
tuberculous infection are matters for pure
speculation and we would rather not
hazard a guess.
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A CASE OF INTERNAL HERNIA OF SMALL INTESTINE
by R. P. KOPPIKAR and HARISH CHANDRA, Jaipur.

During the course of routine dissection
of an adult male body in the Anatomy
Department, S. M. S. Medical College,
Jaipur, it was found, on opening the abdo-
men, that the small intestine was in a
lump, encaged in a peritoneal sac having a
narrow orifice. An abnormal branch of
the inferior mesenteric artery supplying the
left half of the transverse colon and the
splenic flexure was away from the posterior
abdominal wall and bordering the opening
of the peritoneal sac. The upper left colic
branch of the inferior mesenteric artery
supplying the descending colon was going
posterior to this sac. The small intestine
was attached to the posterior abdominal
wall by a small mesentery and the maxi-
mum width of the mesentery was 3 inches.
The superior mesenteric artery before
entering into the sac was giving middle
colic and iliocolic branches. The opening
of the sac was 14 inches wide and the sac
was 6} inches long, 5 inches broad, and 4
inches high. Caecum and appendix were
in the right lumbar region.

The history of this dead body was not
available but it appeared that this internal
hernia was not the cause of death as the
herniated intestine showed no signs of
obstruction, strangulation or gangrene,

It seems to be a congenital internal hernia
which must have occurred at the time of

Sur MESENTERIC AR,

INF, MESENTERIC ArT)

OPENING OF THE Sac

withdrawal of the gut from the extra
embryonic coelom. The returning coils of
the intestine were pushed down and to the
left into a sac formed by gradual pushing
of the mesentery of this abnormal branch
of the inferior mesenteric artery.

SuMMARY

A case of internal hernia of small intes-
tine in the mesentery of the abnormal
branch of the inferior mesenteric artery is
reported.
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THE XVII ANNUAL CONFERENCE

The XVII Annual Conference of the Association
of Surgeons of India will be held on the 29th, 30th
and 31st December, 1955 at Amritsar. The General
Body meeting will be held on the last day of the
Conference, i.e. 31st December, 1955. The meetings
of the Editorial Board and the Governing Body
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Dr. S, S. Anand, F.RCS, F.ACS, FCCP,
35, The Mall, Amritsar.

At the Conference the following subjects will
be discussed : —
1. Surgery of the heart and great vessels—
Opener : Dr. P. K. Sen, Bombay.

Ceconders : Dr. S. S. Anand, Amritsar.
Dr. A. K. Basu, Calcutta,

2. Tuberculous disease of the Spine—
Opener : Dr. B. Mukopadhaya, Patna,
Seconder : Dr. K. S. Grewal, Amritsar.

3. Urinary Calculii—
Opener : Dr. L. B. Joshi, Poona.
Seconder : Dr. M. Krishnamurthi, Madras.
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Besides these, a few * » .
read at the Conference, Short Papers”  will be

Subjects for discussion at future meetings
18th Meeting :

1. Cancer of the Lung—

Opener : Dr. A, K. Basu, Calcutta,

2. Hypospadias—
Opener : Dr. R. N, Sinha, Patna
Seconder : Dr. R. N. Sharma, Lucknow

3. Spinal injuries particul
region— p arly of the cervieal

Opener : Dr. H. K Sark
Pt A ar, Calcuit
Seconder : Dr. A, K. Saha, Calcuttaa,

19th Meeting :

1. Non-malignant Strictyre of Oesophagus

by Dr. Subrata Banerjee, Calcutta,
2. Surgery of Intracraniql Vascular Lesi

by Dr. B. Ramamurthj, Madras, "
3. Gem’to-Un’nary Testis

by Dr. E. J. Borges, Bombay,

NOTICES

RAILWAY CONCESSION TO ATTEND THE 17TH ANNUAL CONFERENCE
OF THE ASSOCIATION OF SURGEONS OF INDIA

Concession of Return tickets in 1st, 2nd and 3rd classes on payment of single fare
(Mail fares being charged in case of 2nd and 3rd classes) to persons attending the 17th
Annual Conference of our Association, has been granted.

The grant of this concession is subject to the condition that each member produces
a certificate from the Hony. Secretary of the Association of Surgeons of India to the effect
{hat he is a bonafide member of the Asscciation travelling to attend the annual meeting
of the Association of Surgeons of India and that his travelling expenses will not be borne
by Central or State Govt. or Local Body or a Statutory Authority.

Members who are attending our ensuing Conference, are, thercfore, requested to
obtain a Certificate from the Hony. Secretary before purchasing their tickets.

A. VENUGOPAL,
Hony. Secretary.
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RHINGSPORIDIOSIS — A STUDY WITH REPORT OF A FATAL CASE
OF SYSTEMIC DISSEMINATION

by R. V. RAJAM!, G.S. VISWANATHAN?, A. R. RAO,
P. N. RANGIAH! and V. C. ANGULIS5, Madras.

Introduction .

Rhinosporidiosis is a fungus infection of
the mucous membrane 'of the nose, eyes,
ears, larynx, and occasionally the vagina,
penis, and skin characterised by the deve-
lopment of polypoidal granulomatous
growths which may be sessile or peduncg-
lated. The causative agent is Rhinospori-
dium Seeberi named after Seeber3!, who
described the fungus in 1900 although
Malbran? in 1892 in Argentina, O’Kinealy?’
in 1894 in India, and Ellet!s in 1897 in
US.A., had seen the fungus in the nasal
pc;ls;pi ’of man. These authors regarded !;he
agent as a protozoon. But the vegetative
nature of R. Seeberi was definitely demoq-
strated in 1923 by Ashworth® who classi-
fied the parasite among the phycomycetes.
In 1906 Theiler? in South Africa reported
the first case of Rhinosporidiosis in domes-
tic animals. Ayyar*5¢ in India (1925,
1928, 1932) recorded rhinosporidial tumours
in the nostrils of cattle and horses. Ciferri,
Redaelli and Scattizi!! in 1936 established
the identity of rhinosporidium seeberi and
rhinosporidium equi.  DeMellow!* after
reviewing the systematic position of
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R. Seeberi has given the following classi-
fication :

Division Eumycetes.
Class Phycomycetes.
Order Chytridiales,
Family Coccidioidaceae.
Genus Rhinosporidium.
Species Seeberi.

Geographical distribution :

DeMello has recorded the geographical
distribution of rhinosporidiosis as reported
in both man and animal upto 1953. In a total
of 463 human infections and 49 animal infec-
tions, Asia heads the list with 384 human and
25 animal cases; the Americas taking the
second place with 63 human and 21 animal
infections. 13 human and 3 animal cases
are reported from Africa and only 2 human
infections from Europe and 1 from the
Pacific islands are listed. Among the Asian
countries, the disease is endemic in India
and Ceylon, with the highest number of
reported human cases in the world — 50 or
24°¢ of the total. Even among animal
infections, India easily leads with 25 cases.
The reported 236 human cases from India
up to 1953 does not in the opinion of the
authors represent the actual incidence of
the disease and seems an under estimate,
4S many cases are unreported or missed.
The first case report from India was by
O’Kinealy?® from the Medical College Hos-
pitat, Calcutta (1903). Since then a num-
ber of workers have reported the occur
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rence of the disease in various parts of
India. In 1907 Beattie” recorded the occur-
rence of rhinosporidium in an aural poly-
pus sent to him by T. M. Nair from
Madras. In 1910 Ingram!” from Madras
published an account of the growth from
the glans penis and conjunctiva. Tiru-
murti®® in 1914 reported 15 cases from the
Pathology Department of the Medical Col-
lege, Madras. Allan and Dave? in 1936
gave a detailed description of 60 cases
observed and collected by them from
Madhya Pradesh. Mandlik?® from Poona
(1937) recorded 48 cases and made some
significant observations on the occupational
incidence of the disease. Dhayagude!?
(1941) from Bombay recorded 45 cases
observed by him over a ten year period.
Cherian and Satyanarayana!® in 1949 pub-
lished over a hundred cases of rhinospori-
diosis observed and treated by them at the
Government General Hospital, Madras, of
which 72 patients were seen during the
first half of 1948. "Forsyth!6 (1924) placed
on record the first case of skin infection
and Tirumurti® (1924) reported the first
case in a female whose history went back
to 1904. Kirkpatrick?® from Madras (1916)
recorded the first case of lachrymal sac
infection. The first unusual case of a
parotid salivary cyst due to rhinosporidiosis
was recorded by Mahadevan?! in 1952 from
a patient under his care in King George
Hospital, Visakhapatnam. Thus it may bz
seen that workers from South India have
reported the largest number of rhinospori-
dial infections from among the States of the
Indian Union, and even from the whole
world. Karunaratna® (1939) from Ceylon
published detailed data on the incidence of
the disease in 104 cases studied by him.

Incidence by age, sex, occupation and
localisation :

The age range is very wide from 6 to 82
years although the majority of infections
have occurred in children and young
adults. Males are more often infected than
females in the ratio of 9 to 1 as reported by
Bhaskara Reddy® from the records of the

Pathplogy Department of the Madras
Medical College over a 12 year period. The
great male preponderance in the incidence
of infection is in keeping with the sex inci-
dence of other deep mycoses and probably
due to the greater occupational or environ.-
mental hazards to which the male is
exposed. As in the case of other deep
mycoses, rhinosporidiosis is predominantly
a disease of persons living in the rural
areas. There seems to be some evidence
that dust andjor water, the latter parti-
cularly of the stagnant variety in tanks and
ponds may be sources of infection
Mapdhk” in Poona noted 3 high incidence
of infection (20/) in a group of workers
engaged in removing sand from the bers
of a stagnant river although Norhong24-25
failed to demonstrate the fungus either i
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Penile localisation, first recorged
i t than

am!7 is probably more frequen
rﬁ’ Infgel\‘v reports in the literature wpuld
uegest. The disease on the glans penis or
fn-gthra may easily be mistakenv for vene-
real warts and liable to be missed com-

bronchi.

, pletely. Another peculiarity noticed in the

observed cases of penile and urethral
rhinosporidiosis s the greater frequ_ency
among Muslims who are in the habit of
applying a piece of stone or brick to the
external urinary meatus after every act of
micturition to absorb the last few drops of
urine. There is no epidemiological proof
that the penile and urethral infections are
caused by sexual intercourse as has been
suggested by some workers. Cutaneous
localisation of the infection has been only
very infrequently reported by Forsyth!¢ on
the face ; by Allan and Dave? on the foot ;
by Dhayagude'® on the trunk and extremi-
ties ; and by Cherian and Satyanarayanal?

on the scalp.

Dhayagude’s case!3 was a rare and un-
usual example of generalised_ sub-cutaneous
rhinosporidial granulomata in a male aged
40 years. The sub-cutaneous swellmgs —
some of them ulcerated as they grew bigger
__ occurred on the face, thorax, abdomen,
back, genital region. and on bpth the upper
extremities ; no primary lesion could be
discovered in the nostrils or p_harynx. On
the hypothesis that the multiple sub-cuta-
neous localisations should have occurred
through a hematogenous spread of the
infection, repeated but  unsuccessful
attempts were made by him to demonstrate
the fungus in the blood. A rare instance
of a visceral localisation is a report by
Alessandrini,} as quoted by DeMello, second
hand. of tumour of the brain in the fluid of
which the parasite was demonstrated. No
further details are available about this case.

Clinical features:

When the lesions occur on the _mucous
membrane of the nostrils or conjunctiva,
they start as pinpoint granulations \yhlch
¢lowly grow in size and bec.ome'sessﬂe or
pedunculated. They are pink in colour,
friable, soft, very vascular and they bleed

readily on removal. The papillary projec-
tions on the surface of the growth, give it
an irregular lobulated appearance. A close
examination of the surface of the growth
preferably with a hand lens reveals multiple
minute white spots which represent the
bulging sporangia through the attenuated
epithelium. The growths are usually single
though multiple growths in the nostrils and
conjunctiva are not uncommon, In the
nestrils and upper respiratory passages, the
growths may cause obstruction to breathing
with symptoms of chronic coryza. Larger
lesions on the conjunctiva and lid margins
may cause lachrymation and photophobia.
Infection of the lachrymal sac may cause
obstruction to the flow of tears and set up
a dacryocystitis. The lesions on the skin
may be cutaneous, sub-cutaneous, sub-
fascial or intramuscular. The cutaneous
lesions start as tiny pin point papules and
are painless. As they grow in size they
assume a globular or slightly flattened
shape with a pearly surface, some of the
lesions locking not unlike molluscum con-
tagiosum but without the umbilicated cen-
tre. The surface of the older cutaneous
lesions tends to become slightly verrucous.
Pedunculation of the cutaneous lesion is
uncommon. The growths arising in the
sub-cutaneous tissue or in the fascial or
muscular planes are firm in consistency,
rounded or ovoid in shape and tender to
pressure. The lesions on the foot are parti-
cularly painful causing incapacitation in
walking. The general health of the patient
is not affected by the local tumours which
have a slow and prolonged evolution.
Spontaneous regression of the growths has
been recorded in some cases. A tendency
10 recurrence after removal is a character-
istic feature although the recurrence
remains localised to the original site. The
most remarkable example of recurrence jg
that described by Cherian® where a nasal
lesion was operated on, ten times, in 15
years, the growth having recurred after
each operation. The disease is benign as
long as the lesions are confined to the
external _mucous or cutaneous surfaces,
Caste!lam and Chalmerss suggested that the
infection may endanger life by causing a



272 THE INDIAN JOURNAL OF SURGERY

septicaemia, but have not recorded proof of
such an occurrence. A search of the lite-
rature on the subject has failed to reveal
any instance of a fatal termination or
autopsy record of generalised or visceral
dissemination.

Source and mode of infection :

The source of infection and the patho-
genesis of the disease continue to remain
unsolved problems although more than
half a century has elapsed since the first
recognition of the disease. R. Seeberi has
not yet been cultivated and its infectivity
has not been established by animal trans-
mission experiments. Natural transmission
from one member with the disease to other
members of the family has not been
recorded though they may be living in close
propinquity under identical environmental
conditions. According to DeMello,4 two
main hypotheses have been suggested with
respect to the mode of infection — direct
transmission, and a life cycle with a sapro-
phytic phase; in the former, the spores of
the fungus may gain a foothold on the
exposed mucous surfaces through dust or
water or through infected -clothes or
fingers. Transmission through dust or water
cannot account for the marked vreponder-
ance of the disease in males. The existence
of an exogenous source has not heen
demonstrated. Some authors have svg-
gested the possibility of transmission from
ar  animal host, as the disease has beer
reported in certain domestic animals suck
as the horse or cattle. But there is no
proof adduced for such transmission. As
Karunaratna!® points out, the tendency for
local recurrence of the infection would
csuggest that the parasite undergoes its
romplete cycle of development in the
human body without the intervention of an
intermediate host. Fish have been sug-
gested as possible sources of infection buvt
here again proof is completely lacking. Or
the analogy of other deep mycoses, the
existence of a life cycle with both a sapro-
phytic and an infective phase in man and
animals is postulated. DeMello!* suggests
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Fig. 1.
Early Papular lesion, with stretched out epi-
dermis and acanthotic collarette. (H & E x 32)

the late division of the cytoplasm in the
formation of the spores, the absence of
residual cytoplasm, the presence of a
mucoid matrix and the formation of cellu-
lose in the wall of the cyst. Ashworth? has
established the developmental life cycle of
the parasite as it is encountered in human

tissues. The following is a summary of his

findings!? :

The early trophic stage of the pa}rasite is
a small round body (6 to Tu in diameter)
with a chitinous wall. a r}uclgus an.d a
karayosome. This increases in Size uqtll it
becomes 50 to 60u in dlameter.. Mitotic
nuclear division occurs revejcllmg four
chromosomes. Further increase 1n size and
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Fig. 2.
An intraepidermal ripe sporangium.
(H & E x 320)

repeated nuclear divisions take place until
the spore becomes 100u in diameter. At this
stage a thick layer of cellulose is deposited
1n§ide the chitinous outer membrane. A
thickening of the wall membrane is
pbserved at one point with an opening at
its _centre called the pore. The nuclear
divisions continue with cleavage and
‘rounding up of the cytoplasm, which result
In a sporangium containing about 4000
spores. Two further divisions increase the
number of spores to approximately 16,000
The spores are spherical, 7 to 9y in ’dia-'
meter, have a thin chitinous membrane
contain a nucleus and severa] uniformly
sized refringent granules or spherules Witg
the progressive but irregular maturat.ion of
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Fig. 7.
rig. 5.
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i ully i f development.
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Shows buckled, looped and distorted forms.
(H & E x 160)

Temid
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Spherules con

A medium sized sporangium within a mother )
magnification.

sporangium. Note the margination of fibroblasts
around the wall of the sporangium, separating it
(H & E x 640)

taining sporeg under high power

MCMBDUS stain x lao)
from the rest.

Foreign body giant cells
degenerated sporangia.

daughter spores within a

insi the
Spherules inside (McManus stain x 640)

In the vicinity of
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except at the edges where a moderate
collarette of acanthotic epithelium is seen
going down into the connective tissue
(Fig. 1). Localisation of the parasite in
the epidermal layer has only been very
infrequently observed (Fig. 2). The pres-
sure of a ripe sporangium may cause a
breach of the epidermis and the spores may
be seen pushed out to the surface. In older
cutaneous and sub-cutaneous lesions, there
is a moderate epidermal hyperplasia with
sub-epidermal fibrosis separating the deeper
granulomatous nodule (Fig. 3). The core
of the granulomata in earlier lesions con-
sists of fibromyxomatous connective tissue
in which the parasites in various stages of
development and degeneration are found
closely packed against one another in con-
siderable numbers (Fig. 4). Such malig-
nant multiplication of rhinosporidium see-
beri, the dominating feature of the histo-
logical picture has not been observed in
other mycotic infections. Looking at a
typical section of the granulomata it
appears there is a relentless struggle for
survival among the parasites with the
result that some are still born ; others grow
up a little but die or become sterile. Only
a thin chitinous envelope marks their
identity. Many parasites grow up to 100 to
150u in diameter, develop a thick cellulose
wall but fail to mature and produce spores,
their interior almost empty with a little
vacuolated protoplasm staining feebly with
eosin or leuco fuchsin. Many sporangia
150 to 200u in diameter are found in differ-
ent stages of maturation (Fig. 5). The
developed sporangium 250 to 300u in dia-
meter is fully gravid with closely packed
spores in various stages of development
(Fig. 6). A few of the degenerating spo-
rangia are filled with a structureless homo-
geneous material (Fig. 7). Buckled, looped
and distorted forms are also seen (Fig. 8).
It is not uncommon to find an individual
spore developing into a medium sized spo-
rangium at the expense of other sister
spores inside the mother sporangium (Fig.
9). As these spores mature, a number
of highly refringent bodies appear in their
cytoplasm.  The function of these minute
bodies has been a matter of controversy.

2
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Ashworth3 called these, bits of proteinace-
ous matter which may be made use of in
the formation of the future cell wall of the
trophic stage of the parasite. In the matur-
ing spore under high power magnification
they appear as small spherical bodies with
a definite cell wall and show a uniformity
in size, In sections stained with haema-
toxylin eosin these spherules, about 2u in
diameter show a slight eosinophilic cyto-
plasm with a thin darkly staining envelope.
With Hotchkiss McManus stain they have a
pink envelope and slightly purplish cyto-
plasm, with a suggestion of a nucleus. We
confirm the observation of Shrewsbury3?
that these spherules appear at a very early
stage of the development of the spores even
before the cell envelope is formed. The
spherules occupying the interior of the
spore at different planes, give the latter a
characteristic appearance of a hollow sphere
filled with these smaller corpuscles.
Shrewsbury32 questioned the opinion
expressed by Ashworth3 that the spherules
are merely building material for the wall
of the future trophic stage of the parasite.
It is suggested by the authors that these
spherules, inside the daughter spores may
represent a further stage in the cycle of
development of the parasite and may be the
precursors of the trophic stage (Fig. 10).
Under high power magnification, when a
sporangium containing the spherule-laden
spores, is examined, the authors observed
rupture ot some spores, with the spherules
lying outside the sphere envelope in a
faintly stained matrix inside the sporan-
gium (Fig. 11). Such globules singly or in
clusters were also observed in the connec-
tive tissue spaces (Fig. 4). Shrewsbury?32
has recorded similar findings with photo-
micrographs. It is reasonable to conjecture
that these globules have developed from
the spherules and may either be a stage in
the final transformation into the trophic
stage or may represent the early phase of
the fungus. The real nature of the spheru-
les can only be established when the para-
site can be successfully cultured.

In the sections prepared from many cuta-
neous 1e§ions, evidence of increased vascu-
larity, dilated thin walled sinusoidal blood
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spaces, haemorrhages etc., was lacking. It
is probably characteristic of mucous mem-
brane lesions as described by Karuna-
ratna!®. The inflammatory reaction as seen
in sections of the earlier lesions is not
inconsiderable, consisting of a few scattered
lymphocytes, histiocytes, and occasional
polymorphonuclear leucocytes. But in older
sub-cutaneous and intra-muscular lesions,
there is a dense inflammatory reaction with
a tendency to the formation of bands of
fibrous tissue separating individual spor-
angia. In such lesions many foreign body
giant cells are a constant feature.  These
giant cells are found in large numbers out-
side, in the immediate vicinity of degene-
rated sporangia (Fig. 12). Giant cells
sometimes are also found inside a sporan-
gium, containing in their cytoplasm a few
spores of R. Seeberi (Fig. 13).

The so called trophic stage described by
other workers consisting of a thin chitinous
wall with a nucleus and karyosome was not
easy to identify in sections but globules of
the same size and staining reaction with no
nucleus as described by Shrewsbury3,
were identified, both inside the sporangium
and scattered in the connective tissue
stroma (Fig. 4). Karunaratna!® describes
degenerating spores filled with fatty mate-
rial ; the authors have not been able to
confirm his observations in the sections
studied by them. In the histo-pathological
study of rhinosporidial granulomata co-
existing pathological changes indicating
other diseases such as squamous epithe-
lioma (Karunaratna'8), Leishmaniasis
(Migone?4), and Leprosy (Allan and Dave?,
Rosenbaum?3®) have been described. The
morbid anatomy and histopathology of vis-
ceral lesions will be dealt with under the
case report as they were autopsy findings.

Diagnosis :

Rhinosporidiosis should be suspected in
all polypoidal fleshy growths occurring on
the external mucous surfaces such as the
nostrils, naso-pharynx, conjunctiva and
penis particularly in endemic areas as in
South India. But when the disease occurs
at upusual sites, skin, sub-cutaneous tissue

etc., the clinical suspicion is not roused and
the diagnosis may be missed. Direct exami-
nation _of an impression smear from a
growt}} in the mucous membrane or aspira-
tion biopsy of a cutaneous lesion, mixed
W}th a drop of water and pressed'between
slide and coverslip, will easily reveal the
characteristic morphology of the parasite
No special fluid or stain is necessary for the
identification of the parasite. One of the
best staining procedures for studying the
parasite in tissue smears or sections is the
Hotchkiss McManus stain for fungus. The
principle on which this special staining
method is based, is that fungi contain a
complex polysaccharide in their lining
membrane and interior. The polysaccha-
ride is reduced to a polyaldehyde by per
iodic acid, and the latter is stained a d‘e):_l
red colour with leuco fuchsin (Schif’f'p'
reagent). The authors have found thi:
method of staining Particularly helpful in
xdgntlfyxng the parasite in the blood. body
ﬂulds_ and viscera where they are ‘founf!
only in small numbers and with the ordi
nary routine stains, cannot be easily disti .
guished from other cellular elements "

The tinctorial characteristics of th
site stained by the Hotchkissf I:/I:Nﬁ::'s;
method vary with the stage of developmen.t
of the fungus. The parasites stand out in
vivid contrast from the surrounding infla
mmatory cellular and fibrous tissue ele-
ments, which are stained a pale red or li h~
blue colour. The outer chitinous membrg :
of the sporangium is stained a dark uar;e
and the inner cellulose layer, a brigxl)mtrx?g
colour. The colour of the spores varie 3
from a bright pink, dark red to a dees
;?:egden:)a. 'I‘t}}llg Immature spores are ol’ftli
y a thin pink ce i
the interior occupied b)lzl ?:crﬂgf:f:ii ;w ltt(h
plasm. staining a pale red colour %‘h)_
maturing spores are composed of ciustee'
of §pherules arranged in morula fashion a rg
stain a deep red colour, with or withoutn a

definite cell envelo
pe. The cell m >
when present stains a deep (:rimso?mmbranL

Prognosis :

. The prognosis of rhinosporidiosis occurr-
ing on the external mucous surfaces is
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Fig. 13.
nt cells within a degenerat-
(H & E x 320)

Spore containing gia
ing sporangium-

favourable except for a tendency to recur-
rence of the lesions. Spontaneous dis-
appearance of the growth has been recorded
by some okservers. The rare case .of
extensive systemic dissemination ~ with
cutaneous and visceral involvement such as
the case under report may end fatally.

Treatment :

For the localised lesions occurring on vthe
mucous or cutaneous surfgces. surgical
excision of the growth has_ given the best
results. The salts of antimony, bismuth,
iodine etc., have been tried botb by 10f!al
instillation and parenteral administration

Fig. 14.

Mr. A., aged 40 years, locking ill and mal-
nourished, with moderate degree of ascites.

by many workers, but most of these drugs
have failed to cure the disease. One of the
recently advocated aromatic diamidine
compounds (Pentamidine) was tried in the
authors’ case without success.

Surgery gives the best results in pedun-
culated growths. In sessile tumours, recur-
rence is the rule after attempt at removal.
There is a real danger of dissemination of
the parasite in the use of a simple snare
without cauterisation.

With this short review and study of
rhinosporidiosis the following case report is
presented : —
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Fig. 15. Fig. 17,

An oval doughy subcutaneous lump lateral to ofN{;:mp‘e_ nodules back, the one to the right side

the inferior angle of the scapula. A raised cutane-
-ous nodule is also seen in the loin region.
ose of molluscum

contagiosum but without the umbilication,

Fig. 16. .
An ovoid nodule in the posterior axillary line Fig. 18.

A fungating ulcer with irregular everted

at the junction with 10th rib, left side.
edges, above the left iliac crest
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CASE REPORT

3 i e aged 40 years, tailor by

A mpdu amnﬁr nlf:m:l:l fro%n a village 100 miles
pmfes;;::;m had been attending the general qut-
o ts of the Government General Hospital,
t;:s, off and on since 2nd February 1954 with
M::lti le skin lesions which had been puzzhng the
g‘h igians for four months, ‘Multiple Neuro-
e ‘Hansen's infection’, ‘Malignant Mela-

ma’, )
g:;.oa‘ were a few of the spot §1agnoses recqrde'd
on the out-patient ticket in the patient’s
possession.

complaint seems to have started
:fhheu\grzs:::arancep of a painful §w¢_.ellmg on.the
‘"] of the right foot followed by s_umlar swe_llmgs
soethe trunk and extremities dunpg a period of
?:ur months prior to his seeking relief at the Gov-
ernment General Hospital, Madras. During t'hls
period the patient stated he had been suffering
from irregular attacks of low fever. T'he swelling
on the sole of the right foot was.l‘nmsed at the
out-patients _suspecting the condition to be an
abscess. While this had not healed, he went away
and sustained an operation on ar}qther painful
swelling in the region of the lgft iliac crest at a
district hospital near his native v1llage.‘ A.fter
some time when he found that both the .mclsed
Jlesions were not showing any sign of healing, he
sought admission at the General Hospital, M?dras,
The patient was admitted on 4-6-1954 into a
surgical ward under the care of one of the
authors of this study (ARR.). A biopsy of'an
unopened cutaneous lesion on the left thigh
revealed Rhinosporidium Seeberi in the section
and subsequently the exudate from the open
lesions on the foot and loin likewise revealed the
presence of the typical parasites. At the request
of the senior author (R.V.R.) who is mtexjested in
the study of the deep mycoses, the patient was

transferred to the Venereal Diseases Department
for special study on 23-6-1954.

Previous history :

The antecedent history of the patient goes back
to 1934 when he suffered from bleeding from the
right nostril. A fleshy tumour was located and
excised by a Physician in a Taluk hospital adjoin-
ing his village. In 1937, he sustained a genital
sore after a sexual exposure, for which he under-
went a circumcision. In 1948, after an interval of
14 years, the trouble in the nostrils recurred with
obstruction and bleeding. He sought treatment at
the E.NN.T. Department of the Govt. General Hos-
pital, Madras, where the growths were removed
from both nostrils. After a second interval of
freedom from the nasal trouble for about 5 years,
he suffered a second recurrence of growth in the
nostrils, which was again excised at the Govt.
General Hospital, Madras. The present complaint
started 2 months after the last operation.
Condition on admission :

The patient (Fig. 14) was looking ill and mal-
nourished with a pinched pale painful facies, warm
sweating skin and a dry coated tongue. Marked
pallor of the conjunctiva. Temperature 100.8
degrees. Pulse 106 and respiration 20. The
abdomen was slightly tumescent and shifting dull-
ness was elicited. The liver and spleen were not
palpable but there was tenderness in the region
of the right hypochondrium. Heart and lungs
normal. Circumcised phallus with a scar on the
shaft. Bilateral hydrocele. Extensive scabieic
lesions on the extremities. No evidence of lymph
node enlargement. The striking clinical feature
was the large number of cutaneous, sub-cutaneous
and intramuscular tumours the details of which
are listed below :

axillary line.

REGION No. LOCATION AND SHAPE SIZE
FACE 1, A tiny paule 0.5 cm below the inner end of the 2 mm. im diameter
' right eye brow.
AXILLA 2. A date seed shaped sub-cutaneous swelling right 2% cm/1 cm.
anterior axillary fold.
3. A date seed shaped sub-cutaneous swelling 2 cm/ % cm.
posterior axillary fold right axilla.
ARM 4. A tender oval lump over the posterior surface of 2cm /3 cm,
the left arm at the junction of the upper third
with the lower 2/3 rds.
CHEST 5. A pea shaped sub-cutaneous lump 1 in. internal to 3 cm. in diameter
right nipple across the fourth rib.
6. A dome shaped nodule posterior axillary line at 1 cm. in diamter,
the junction with right 9th rib.
7. A nodule on the left side chest 10th rib posterior 1 e¢m. in diameter Fig. 16
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REGION No. LOCATION AND SHAPE
8. An oval, doughy sub-cutaneous freely movable
swelling lateral to inferior angle of left scapula,
BACK 9. A tiny papule over the 4th thoracic spine.

10 A mammilated tumour 1” to the right of '10th
dorsal spine fixed to the skin but freely movable
over the deeper parts,

11. Two tiny molluscum contagiosum

& 12. like lesions to the left of the 11th dorsal spine.
LOIN 13. A fungating ulcer with irregular everted edges
just above the iliac crest on the left side.
LOWER 14. A diffuse tender sub-cutaneous lump between the
EXTREMITIES ischial tuberosity and greater trochanter on the
left side.

15 A scar posterior aspect of left thigh (post-
operative wound).

18. A molluscum contagiosum like lesion on the
lateral aspect of left thigh 5 cm. below the
greater trochanter,

17. A sub-cutaneous nodule about 5 c¢m. proximal to
left patela.

18. A papule at the junction of the upper 2/3rds with
the lower third left thigh in front.

19. A cutaneous lump firm to the feel on the left
medial femoral epicondyle.

20. A nodule on the skin of left calf,

21. Another over the lateral aspect of left leg.

29, A sub-cutaneous nodule just below the level of the
left medial malleolus.

23. A sub-cutaneous mass on the posterointernal
aspect of the upper third of right thigh.

24, Cutaneous lumps, medial side of

& 25 lower half of right thigh 6 cms apart,

26. A diffuse doughy infiltration of the calf muscles
on the right side.

27. A molluscum contagiosum like lesion inner aspect
of the right leg over its middle.

28 A ring of tiny papules suprapatellar

to 32, region on the right side.
FOOT 33. A fungating ulcer with everted edges and raised

1 cm. from the surrounding skin on the sole of
the right foot.

SIZE

8cm./5cm, Fig. 15

4 cm. in diameter

-Fig. 17

|

6 cm. in diareter - Fig. 18

0.3 cm. jn diameter

lem. in diameter
0.5 cm. ip diameter
2ecm. in diameter

lcm. in diameter
1cm. in diameter

15 cm. in dimater
3 cm. in diameter

15cmjn diameter
Fig. 19
Fig. 20

3em. in diameter

Fig, 21
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Fig. 19.
Multiple small cutaneous and subcutaneous

nodules on the lower and inner aspect of the right

thigh.

In all about 33 lesions were counted, thg_ greatest
number occurring on the lower extremities. fI‘he
larger cutaneous and sub-cutaneous  swellings
were tender to palpatlo‘n and the pgtlent com-
plained of severe pain in the fungating ulcer on

. the sole of the right foot and the infiltrating mass

on the right calf muscle. Rhinosporidiu.m Se(_eberi
were demonstrated from many of the les{ons elthgr
by aspiration or excisx_on blppsy. In view of~ his
past history of nasal infection, he was examined
by the Otc-Rhino-Laryngologist of the hospital
for evidence of primary disease in the nostrils,

so-pharynx and larynx, with negative results.
Eiaminatibn of the recium and urethra revgale‘d
no abnormality. The members of the _patient’s
family were examined for _ev1dence of rhmoslpqu-1
dial infection with n_egatlve 'results.. .A. clinica
diagnosis  of generalised rhinosporidiosis ~ was

tentatively established.

The following investigations were conducted on
the patient : —
24-6-1954 :

& —_ 16 mllllon per
Blood count: Total R.B.C.
:r(r)mm. Total W.B.C. — 2800 per cmm.

Differential leucocyte count: P—49%. L—45%.
M—27;. E—4°. Hb.—55%.

Fig. 20.

A diffuse doughy mass infiltrating the
calf muscles on the right side.

ESR.: 15 minutes — 3 mm., 45 minutes —
9 mm. 1 hour — 12 mm.
Blood smear — no parasite.

Night blood for microfilaria — Negative.
Blood for VDRL test — Positive 64 dilutions.
Blood pressure — 80 mm.!50 mm.

25-6-1954 :
Blood chemistry :

Serum proteins: Albumin — 3.5 Gm%.
Globulin — 3.5 Gm%.

Van Den Berg: Negative.

Icteric index: 4 units.

Thymol turbidity : 4 units.

Blood urea: 30 mgm%.

Gel and Chopra: Negative,

Urine :

Hazy with deposits.
Acid in reaction.
Specific gravity — 1016.
Albumin — a trace.
Sugar — Nil.
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Fig. 21.

A malignant looking fungating ulcer on the
sole of the right foot.

Centrifuged deposit: Pus cells and a few
R.B.C. present. No casts. Spores of rhino-
sporidium seeberi demonstrated from _both
unstained and stained smears of the urinary
deposit.

Motion :

Formed faecal matter. No EH. or ova sven.
Rhinosporidium seeberi absent.

26-6-1954 :
Skiagram of the skull, long bones and lungs
revealed no abnormality.

27-6-1954 :

Smear from sternal marrow — No R. Seeberi
seen.
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- Fig. 22,
Spherical ang oval forms

R. Seeberi, in lakeq venous blo‘:,fd the spores of

(McManuyg stain x 320)
7-7-1954 -

CSF.: Clear not under pressure.
Cells — 4 per emm, ‘
TP. — 39 mgm¢9,,
VDRL, _ Negative,
WR. Negative.
Goldsol —. Negative.

Exa{;\ination of the secretions from the
trils ;_)harym‘( and conjunctiva were ne fnos-
to rhinosporidium seeberi. gative

9-8-1954 :

Examination of the centrif
t uge deposi
cec of CSF. did not reveal anyp(:)s:::‘as?tfo 8

In order to establish th
of the infection, 20 ¢, H haematogenous cac

: spy
c. of the peripheral vengy,

Fig. 23.
Liver biopsy section shows sparsely distributed

spores. (McManus stain x 320)

the patient was drawn, laked and centri-
})‘1122?1 (:-fepeat:)dly with sterile distilled water and
the final filmy deposit was stained by Hotchkiss
McManus method.  The spherical and.oval.forms
of the spores of rhinosporidium seeberi, stained a
deep red colour, were demonstrated in the smear
(Fig. 22). Liver biopsy and section st.amgd by
the same method revealed sparsely f.hstn!)uted
spores of the parasite without any obvxqus infla-
mmatory reaction or damage to the liver cells

(Fig. 23).

rhinosporidium seeberi were
d - th;az)grie: S:e urine gfo the patient, (Fig. 24)
eyator ic examination was perfo.rmed by one
o cystos;ol%n) He reported no visible lesion in
i (dd .B'coth ureteric orifices were visualised
e bltahe erlfcidneys were functioning normally.
;:?rograde pyelogram did not reveal any abnor-

mality.

3

GITE

P
. . S £
e e A B B, 3

Fig. 24.

Spore in the urine, under high magnification.
(McManus stain x 320)

Treatment :

For the severe anaemia, the patient was trans-
fused with 250 c.c. of blood from a compatible
donor on 2-7-1954. A high protein diet with
injections of liver extract was prescribed. Surgical
excision of as many of the cutaneous lesions as
could be removed, was suggested but was consi-
dered inadvisable because of the debilitated anae-
mic condition of the patient and the serious doubt
and fear that in an established hematogenous
infection, attempts at surgical extirpation of the
numercus lesions on the skin and sub-cutaneous
tissue may cause further and dangerous seeding
of the circulation with the spores of the fungus.
It was decided to try the effect of chemothera-
peutic and antibiotic drugs. Some of the previous
workers (Allen and Dave?2; Wright36) have
repcrted beneficial therapeutic results by the
parenteral administration of antimony compounds.
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|
B |

Fig. 26,

1 — shows a fe
W spores,
(McManyg stain x 320)

Yolk sac materi,

Fig. 25,

A spore in the ascitic fluid.
(McManus stain x 640)

. . Fig. 27 . Fig. 27.a
Muscle tissue with multiple ye}lowmh brown A low power microph .
nodules of R. Seeberi. muscular nodyle P °t(°ﬁﬂ;\;d>h of an ingra.
. cMan

Us stain x 32)
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; ir cases. A cautious start was made with
mt:ahgenl:scular injections of ‘Fouadin" 1 c.c. daily
i,':,t the patient quickly exhibited mtglerance_ to
the drug, with severe vomiung and joint pains.
The treatment had to be discontinued at;exj the
first few doses. A course of Strepto-penicillin to
a total of 20 Gms. of Streptomycin and eight mega
units of Fenicillin were aaministered in the expec-
tation that the treatment may lavourqbly lqﬂg-
ence the positive serology and the rhinosporidial
infection. The cutaneous an_d sub-cutanegus
lesions far from showing any signs of regression
were increasing in size and lllumbers. 'I(‘ihg laxjge
i i in the calf muscle increased in size
grlf:luiiclae:::na lhuge fluctuant mass from which 100
of blood stained material was aspirated. A
cﬁ;‘tion of the aspirated material was sent to t'he
% D. Laboratory for culture. The abscegs cavity
filled up again within a week and was incised and
drained. kxamination of the smear from .the
abscess, showed almost a pure culture of rhino-
sporidium seeberi in diffex_‘ent stages of develop-
ment and degeneration, beslde:-s pus pells and a few
banal crganisms. The fungating lgs:on on the sole
of the right foot which was causing a great deal
of pain was excised. The post-operative wound
on the foot and the older ulcer on the left loin
weie healing satisfactorily, but the woun@ in the
calf resulted in a persistent discharging sinus.

aromatic diamidines, Pentamidine
lst(}?i':fna?:, xt':;orted to be beneficial in other myco-
tic infections and kindly donated .by Messrs. May
and Baker Co. Ltd., was given a trial. Two courses
{ 8 intramuscular injections .for each course at
:)he rate of 100 mgm. daily, with an interval qf a
week between the courses, were given bl:lt with-
out any apparent improvement. Tbg patient was
slowly declining in his general condmop, suffering
from irregular bouts of low fever, vide (Temp.
chart) increasing ascites and oedema. of the lower
extremities. Blood count showed a slight improve-
ment after the first transfusion with a total R.B.C.
count of 2.37 million per cmm. ar?d W.B.C. count
5,200 per cmm. but the haemoglobin did not shqw
a}]y rise from its previous level: "I‘he differential
formula for W.B.C. showed a rise in lymphocytes
to 51%. The erythrocyte sedimentation rate at the
end of 1 hour was 20 mm.

ransfusion of 300 c.c. was given

A Sef)cngrlOO(iﬁ; the ascites was causing great
on 4. : racentesis was performed for .tl'.xe
Y 954. A specimen of the4a§git1c
i VDRL positive in ilu-
ﬂ'md Wa(si Ingg;etgirtmoot.); Gms“ec tota! protein wit};
2 e ?}2 ravity of 1014. The centrlfuged deposit
afsgegl cci;g'm:n of the fluid showed besides a few
;)?Bcpe]ymphocytes. endothelial cells, and a few

spores of rhinosporidium seeberi (Fig. 25). Para-

centesis was repeated eight times with a total

withdrawal of 61} pints of fluid during a period of

i i after
bdomen rapidly filling up .
ilacrzor;:s 'ir::;itz of restricted fluid intake, high

discomfort,
first time on 16-9-1

protein diet and the exhibition of mercurial
diuretics. The cutanecus and sub-cutaneous
lesions had increased in numbers from 33 to 53
when a count was made on 12-11-1954. The patient
was rapidly going down hill and expired on
23-11-1¥54, five months after his admission into
the hospital and nine months after he developed
the first cutaneous lesion on the sole of his foot.
He maintained consciousness till the end.

Report on attempted culture of Rhinosporidiosis

Seeberi :

As attempts at experimental inoculation into
laboratory animals by a succession of previous
workers proved unsuccessful in transmitting the
disease, a trial was made to propagate the fungus
in the yolk sac of the developing chick embryo.
The aspirated material from the fluctuant unrup-
tured lesion on the calf muscle on the right was
used in the experiment. Half of the specimen was
treated with Penicillin and the other half was un-
treated. They were inoculated into the yolk sac
of five to six day growing chick embryos using
three eggs for each specimen. All the three
embryos moculated with untreated material died
during the first or second day and shewed evi-
dence of contamination with pPYOgenic organisms.
The eggs inoculated with Penicillin treated mate-
rial survived and on harvesting the yolk sac
material on the fifth day showed one or two spores
of rhinosporidium seeberi in many fields of the
smears (Fig. 26).

In the first subculture from the harvested yolk
sac from the primary culture, the chick embryos
survived and the harvested yolk sac showed a few
spores without any apparent evidence of growth
and multiplication. In the second subculture, the
embryos survived again but showed no spores in

the yolk sac. A healthy chick was hatched from
one of the eggs.

Penicillin treated and untreated pus was inocu-
lated into Sabouraud’s medium and was observed
for three weeks without any evidence of growth
of the fungus.

Biopsy material from a small cutaneous lesion
of the patient ground in sterile normal saline and
treated with Penicillin was inoculated into another
series of chick embryos, but all the embryos died
the next day. The -culture experiments were
carried out by Dr. Chacko of the V.D. Laboratory,
Medical College, and were limited to a small scale
short pilot study.

Autopsy notes :

The autopsy was conducted by the Professor of
Pathology (G.S.V.) one of the collaborators in this
study. The following is the summary of the
findings :

External examination :

The body is that of a grossly ill nourished anae-
mic man of about 40 years. Multiple tumours of
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varying sizes were present on the skin, sub-
cutaneous tissue and in the substance of the skele-
tal muscles, on both the lower and upper exire-
mities, trunk, face, and scalp. The mucous mem-
branes of the nostrils , mouth, throat, conjunctiva,
and glans penis were singularly free of any growth
or nodule. Two puckered scars were observed,
one on the sole of the right foot and the other on
the left loin above the iliac crest. The sub-cuta-
neous swelling on the left posterior axillary region
was fluctuant and contained 3 Ozs. of pus, exami-
nation of which showed pus cells and numerous
rhinosporidium seeberi on a wet unstained prepa-
ration. A fair sized doughy, deep seated swelling
3 x 3} in. with a discharging sinus, was observed
on the posterior aspect of the right leg. The swel-
ling was dissected out and consisted of a mass of
muscular tissue infiltrated with multiple yellowish
brown nodules of varying sizes (Fig. 27). A low
power photomicrograph of an intramuscular
nodule is shown in Fig. 27(A). A rectangular
piece of skin and sub-cutaneous tissue was
excised from the front of the left thigh and
revealed on its sub-cutaneous aspect multiple
nodules of rhinosporidial granulomata (Fig. 28).

On opening the abdomen the peritoneal cavity
contained 46 oz. of blood stained fluid. The
omentum was adherent to the parietes in one or
two areas. Patchy congestion with small areas of
haemorrhages were present in the peritoneum.
The entire alimentary tract from the mouth to the
anus appeared normal, to the naked eye without
any evidence of ulceration or growth on the
mucous membrane or on the external serous sur-
faces. Mesenteric glands showed no enlargement.

Liver ;

Weight 20 Oz. The surface of the lobes of the
liver was slightly uneven and finely granular.
There was well-marked mottling of the right lobe
which was not so obvious on the left lobe. The cut
surface showed congestion and small yellowish
areas of fatty infiltration. The size of the organ
suggested shrinkage. Gall-bladder small, con-

tained 1 dr. of orange coloured bile. Mucosa
normal.

Spleen :

Weight 31 Oz. Whitish fibrinous exudate seen
in the capsule. The organ was firm to the feel.
Section showed congestion.

Pancreas :

Normal.

Heart :

Weight 5 Oz. Size small. Showed brown atro-
phy. The valves of the coronaries were normal.
The arch of the aorta showed atheromatous
<hanges. The abdominal aorta was normal.

Respiratory system :

Larynx and trachea norma i
1ungsb7 l(l)z. ez;:h. Both lungs shkwe‘ge;ﬂ;h;sfen(\:e
ous i e
normal‘:l ae ong the edges. Section otherwise

Genito-urinary system :

renal gland which appeared
Kidney with the nodule weighed 5 rg‘:‘mem o

appearegi congested, medulla more
tex. Slngl}t increase of pelvic fat, t}'\I'a}'\le thcz 1
strips easily leaving a smooth surface. peute
Right kidney :

Appearance was similar to those of the left kid-

yst 1 em. in diame
The bladder contained 1 Qz of :tllrgid u::r:e

Mucosa normal. Ureters normal,
Meninges and brain :

Weight of the brain 41 Oz, Ap,
Histopathology :

All the tissues were stgj
Hotchkiss McMannyg n:etatll:x
Kidneys :

The convoly
with hyaline

Pearances normal.

by H and E and by

ted tubuyleg were distended and filled

A few tubuleg

granular materia),

Fig. 28.

Multiple suboug
tiple subzutaneous 8ranulomaty,
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Fig. 29. .
; i ing dilated tubules contain- ~
Kidney section showing di . Fig. 30.
ing degenera‘ed eosinophillic sporar;gazl ?aﬁa) A sporangium containing spores in the _1umen of
a dilated renal vessel. (McManus stain x 160)

F AR

» i

Fig. 30-A.
LFigﬂ?g;::'ic infiltration around Kidney : A sporangium containing spores in the
Kidney section: Lym C od s

collecting tubules and degener e 160)

porangia. lumen of a vessel. (McManus stain x 160)
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Fig. 31.
Liver : Portal cirrhosis. (H & E x 160 Shows foci of Nec

Fig. 32.4A.
robiosis,

(H & E x 160)

Fig. 32,
Shows fatty change in the liver cells, Empt . :
(H & E x 160) liver.p Y Sporangium anq Scattered

Spores i
(MeManus Sz 1" oihe
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o
3
»
Fig. 34. Fig. 35.
jum containing two spores and a few A spore in the splenic pulp.
AtSP:;a:g(l::es among the liver cells. (McManus stain x 320)
scatter (McManus stain x 640)
.

Fig. 36. Fig. 37.
Lo ocytic infiltration with An empty c.legenerated collapsed chitinous spo-
Myoc:a\‘;‘,in.uﬂa;n d %gg:earance of the muscle rangium, within a large vessel. (H & E x 320)
segeneatr e e
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Fig. 38.
A few spores in between myocardial fibres.

(Inset x 320) (McManus stain x 160)

were greatly dilated and contained spherical or
oval structures with a chitinous wall and ill-
defined degenerating spores, all in a deeply stained
ecsincphilic mass suggestive of degenerated spor-
angia (Fig. 29). A few glomeruli were hyalinised.
There was dilation of the inter lobular blood
vessels. Some collecting tubules showed lympho-
cytic infiltration round them. Small scattered
areas of tubular atrophy were seen in the cortex.
In one of the sections a sporangium filled with
spores was observed in the lumen of a dilated
thin walled blood vessel (Fig. 30). Small spores
were found inside tubules scattered irregularly in
the section. Some of the blood vessels showed
slight thickening of the walls.

Liver :

The capsule was some what thic;(enet 1’I‘h‘e rlr:aip
histological appearance was one of portal clrt osis
and fa%ty Ch;;pgee (Fig. 31). Trabeculae of fibrous
tissue infiltrated with lymphocytes were seen
coursing through the liver giving the multllobula_\-
tion. Numerous new bile ducts were present in
the fibrous bands. The connective tissue round
the portal triads showed numerous small.con-
gested blood vessels. ~The sinusoids were dilated
and contained a few large RE. cells. Tiny groups
liver cells showed fatty change §cattered.here_ and
there with no particular anatomical relationship to
the liver lobule. Near a portal area are large
blood vessels or spaces at the periphery of a
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Fig. 39,
N . W g H .
nective tissue, pores "I:‘ltlicie interacinar con
¢Manus stajp N
x 160)

Fancreas: A fe

foam
granular masseg of 3\,'a::‘(;rlilrsxg si
izeg

lasm i N

It)ions (\;;egre 3§Cattereq irregularly i LPei cylo-

inflammato ). Evidence of .27 CCrain sec.

cunspicuo:srybreacnon or of gr:ny] widespread
i nu

In the sectio Y their absence in all omata  were

ns i .
method a few stained by the the sectiong,

H
R. Seeberi Weiegenerated and o chkiss McMan,e
patient search (
sporidial spores .
qbserved lying
sinusoids.

Spleen :

Section showed j
the f Increaged : .
ces o conpentin” 872 O th Ty "
- n i
found in small number(;f (t;ieg gglp. Spol!:hs f‘:x'Ll;;

Heart :

The heart muscle sh
hes ow

ghoczﬁzc infiltration Witheele:ei‘:a g"e&s of lym.
vessel contaimed  Topicg ores (Fig. 36). "} -

. sae o i ; y
t};wk chitinous wall byt “EESc:ntnc Structure :'r.%‘e‘
(s)po iedegenerated sporangium (‘)Fis?;s suggestive

S  were obse i - 37).

bundles (Fig. 38).rved lying
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Fig. 40.
Prain: Spores in the vicinity of blood vessels.
(McManus stain x 160)

Lungs:

There was congestion of the interalveolar septa.
Numerous phagocytes containing blood and carbon
pigment were present in the interstitial tissue and
in the alveoli. Bronchial epithelium showed
catarrh. The spores of R. Seeberi were not seen
in sections of the lung, bronchi or trachea.

Thyroid gland :

The histological appearance was normal; no
spores were found in the section.
Pancreas :

Section showed a normal histclogical appear-
ance and a few spores were observed in the con-
nective tissue between the acini (Fig. 39).

Cerebrum and meninges :

The histological picture appeared normal hut
numeious spores of varying size 6 to 12u were
found scattered in both the white and grey matter
particularly in the vicinity of blood vessels (Figs.
40 & 41). There was no evidence of inflammation

in the sections examined.
Summary of the autopsy findings :

1. Emaciation.

2 Numerous rhinosporidial nodules of
varying size in the skin, deeper

4

muscles and in retroperitoneal
tissues.

3. Ascites.

4. Liver atrophic, finely granular, con-
gested and cirrhotic.

5. Brown atrophy of the heart.
Congestion of the kidneys.

7. A nodule above the left kidney which
was proved to be a rhinosporidial
granuloma.

Discussion :

From the past history, it would appear
that the patient had been suffering from
recurrent nasal rhinosporidiosis for about

Fig. 41.
Brain: Spores in the vicinity of blood vessels.

(In-set x 320) (H & E x 160)
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20 years before he developed the systemic
disease, having during that period sustained
repeated operations for the nasal growths.
In February 1954, two months after the last
operation for the nasal growth, the first
cutaneous lesion appeared on the sole of
the right foot, followed by the occurrence
of multiple growths on the skin, sub-
cutaneous tissue, and in the planes of
skeletal muscles in rapid succession during
a period of four months prior to his seeking
relief at the hospital. It is reasonable to
assume that the generalised dissemination
of infection should have occurred at the
time when he underwent the last operation
for the recurrent growth in the nostrils.
The evidence for the hematogenous spread
of the infection was established by the
demonstration of the spores of rhinospori-
dium seeberi in the peripheral venous
blood, in the urine, in sections from liver
biopsy and the ascitic fluid early in the
course of our study.

The recurrent and irregular bouts of low
fever from which the patient suffered over
a period of nine months, is suggestive of a
chronic low grade septicaemia derived
initially from the nasal infection and main-
tained by the recurrent seeding of circula-
tion with Rhinosporidium Seeberi from the
numerous cutaneous lesions. It is a note-
worthy clinical feature, that during the
prolonged widespread dissemination of the
parasite through the blood stream, the
external localisation of the lesions occurred
only on the skin and sub-cutaneous tissue
and skeletal muscles but none on the
external mucous surfaces of the nostrils,
conjunctiva, naso-pharynx, penis and
urethra or anus although the commonly
occurring infection has a predilection for
these surfaces.  Another noteworthy fea-
ture is the absence of any obvious involve-
ment of the lymph nodes which charac-
terise other systemic mycotic infections.

Hypochromic anaemia, leucopenia, and
increased erythocyte sedimentation rate are
compatible with a state of chronic systemic
rhinosporidiosis.  The relative increase in
the lymphocytes might have been caused
by the latent luetic infection. The develop-

ment of ascitis early in the systemic disease
in the ab§ence of evidence of gross cardia
ort;exlaal insufficiency suggested a hepatiz
pathology or a ¢ i i idi
Pathoosy onic  rhinosporidial

The low specific gravity,
tent of the ascitic fluid a
with which the fluid reae
each tap, are suggestiv
result of portal obstry

low protein con-
nd the rapidity
cumulated afte
e of a transudate the
ction,
It is difficult to expla;

ponderance of localisg:?;l\ tgfe til‘eat pre-
sporldlal granulomata in the low e rhmq-
ties when the distribution of th er exu.'em.x-
hematogenous, € parasite is

It is interesting to specu]
at
growth requirements of Siuhether the

seekeri such as temperaturer KIXO;pondium
lswp etc.., rgay 1determine th ' gen ten-
esilons in distal exter

Clinical observation }?aasl :}Ix.g:vsnoththe bgdy.
spor}dlum seeberi g primaril at drhmu-
dominantly a dermatrophijc org:ni ond pre-
other fungal pathogeng such sm unlike
myces, Coccidioides Immitis Cras Blasto-
neofqrmans,.Histoplasma CGI;Sul tS'Dlococgus
also invade internal organs likeal . thg h
2?)1:5!, lalr'er etc., causing grave “'c‘g. brl‘gln.
~Wwith often fatq) results Ny
explained fegture of rhinosporig;, .Ax.m un-
extreme rarity of involye 19815 is the

ment
parenchyma, particularly | v(i)f the lung
great frequency with  which ew  of the

rgsplratqry passages become t
disease in over 15,

may be, the infect'o f recorded cases. [t

I aerated lun
Autopsy studies of
the ines .
?ela rt, lungs, braijn, kis::;mal erera.
tgreen’ Supra-renal glandsv th}‘,roigancrea?‘
Iy, gastro-intestina] tract d y  Ppitui-
failed to reveal ap and bladder,

Y gross al i :
anatomy of these organs o Y:le;atlo:yln the
€ pre-

sence of rhinosporidj
ial
only excopimRor! granulomata. The

. . the i .
gg‘sr::ct;c f with  fatty ir:f‘i'ftiatzlr:mh ;M
Tung Sl:) the parasite jp sections  of :o
intes’tin,alptra-renal gland, thyroiq . A‘ ¢
ract and b]adder and th‘e pgabtl.'()-
aucity

g tissue,
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of the same in those of the liver, splign,
heart. kidneys. brain. suggest 'that the_e 10;
Jogical environment of the viscera {Z.no
conducive to the growth qf Rhmospgrx ium
ceeberi.  Although the liver was cirrhotic
\Sft}; fatty degeneration. aksence of gross
or microscopic granulomata was a sxgr}?-
ficant feature and seems to rule_ out the
possibility of rhinosporidx_al infection as t ef
direct aetiological factor in the causation od
cirrhosis. The recognition of fe.w.' sc};ittef*i
spores of rhinosporidium seeberi in the sec-

tions of the organs was made possible only
when they were stained by the Hotchkiss
McManus method. The larger sporangial
forms of the parasite were rarely encoun-
tered in sections, except in a section of the

kidney where a sporangium filled with
spores was demonstrated in the lumen of a
vein. A few degenerate distorted forms
were seen in the sections of the liver,
kidneys, heart, and brain after prolonged
search.
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The cause of the cirrhosis of the liver
appears to be nutritional, aggravated by a
state of chronic hypochromic anaemia of

systemic rhinosporidiosis. In spite of the
invasion of the brain by the parasite there
were no symptoms during life, no patho-
logical changes in the C.S.F.
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Conclusion qnd Summary :
A stud i i
report ofy ;) fstrhlm)spo.mdloSlS With a case
fatally is ystemie dxsseminanon end"1
h t Presented, he dia N
emato osi
botl fg‘enous Spread of the infecgt’i]o ——
and  no y from the Primary | o pro

autopsy evidence of inflammation of the
meninges or parenchyma. The kidneys
seemed to have been more heavily infected
than other organs but no serious dysfunc-
tion of the organs was observed during life
except a fleeting albuminuria.

: esi i
trils  was establisheg duril:g lln the nos-

demonstration of ife by the

the parasite i

and body fluids anq confirmed l;‘yt:\is bfg‘md
ing of the organisms in many of the ; e find-
viscera, after death. Although ine :}?tema.l
inajo.nty of recorded cases the infecte' Ny
ocalised to the external n ion s
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ing life ; the case reported
?.ar:}l,)j's ?a(::l:'g: tfe first fatal case of sys-
zmic rhinosporidiosis. The chain of events
in the case under report was a cl}ronxc low
grade rhinosporidial septicaemia, hypo-
chromic anaemia, cirrhos!s of the liver with
recurrent ascites ending in the death of the

patient.

Our knowledge about the nature of the
parasite, the source of infection, .the mod}(:
of its entrance into the quy and its growt.
requirements is almost nil. The disease is
endemic in the Indian Union, particularly
in the South and it is suggested that the
Indian Council of Medical Research may
sponsor a comprehensive research pro-
gramme comprising clinical, myc:ologxca_],
epidemiological field studies of rhlnosporx-
diosis in which the medical. veterinary a_nd
mycology experts may collaborate with

advantage.
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(A Reconsideration o
by RAOUL HOFFMAN

the Greek word
in its place” —

OsTEoTAXIS — from
of the bone with-

0 “I put the bone
direct hold

aimS at ta klﬂg

* paper read at

Hyderabad (

Dn.). Dec.

OSTEOTAXIS*
f External Skeletal Fixation)
N, Geneva, Switzerland.

out laying it bare, and
patient with a

Fig. 1.,
Chief modes of transcutaneous use of apparatus.
E;hgﬁ)r(ﬂi/l? 'A;;u;lﬂéonference of the A sociation of

1954.

at providing the

« temporary skeleton”.

S:rlgve?)—n;-g?i India at
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The process is as follows : before starting
to reduce the fracture, the bone ends, or the
parts of the skeleton to be submitted to an
orthopaedic operation, are fitted with trans-
cutaneous “grips” at some distance Jrom
the focus. That means that two groups of
rustless bone screws are inserted into the
bone, through the soft parts, to exactly the
required depth, by a plain and very precise
technique. Then we attach the grips to
the bone screws. Grips are short, hand-
hold splints, isolated against electrical
currents, and provided with ball-and-socket
joints which can be locked in any position.
The screws are inserted without using
X-Rays, on any operating table, and some-
times in the patient’s bed. Fluoroscopy is
used only later on, for reduction. As soon
as the ball-and-socket joints are tightened
on an external coupling bar, the fracture,
or for instance, an osteotomy, is firmly
fixed. Thus, the * transcutaneous support”
(T.S.) is no longer a reducer but a fixer,
and the patient has got his *temporary
skeleton” just as in “ medullary nailing ”.
But this skeleton is much stronger than
Kuntscher’s, and, from a technical point of
view, easier to apply. The fixation allows
secondary adjustments, simply by unlock-
ing the ball-and-socket joints. Moreover, if
the surgeon wants to exert a “ continuous
axial pressure” on the fracture in the case
of delayed union or of pseudarthrosis, he
may use a special coupling bar, called a
*“ gliding bar ”, which can be shortened at
will by nuts. Towards the end of the
treatment, before removing the T.S. one or
several trial unlockings will show how the
union is progressing.

The T.S. is so strong that the joints can
be used from the outset as they remain
free. It can be stated that Osteotaxis
recenciles the two old enemies, fixation and
function. It is a pleasure to see a patient
using his arm fitted with the apparatus. A
fractured femur is able to support the
weight of the body after some practice
when the patient wears a double T.S. on 2
planes which, other t}?mgs being equal, is
the most desirable appliance in this case. A

plur ‘ 'embrace the coupli
bar. 00 (.Flg. 2) This embracing is inl:p:::{{
ba'n » @ 1t annihilates any tendency of the
: }?ne ends to bend forward op account of
e slight elasticity of s

t L
almost the only oeeas he screws. This is

' ion is
used to reinforce the T.8 Whenhepla:;? l:
. ien

thus discards h;
1S crut .
wears ordinary shoes ches for sticks, and

Now you must be
w .

the draw-backs of the ox:(:te}:“:ig, what are
words, how great od:

. i ; .
this only Teally i s the risk of infection,

portant danger 2

Fig. 2.
Combined walking apparatus,
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I shall come back to this later, bl..lt. I
should like to mention now some statxstllfis
from the Cantonal Hospital of F rauenfe d,
in Eastern Switzerland, where abou.t 15 ,1(
of the fractures, that is. the most .dlf’ﬁcu t
ones, are treated by Osteotaxis: In these

_ statistics, one screw out of about 180 caused

a very limited osteitis with spontanec?us
expulsion of a tiny sequestrum measuring
a few millimetres which never compelled
the surgeon to any special form of treat-
ment (in 90 cases of Osteotaxis : today the
number would be much higher). The
patient’s stay in hospital was not prolonged
on account of it.

I have found exactly the same thing to be
true in my surgical experience. Hoyveyer,
1 know of one case of osteomyelitis in a
digbetic patient from a German hospital.
The bony structure disappeared. on the
plates, round the upper humeral screws,
but healing ensued without discharge of
sequestrum, or any kind of operation. The
shoulder stiffened at first, but became
mobile again, and the final result was
booked as satisfactory.

[

Fig. 3.

The bone screws, with their classical tip,
are original in that their thread is inter-
rupted by a smooth Ssegment, of proper
length, which will be level with the upper
cortex at the * psychological” moment
when the tip is piercing, more or less easily,
the under cortex: thus the screw can
revolve, unimpeded, as long as is needed
until it has worked its way through the
under cortex too, whereupon the threads
start biting simultaneously on both cortices.

Always begin with tangential probing, by
means of long, slender needles, to find the
width of the bone and its depth under the
soft parts.

3

The piercing model, called a “ guide ” —
is then provided with 4 pins (only 2 in the
case of a tibia) like stumps of knitting
needles, placed apart at a distance approxi-
mately equal to the width of the bone, and
long enough to embrace the skeleton below
the apparatus.

The “key of Osteotaxris” is at this
moment to place the guide astraddle the
bone. This is easy as the blunt pins slide
on the convex surface of the diaphysis.

The main instruments: (1) necdle ;  (2) piercing model, called " guide”, with 4 pins;

(3) thin-bladed lancet : (4) bone screws; (5) whimble; (6) short hand hold splint with

ball-and-socket joint, called “grip”; (7) tubular key; (8) ordinary coupling bar ;

($)  gliding bar with screw-nuts to shorten — or lengthen — it at will. NOTE that

bone screws. hand hold splints and coupling bars are available in two different calibers,
for larger and smaller bones.
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a

Fig. 6.

Fig, 4.
Freliminary probing.

The skin is incised for a length of 7-8 mm.
with a thinbladed scalpel through a narrow
cleft in the midline of the guide at the spots
where the screws are to pass, to prevent
them from dragging the epidermis with
their threads into the tissues.

The first screw is pushed in with the
fingers through a “ chimney " of the instru-
ment until it comes into contact with the
skeleton. It must be lightly fixed there by
gently tapping with a hammer.

R i!i%
UL it _ el

Fig. 8.

Fig. 7 Skin pierced by scalpel.

When this is done, the number of centi-
Fig. 8. First screw pushed onto the bone.

metres equal to the diameter of the bone is
counted on the graduated body of the screw,
from the guide upwards. Add 8 milli- Note that if

metres to this number (or 6 for the small cancellous frq you have t, do with,
caliber of the T.S.) and make a coloured vergent screwgment, two oblique a short
mark, with mercurochromium, or simply the two Verticalare often adde and con.-
blood, at the appropriate height. Then you a firmer helg X and

have only to put the whimble on top of the cross bar, fast: the SPongy hone
serew and push it in until the mark reaches allow thjg (Fi nled under the han dl
the guide: that way you know (without For Carrying. ‘}11). e, will

: 3 MR ¢ )
using X-Rays) that the tip is sticking 8. or X-Ray room V;g"lthoft Patient, oW, 1t the

6 millimetres out of the bone! The other end .
; a good plan angering hjm, ;

R e e o e 0 Tl

too—a hed to them at ag’ and then a  jrregpective of the on the Coupling e.t
grip is attac o them at about one inch jnants Position  of 4, ar
from the skin. The process is repeated A e frag

. s
with the second bone end. S0On - as the patient Fig. 9. Fig. 10,

Fig. 9. Screw lightly fixed to the bone.

fluoroscopic screen, check thel; under (he
Ps of || the Fig. 10. “Red mark "™ made on the screw.
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Screw driven in by means of whimble.

Fig. 11.

“ Grip

Fig. 12.
» fasteried to the screws,

Bttt e i,

Fig. 13,
ork an other bone end.

Same kind of v

Fig. 14.
Latera] - anchoring »

In cancellous bone
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Fig. 15.
Temporary blocking of the — non reduced —
fracture.

4 —J

Fig. 17.
Reduction by manual traction.

screws from the side and. if some of them

are, after all, pushed in too far or not fmt
enough. change them accordingly by megns.
of the whimble. This can be done under

Fig. 16.
Checking of all screw tips.

ordinary white light since you know that
each turn makes a difference of 1.25 mm.
in either direction.

Now to reduce the fracture, the ball-and-
socket joints are unlocked and an attendant
exerts a strong pull on the axis of the limb
to overcome shortening whilst the surgeon
adjusts the bone ends. When these are in
place, the 2 ball-and-socket joints are
quickly tightened. first by hand, then with
the tubular key. Next follows a control
from the side. If this is unsatisfactory, put
the limb back in its first position, unlock
the joints, and correct at a guess the mal-
position in the vertical plane, whilst endea-
vouring not to loose what has been won in

the horizontal one. The process can be
repeated at will.

Fig. 18 shows the usefulness of
Lambotte’'s big traction lever. Here, in
addition. the surgeon manipulates the bone
ends from a distance with heavy handled
rods, called * pilots ", which are temporarily
fixed to the feet of the screws. If he has
no pilots he may wear lead gloves, or he
might check his work by films, taken after
each reducing manipulation,

as some sur-
geons choose to do.
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N

Fig. 18.

Reduction by means of Lambotte’s lever and *

Fig. 19,
Final “hinge-dressings”,

Postoperative treatment is simple. One
must make sure at once that nowhere is
the skin stretched by a screw and, if neces-
sary, loosen it by a cut of some milli-
metres,

Pilots ”,

2. 20

Fi
Opening of “ hinge.goa. ..
ge-dressingg » .
puncture woung:, to inspect

The first, flat dressings sh
by other ones, calledg “Sh?rlll l(e1
They are made of co g
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Fig. 21.
“To-and-Fro Reduction” by means of the * Gliding Bar ”.

are easy to open, so the small wounfis can
be controlled and powdered from time to

time (Figs. 19 & 20).

Penicillin suspension is given_ for 8—10
days. After this period protective granu-
lations will soon form. Antitetanus prophy-
laxis is emphasized in leg and heel

Osteotaxis.
To-and-Fro Reduction

« gliding bar ., (Fig. 3, 8) is, inten-
de'gheessfntiallg; for de!ayed union and
seudarthrosis.  The adjustment of recent
?ractures becomes almost automatic with
this elegant instrument by the * To-a}:ld-Frg
Reduction”!  The bar is pz?SSed t rouig)
the ball-and-socket joints whxch should be
left free, and a distraction is effected by a
strong pull of one kind on another, under
curare if necessary. Thereby .the bor_le ends
come automatically into h'ne (Fig. 21).
Finally the ball-and-socket joints are lock-
ed, and the gliding bar has simply to k_)e
shortened for the fragments to come in

‘touch with each other. The bar itself does

not produce the diastasis. It is there only
to suppress it at the end of the opgratlon.
Afterwards it can stay there during th»e
whole treatment, or be replaced by an ordi-
nary one which has been fixed to the screws
above or below it before its removal.

General remarks

At the first sitting, whatever method of
reduction be used, the surgeon should not

always try to make the axis of the limb
absolutely perfect. This would, at times,
prolong the operation unduly, and also,
“‘the better may be the enemy of the good”!
One of the great advantages of Osteotaxis
is that a defect of the axis can easily be
rectified about 3 weeks later by simply un-
locking the ball-and-socket joints for a
moment once the callus has sufficiently
formed to prevent the bone ends from over-
lapping. We frequently make use of this
procedure, and it gives excellent results
with the least amount of trouble.

When is Osteotaxis to be used ?

1. The most obvious indication is for
oren fractures. There is no need to empha-
size this: the grips greatly facilitate the
cleansing of the bone ends since these are
being steered from the outside. Reduction,
carried out by sight without the aid of
X-Rays, is achieved in the first sitting, and
the strong fixation which immediately fol-
lows promotes considerably the aseptic
healing of the injury. The danger of infec.
tious complications around the screws,
which is slight anyway, is more than com-
pensated by such an increase in security.
Whether it is sutured or not, the wound
remains accessible. If it reaches the pos-
terior region of the limb, the latter is sus-
pended on a Balkan frame by meang of the
apparatus itself.

2. Secondly the method Suits
fractures because of the benefits it
the patients. When their injured |

multiple
offers to
Imbs are
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immobilized by the T.S., they stop suffer-
ing; the screws themselves do not hurt,
and for the morale of the patients it is good
to be able to move.

3. Thanks to the gliding bar, the method
is also highly recommended for cases of
delayed union and pseudarthrosis. As the
T.S. assumes all the mechanical functions,
the grafts — if they are needed — may be
of cancellous bone. Besides, experience
shows that a continuous axial pressure
alone, when combined with freshening of
bone ends, may be sufficient. We know
even of cases of pseudarthrosis which have
been treated successfully without opening
the focus at all. This is easily understood,
especially where “the beneficial effects of
the gliding bar are combined with those of
early walking.  Still more remarkable are
cases whose actual recovery in bed was
solely due to the bar; a man of 50 broke
the diaphysis of his Femur on September
9th, 1951 and was treated unsuccessfully
by medullary nailing, then put in plaster.
The abnormal mobility was striking when
we saw him on April 26th, 1952 — one
could hardly speak any more of delayed
union ; that day assisted by Prof. Ivar
Palmer, in Stockholm, we put the Femur
under continuous axial pressure, without
laying it bare. The result was a surpris-
ingly swift union, almost complete when
we made a trial unlocking on July 18th,
after which we insisted that he get up.

In the case of a lady of 36, it was, on the
contrary, considered advisable — perhaps
it was not really necessary — to freshen
slightly the focus of the pseudarthrosis and
to leave some chips of bone in contact with
it, after having first inserted the screws of
the 4 grips of a double T.S. It was a Femur
which had been treated without avail for 15
months by medullary nailing, then this
having failed, by wiring, grafting and plas-
ter. The patient was quite driven to des-
pair. On July 17th, 1952, Prof. Svante
Orell, in his Clinic in Stockholm, and I
performed the Osteotaxis operation. I
insisted strongly upon the patient’s getting
up after 10 days and walking with sticks,
not with crutches, which she did accord-
ingly. As the callus — as to be expected —

was slow to form, she ke
m, pt the apparat
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Fig. 22.
Arthroplasty of elbow.

hips, and Prof. Compere of Chicago, the
well known editor of the Year Book of
Orthopaedics wrote to me after using with
success the gliding bar to lengthen a limb
after a stair case osteotomy. The T.S. is
fixed to the skeleton as usual at the begin-
ning of the operation ; then, by turning the
nuts of the gliding bar in the opposite
direction to the normal, the length required
can be obtained slowly and safely, milli-
metre by millimetre.

In a somewhat similar way, but without
the gliding bar, the T.S. can create, on pur-
pose, a gap between the bony sections in
certain arthroplasties. Fig. 22 shows the
elbow of a tuberculous patient, aged 36. 1
carefully separated the bone ends at clgsure
of the operation, and afterwards, during a
little more than one month, I changed the
angle of the new-shaped elbow every 4-5
days, this too in order to prevent ankylosis.
This patient recovered a strong and mobile
joint and is now a rock climber.

6

5. In mandible fractures, if either the
teeth... or the specialist are missing, very
easy reductions or even reconstructions are
possible with a special, lightly built pattern
of the T.S. Prof. Paul Guillermin of the
Geneva Dental Institute used, for instance,
the method in a very interesting case.

6. For ordinary fractures, if they are
severe, Osteotaxis nearly always super-
sedes open osteosynthesis or Kuntscher’s
medullary nailing. Remember, moreover,
that the practical scope of the latter is
rather restricted as it does not suit injuries
near the joints.

I relate, for instance, the personal case
history of our Professor of Traumatic Sur-
gery at the University ot Geneva. He not
cnly allowed, but even stimulated us to
publish his case. Our colleague, in the
seventies, who had a “discal ” paralysis of
the quadriceps, fell on account of this and
broke his femur just above the condyles.
He had been bedridden and in cruel pain
for a long time just before, and Osteotaxis
seemed the only practicable treatment. The
two, double angled gliding bars enabled the
immediate correction of the considerable
diastasis noted after reduction, a diastasis
due to the muscular paralysis, and they
proved at the same time very convenient in
putting the bone ends under continuous
axial pressure. The patient was soon able
to move his knee, and presently to sit in a
chair. He wore the apparatus for 4§ months.
The fracture as well as the paralysis are
now completely healed, and the mobility of
the knee is very good. Our colleague gave
the Medical Society of Geneva “ his impres-
sions from the other side of the fence ”, to
use his expression, and concluded by saying
that if he had to start the whole thing
again, well ! he would do so!

7. For the simpler fractures, where
purely conservative methods would be
suitable too, I should not consider it fair to
urge systematically the use of Osteotaxis.
But one thing in its favour, even here, is
that in many respects it is the m,oq
“ physiological ” method, that anatorr;i-
cally speaking ” it is very efficient, and. last
but not least, that the patients high]y
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Osteotaxis of mandibjeg,

appreciate the suppression of pain, the
liberty of movements and the swift reco-
very it brings. One of our patients, 11 days
after a classic leg fracture while skiing,
was obliged to nurse day and night his old
mother who was seriously ill. He used
crutches at first, until his apparatus was
fitted with the short plaster gaiter you have
seen, for walking. This was his criticism of
the method, a rather funny one, because it
is really a compliment: “ The trouble with
Osteotaxis ”, he said, “is that it makes you
aware of other pains, since you hardly
think any more of the fracture itself He
meant his foot, the ankle of which he;d in
fact, been violently twisted before the iwo
bones of the leg gave way., In spite of this
he was, after a certain number of weeks
able to resume his work, 55 5 mechanic.
standing the whole day on his feet and ’fv
wearing the T.S. still

f Tactures

PPoses to our
bone,

There is in Osteotax;
) ] . XIs, as we said, a sl;
risk of infection round the screw’s lﬁ:f’i:

can bg reduced almost to nothing if the
following rules are strictly observed :

The skin should be washed with  soap
and water morning and evening for one or
two days before operating. 1In compound
f?actures, of course, the procedure must, at
tlmgs, be shortened. Iodine must ’be
avoided absolutely for the final disinfec-
tion, as it will damage some parts of the
T.S. There are plenty of substitutes to
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Fig. 24.
Two patients with double mandibular fractures.

replace iodine. The skin is to be oiled and
powdered — with a mixture of penicillin
and sulfonamide for instance — just before
the guide is placed on it, to prevent the
screws from tearing the epidermis with
their threads. The screws too, should be
oiled and covered with powder. And — an
important item — the button-holes made
with the thin scalpel through the guide,
must be large enough to allow them to enter
easily.

When the shortening is very pronounced,
+he skin should be displaced towards the
fracture by the guide itself. or. to be more
axact, by its pins: we displace likewise the
skin before inserting a Kirschner’s transos-
seous wire, to prevent its being stretched
after reduction.

I have already mentioned penicillin as a
preventive, and the small secondary cuts
aiming to hinder, eventually, the stretching
of the skin by some screws, postoperatively.
Watch the skin in that respect (hinge
dressings) !

The resistance of the bone to infection is
remarkable if it is not seriously ill-treated,
and if no foreign bodies are definitely left
in touch with it.  Osteotaxis fulfills these
two requirements.

As to the soft parts, they are somewhat
more subject to irritation. However, cul-
tures show that a discharge is not always
infectious. As a rule it is easy to stop any
infection arising round a screw, thanks to

the antibiotics indicated by laboratory tests,
without at the same time despising sulfona-
mides. In the worst case, a screw ought to
be extracted separately, and the treatment
of the fracture would continue as before.
We have scarcely ever had to do this.

CONCLUSIONS

It may be said that Osteotaxis both
enriches and simplifies our armamentarium
in bone work.

It makes us really * masters of the human
skeleton ”. In a certain sense, and without
exaggerating very much, we might call it a
“ transcutaneous form of bone surgery ”.

SUMMARY

Osteotaxis—a development of Lambotte’s,
and Boever’'s ‘ External Skeletal Fixa-
tion ”, not of Roger Anderson’s, or Stader’s,
in spite of certain similarities, —is a trans-
cutaneous method providing the patient in
an easy way with an “ external skeleton”,
which is strong, easy to apply without
simultaneous X-Ray control on all long
bones, even near their ends, and allows
musculoarticular function almost from the
very beginning. In fact, a number of
patients are going back to work still wear-
ing the apparatus.

DESCRIPTION OF TECHNIQUE

Indications : Compound, or multiple, or
severe fractures. Cases of delayed union
and of pseudarthrosis, with or without
freshening the fragments, with or without
adding cancellous bone grafts. In current
fractures, other things being equal, Osteo-
taxis is to be considered whenever stress is
laid upon early function and swift recovery
— the procedure being a highly * physio-
logical ” one — and good anatomic result.

Evaluation of the — very slight, and to a
great extent avoidable — risks, which are
more than compensated by the advantages.
Compared with medullary nailing and its
claims, Osteotaxis gives the same, or, as a
rule, better results with lesser dangers and
technical difficulties. It ought to supersede
it, and in most cases osteosynthesis as well.

Received for publication on 1-1-'55.



EXCISIONAL SURGERY IN THE TREATMENT OF
SKELETOL TUBERCULOSIS

by B. MUKOPADHAYA, Patna.x*

Osteoarticular tuberculosis is always a
secondary lesion. It is caused by a haema-
togenous spread from a primary focus —
active or latent — in the lungs or lymph
glands. It can only occur when there is
a breakdown, variable in degree, in the
patient’s resistance to tuberculous infection.

The characteristic lesion is the formation
of the tuberculous follicle — a lesion which,
from a very early stage in its evolution, is
completely devoid of blood vessels. This
avascularity is attributable to the action of
the bacillary toxins, which effect a necrosis
of the capillary walls and an obliterating
endarteritis in the larger vessels of the sur-
rounding tissues. This is very marked in
the late stages when the lesion becomes
chronic. In many cases the infection leads
to the formation of sequestra which are
completely cut off from the circulation and
these sequestra are impregnated with
tubercle bacilli. As the disease spreads
wider areas of tissues become involved.
Although in osteoarticular tuberculosis the
variation from patient to patient is very
great, in the vast majority, the lesion vro-
gresses accompanied by rarefaction, des-
truction, caseation, abscess formation, local
spread with involvement of adjacent tis-
sues, sinus formation, spread into the
regional lymph glands and in bad cases,
dissemination to other tissues by the
haematogenous route. At any stage of its
evolution, host resistance can arrest the
further progress of the disease and a slow,
gradual but very prolonged convalescence
may occur.

In the early part of the 19th century, fol-
lowing the clear recognition of the tuber-
culous nature of the infection by
Rokitansky, radical surgical procedures
were extensively performed in these cases
regardless of the general condition of the
patient and without any clear knowledge of

+ From the Orthopaedic Service, Medical College
Hospital, Patna.
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Fig. 2 (c & d).

Fig. 2. Mrs. Parbati Debi, 22 HF. Tuberculous disease left elbow joint. Deterio~
rated steadily inspite of routine conservative measures. Marked swelling, tenderness with
multiple abscesses round the elbow with sinuses both in front and back of the joint. One
abscess extended to the lower part of the forearm.

(a) X-ray before operation.
(b) X-ray 12 weeks after operation.

(c & d) Clinical photographs showing range of movement at the elbow 3 months

after operation.

becomes quiescent, arrested or even
healed. But there are certain evil conse-
quences of prolonged conservative therapy
which were not fully realized in the past.

These are —

(1) The treatment 18 long-continued and
uneconomic. It is bevond the means of the

majority of our patients.

(2) Secondary physical complications
frequently occur as a result of prolonged
uninterrupted and continuous rest. Thg
most serious of these consequences 13
damage to epiphyseal growth plates leading

to shortening or deformity in the lower
limbs.

(3) Extensive local destruction of tissue
with ankylosis of a major joint results,
causing serious loss of function.

(4) Operation is often necessary to stabi-
lize the results of conservative care.

(5) In neglected cases with multiple dis-
charging sinuses, conservative care has
very little to offer. In the case of peri-
pheral joints of the limbs, such cases often
require amputation. In the case of proxi-
mal joints like the hip or shoulder, pioneers
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Fig. 3-d.

Fig. 3. Kamala Debi, 14 HF. Case similar to that of Fj
low general condition with loss of weight, high hectic temperat
E.S.R. Multiple sinuses with copious purulent discharge,

Fig. 8-c.

g€. 2 but more acute. Very
ure, anaemia and very high

(a) Clinical photograph before operation.

(b) X-ray before operation.
(c) X-ray 6 weeks after operation.

(d) Clinical photograph 6 weeks after operation.

(e) & (f) Clinical photographs 12 weeks after operation

like Gridlestone attempted local radical
excisional surgery but these measures
could hardly be considered elective proce-
dures but were rather the surgery of
despair.

The advent of specific anti-tuberculous
drugs brought new hope for these patients
and opened up prospects of an early cure.
The first reports on the value of these drugs

were rather discouraging. The drugs § iled
ai

Pread of the disease

treatment of tuber
longed systemic
therapy.

culogs sinuses with Pro.
anti-tuberculoyg drug
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Fig. 4-a.
Fig. 4. Banslochan, 18 HM. Long standing tuberculous infection of the right
shoulder with complete loss of movement and sinus formation.

(a) X-ray appearances before operation.

Fig. 4-h.

(b) X-ray appearances 12 weeks after operation.
Patient had more than 90° of painless abduction at shoulder.

The comparative failure of anti-tuber-
culous drug therapy to control the local
infection in skeletol tuberculous is very
likely related to the nature of the local
tissue reaction to tuberculous infection.
Because of the avascularity of the lesion
and the fact that a tuberculosis focus is
usually isolated by a fibrous wall, drugs
administered through the parenteral route

_cannot reach the centre of the diseased

area in therapeutic concentrations. Even if
administered locally through a sinus, the
drug cannot be uniformly diffused and
distributed into the interstices of the
involved area. Unless a pathway is opened
surgically to allow the drugs to get access
to the diseased area, they can only act
indirectly by enhancing host resistance and
such a process is naturally a time-

consuming one.

In making a direct assault on tuber-
culous lesions, the surgeon fegrs not so
much the infection itself, as the inability of
the tuberculous soil to deal with secondary
infection. There is also the danger of a
general dissemination of infection followm'g
surgical procedures. The success of ar}tl-
tuberculous drug therapy in controlling
sinuses and also in the treatment of acute

forms of tuberculous lesions including
tgberculous meningitis, raised hopes of a
direct attack on the tuberculous lesion.

Simple incisional surgery in osteoarti-
cular tuberculosis is not followed by grati-
fying results, even when surgery is com-
bined with adequate anti-tuberculous drug
therapy. Bosworth and Wright (1952) con-
sidering the problem, reported that in
patients where incision of the abscess was
the patients were so fortunate as to be
found with healed wounds when dressings
done without definitive surgery, none of
were first removed. The speed of closure
in all of them was unpredictable. On the
other hand, in the group where incision
was done without streptomycin, two
patients out of three died of profuse
drainage and cachexia. In the strepto-
mycin treated group, when the wound
healed, the permanency of the healing
cannot be assured. There is every chance
for the primary lesion to reactivate unless
the bony lesion is properly dealt with,

In the present series, definitive surgery
under an umbrella of anti-tuberculous drugs
has been performed on 92 cases of osteo-
articular tuberculosis with long standing
abscesses or sinuses during the period from
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Fig. 7-a,

Fig. 7. Choa Rai, 38 HM. One year old tuberculous d
scvere pain and abscess formation. Progressive inspite of thr

zztion and general anti-tuberculous care.

Fig. 7.h

isease of the righ! hip with
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(a) X-ray appearances before operation.
(b) X-ray appearances 3 months after operation.

Patient can walk without pain and has gp°

painless movement at the hip.

Fig. 8-a.

Fig. 8. Lakhi, 8 H.F. Acute type of tuberculo
general condition. At operation a large intrapelvic ah,
healing of lesion 4 months after operation. Thisg patient
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Flg 9-a. Flg 9-b. F]g 9-c. Flg 9-d.
Fig. 9. Sohagi, 21 HF. Long standing tuberculous disease of the left knee joint ;
fixed flexion deformity.

(a) Clinical photograph before operation.
(b) X-ray photograph before operation.
(¢) Photograph of the removed synovial membrane.

(d) Six months after operation showing complete bony fusion.

Fig. 10-a. Fig. 10 (b & c).

Fig. 1C-e. Fig. 10 (f & g).
Fig. 10. Suhagi, 28 HF. Long standing tuberculous disease of the knee with cald
abscess ond sinus formation.
(a) Clinical photograph of the affected knze.

. Fig. 10-d.

(b & ¢) X-ray cppearances before operation.

(d) Appearances on complete exposure of the knee showing the involvement of the
synovial tissues.

(e) Photograph of the resected tissues.

(f & g) X-ray two months and four months after opcration. The joint is soundly

anlvlinesd with hanv fucian
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Fig. 11 (a & b).

Fig. 11 (c & d).
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Fig. 12-a.

(a) Pre-operative skiagram.

Fig. 12 (b, ¢ & d).

Fig. 12. Kailash Behari Jha, 36 HM. Long standing tuberculous disease of the
left anlilgt; jo}nt with sinus formation. Resistant to conservative treatment.

c

(b, c & d) X-ray appearances two months, four months and six months after

operation.

Firm bony ankylosis has been achieved.

tukzrculous drugs can be insti]led lf)cally
dur;ng the post-operative period. Primary
closure was performgd in every case exg?:t
the first patient. This was a case of tubar-
culosis disease of the greater trochanter
with a large cold abscess in an old. and
cmaciated woman. Negrly 3 pints of pus
was aspirated at weekly intervals for nearly
2 months. Her general condition contmped
to deteriorate inspite of repeated aspira-
tions and routine conservative care with
rest. good food and anti-biotics. After
definitive surgery, the wound was packed
with gauge impregnated with iodoform.
The dressings were removed on the 3rd
day when the wound was found fresh and
healthy and it healed gradually by forma-
tion of granulation tissue.

(f) Adequate splinting of the af’fected
area. This was achieved by applying a
plaster of paris spica at the end of the ope-
cation, the indwelling catheter be}ng care-
fully covered with sterile dressings and
left outside the plaster.

Post-operatively the following regime has
been followed—

(a) General treatment consigtmg é)f 0031;-
plete bed rest, good food W1.th a eqlilde
guantities of vitamins and ant{-tubergudous
drugs as during the pre-operative period.

(b) Daily instillation of 1 gram of
Dihydro streptomycin dissolved in 2 c.c.
normal saline through the catheter into the
wound. The dose was reduced in children.
This was done under strict aseptic precau-
ticns treating the catheter as a part of a
clean surgical wound. The local instillation
was continued for 3 weeks.

(¢) The preliminary plaster was removed
after 3 weeks. In every case the wound
healed by primary intention. In a few cases
there was a small collection of serous effu-
sion in the depth of the wound. This could
be casily squeezed out through the opening
left by the catheter track. Secondary
sinuses, which were not included in the
operative incision also showed complete
healing in most cases.

The stitches were removed on the 21st
day and the limb again immobilized in a
plaster spica, except for cases of rib
disease. General anti-tuberculous treatment
was continued for 2 to 3 months after
removal of stitches. This consists of the
same regime as in the 3 week pre-operative
period.

The results with this form of management
have been uniformly successful. The im-
provement in the general condition of the
patient following operation has been very
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Fig. 13-a.

Fig. 14 (d & e). Fig. 14-f.
Fig. 14 Sancharia, 25 HF. Case of long standing tuberculous disease of the
lcaneo .cub.oid area with sinus formation. Sinus present for over a year.
cL -

culosis with sinus for- (a) Clinical photograph before operation.

Fig. 13 (d & e).
Fig. 13. Lalita, 8 HM.Ch. Case of bilateral calcaneal tube;
mstion on both sides with run down general condition.

(b) Preoperative skiagram.
(a) Shows pre-operative skiagrams of calcaneous of both sides, (¢) Operative findings showing extent of excision.

(b & c) Shows operative findings. Also shows extent of tissue removaj
(d & e) Shows X-ray appearances 3 months after operation,

Complete healing with full restoration of movements have been achieved

(d & e) X-ray appearances three months after operation.
(f) Clinical appearances three months after operation on the day of removal of

plaster.

Complete healing with full restoration of function achieved.
striking. This has been most dramatic in It is quite possible

that
the group where anti-tuberculous drugs had these cases had deveIOpe:ih
not been used parenterally for prolonged drug resistance prio
periods before the operation. It was not S0 one aspect of the pj

€ Organismg in e. In some striking in those patients who did not
Some degree of were needed for that purbos

ESR. was done before and after receive prolonged anti-tuberculous drug
cases ES.R.

! had i d indisert attend operation. In all of them, the E.SR. therapy before operation.
evident in the patients whc; at?on Spe('llf}:; 3?11 ;n II.?Icrlmmate use of anti-tuiei‘ix;.\elless returned to normal level by the en% of thte (b) Rapid healing of the bony lesion
flrug therapy. before opdl"' Jso h h'g ! d GWever, complete ealin oo 4th week following operation. atients following radical excision of the involved
improvement in the local condition also has achieved in eVery case by it g was b ek ile bafore operation became  {oow
been very satisfactory. Local pain, tendgr- 8 \fveeks and radiologica) heal‘e end of afebrile. as a rule, within a week of the .
ness and oedema almost comkple;ely dis- lesuiil dwas seen by the eng of 12131g tsz‘t;h}f ' :)perati(;n and the blood condition of ti)e It was very surprising t-haft none of the
appeared by the end of 3 weeks after ope-  week depending on site 3 o 24t l ¢ ned quickly to normal.  patients developed wound infection and all
rggon. In 3 cases a small amount of dis- these patients involved, Most of anaemic cases retur q

t of them healed by primary intention.
charge persisted for a few weeks through tively normal g

Two things stand out very strikingly—

d > o cegree of actiyity 4 ) During the same period, a proportion of
the site of insertion of the indwelling cathe- after operation. Followin thy onths Rapid improvement in the general patients operated on for other conditions
ter. It is interesting to note that all thesg sional surgery of the primarg f°r°U8h'exci- (3'){ ap(:f thep atient due to elimination developed wound infection. In this res-
were patients who had very prolonged anti- tion, lesions of t ¥ 10CUS of infec. condition P

5 e regj
tuberculous drug therapy before operation. also healed rapidl giona]

i is was most ect, the present series differ fr
lymph glands of tuberculous toxaemia. This v p p er from other
¥ and ngq sp
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Fig. 15-a.
Fig. 15. Lalita Debi, 20 HF. Long standing tuberculous dige
metatarsal joint with sinus formation.

' (a) Shows pre-operative skiagram.

Fig. 15-b.

ase of the coniciform,

(b) Skiagram three months after operaticn.

Complete healing with full functien.

similar reports where the wound has been
left open and secondary suture has been
performed once  healthy granulation
appeared. We have been surprised at the
relative immunity of these wounds from
ordinary surgical wound sepsis. This may
be related to local tissue immunity deve-
loped as a result of prolonged exposure to
infection.

Encouraged by the strikingly good results
in late and complicated cases, we started
excisional surgery for earlier cases. There
are fewer cases in this series as there is
still a strong feeling against any operative
interference in closed cases of tuberculous
disease and quite a number of patients are
unwilling to submit to operation. We have
been surprised at the advanced stage and
also the extent of local lesion seen on ope-
rative exposure in cases which clinically
appeared to be early ones. The cases in
this series consist of the following—

Tarsus — 3
Ankle — 4
Knee — 8*
Hip — 6
Spine — 47
Elbow — 3
Wrist and carpus — 2
Ribs — 8

* Excision is here combined with
arthrodesis at the same time.

T All cases of
with
cesses,

* dorsal spina] disease
rge Paravertebral ahs.

The routine
of
same as in the treatment has beep the

In cases of j
joints like ankle,nlzglzerﬁ?m of
vgrtebra, and elbow ’ar;p,
with or without st
obtained within a periocril yf
a result which i inconcoei

servative treatment alone

the larger
sacro-iliac joint
of the diseases
ankylosis  was
3 to 4 monthg —
vable with con-
- In tomparing
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umbrella of anti-biotics is the treatr-nent of
choice in osteo-articular tuberculosis once
the lesion has reached the avascular stage,
That such cases require surgery becomes
more evident when it is realised that multi-
ple sequestra: and calcified caseous debris
surrounded by thick fibrotic walls were
found in many of these cases during opera-
tion. In our view, once the patient has
reached this stage, prolongation of conser-
vative treatment only prolongs the suffer-
ing of the patient. The presence of active
lesions in other parts of the body does not
contra-indicate surgery. In fact, such cases
have a more compelling indication for sur-
gery than simple uncomplicated cases.

It seems likely that streptomycin and
surgery are inter-related to each other in
their value on osteo-articular tuberculosis
and ought to be interlinked in their use.
Whereas streptomycin prepares the ground
for such surgical procedures, surgery opens
the pathway for the anti-biotic to have its
full effect on the local lesion, apart from
removal of the grossly necrosed tissues,

The series is numerically small and the
period of observation rather short. It is
therefore not possible to be dogmatic on the
future prognosis of "a chronic disease as
prolonged and unpredictable as tuberculosis
on the basis of such a study. In tuber-
culous disease particularly osteo-articular
tuberculosis, experience is not always sub-
stantiated by later knowledge and accu-
mulated observations. Even so, the experi-
ence in the present series of cases is so
striking and so different from the experi-
ence of only a few years ago that a formu-
lation of a revised concept of the principles
of treatment will be fully justified. The
results have really been remarkable in
many respects.

A procedure so diametrically opposed to
the principles and practice of treatment
haloed by established tradition can hardly
be accepted totally on the basis of observa-
tions lasting for such a short period of
time. However, we cannot remain blind to
the new prospects opening before us. The
struggle against tuberculous disease has
been hard, long and costly, but to see the
enemy in retreat, is one of the rare,
exhilirating episodes reserved for our
generation.

I wish to express my sincere thanks to the
Superintendent, Patna Medical College Hospital,
and Col. D. P. Nath, Director of Health Services,
Bihar, for kindly permitting me to use hospital
records for the preparation of this paper.
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OBSERVATIONS ON UMBILICAL AND MIDLINE VENTRAL HERNIAS
by S. K. SINHA, Patna.

INTRODUCTION

The incidence of hernias of the umbilical
region in infants, is pretty high as seen in
the Outpatient department, but it is found
that most of these children are brought for
other ailments and not for umbilical
hernia ; only a few of them are brought for
umbilical hernia. Unless the hernias are
big or are causing trouble, they hardly
worry the parents. This might explain the
low incidence of cases of umbilical hernia
reporting for treatment.

The hernias of this region are probably
the earliest to appear and are there since
the tenth week of intra-uterine life, the
time when the physiological hernia in the
yolk sac should have returned back to the
abdomen.

The final word, about the exact mode of
the development of the anterior abdominal
wall has not yet been said. The develop-
mental abnormalities of the midline abdo-
minal ventral wall cover a wide field of
surgical entities and owe their origin to the
defects in the formation of the ventral wall,

Other hernias of the midline ventral wall
viz., hernia of the linea alba, divarication of
recti and incisional hernia are also fairly
common. It will be interesting to note that
(except in incisional hernias) congenital
weakness or deficiencies in the abdominal
wall play an important part in the produc-
tion of such hernias.

A brief review of the anatomy of the
region will not be out of place for a proper
understanding of the hernias of this region.

ANATOMY

In the midline ventral abdominal wall
the peritoneum is covered by the fascia
transversalis and the linea alba. On either
side, the linea-alba breaks up into the pos-
terior and the anterior rectus sheaths
enclosing the rectus muscles. These are
covered by sub-cutaneous tissue and skin.

The linea alba is a tendj
consists of elastic tissue an:im;ifr:l?: }::?.s.sulet
'I“he fibres intersect with each other. At thé
site qf the umbilica] cicatrix, there 1s a ga
in this structure. The base <;f the umbilﬁ:ali

cord was originall :
of the gap. The age attached to the margins

There are minute open;j i
penings in the i
alba, usually five on each side, for ut\fxa
‘I;;Esage of vessels and Nerves ’(Watson)e
W c?: ttl'}lle vessels pierce the transversalis.
s ey carr i i
fascia with themyaa P oongation of this

. nd thes ;
weak points in the lineq Zlggemngs are

sl . .
structure, With, it like openings in this

: dominal
3 Properitoneal fat
orced through these minute openirzzg al‘:cei

UMBILICAL-HERNIA IN CHILDREN
The sac of an
may be covered b

. _bhysiological .
;)rcl:tcrurs . in thg sixth or se\(em}};e!‘ma that
A a-uterine life, jp which wegk of
00p is  extruded rom  th e mid-gut
cavity, e abdominal

1. The most severe variety i
:frﬁlki}]l; t};ere is also a defecty i;s :}}:: :le .
um decf:a part of the abdomina] w 11 and
ect may extend up to th ks
sterm_lm. The sac, besides th ot phi-
contain other viscera, like theeligvl:etx: Th
. e

Unesrrcar

CICATRIX

Rectvs MuscrLe
PERITONEUM

ABDoMiNAL Wil
APONEUROS!S

MarGINS OF
UMBILICAL RING

)

PeriTONEUM
UmgiLicaL sSxin
CICATRIX

izontal section through abdominal wall at level of umbilicus to show the umbilical cicatrix.
) HONZO’:‘ : { the same level in which there had been a deep separation of the umbilical cord.
4 SeCt‘lOn at the same level in the case of an infantile umbilical hernia.
(C‘) lzse::-lt(i):ala midline section through the abdominal wall in a case of adult umbilical hernia.
@ v —By kind permission of the Editor, Annals of the Royal College of Surgeons
of England and Prof. Milroy Paul.

Figs. 1 and 4 have been copied from Annals of Royal College of Surgeons of England,
Vo]un’;e 13, November 1953, Page 315 and 317 respectively. Permission has been obtained
t¢ 1eproduce them from the Editor of the Annals and Prof. Milroy Paul. Fig. 3 has heen
copied from Ladd & Gross — Abdominal Surgery of Infancy and Childhood, 1951 (re-
printed) Page 326. Permission to reproduce the figure has been obtained from the pub-
lishers W. B. Saunders Company.
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gut has also not undergone the normal
process of rotation, in fact these structures
have developed in the sac.

2. In the next type there is no defect in
the supra-umbilical part of the abdominal
wall but peritoneal sac extends into the
umbilical cord and the gut with its mesen-
try is present inside the sac. Normal rota-
tion of the gut has not occurred.

3. In the third type the peritoneal sac
persists in the umbilical cord. It remains
an empty sac and gut is protruded when-
ever intra-abdominal pressure rises. The
first two types could be called exomphalos
and the third type funicular hernia into the
umbilical cord or congenital hernia. In
some of these, (third type) differentiation
of the amnion into skin has occurred at the
periphery so that the sac is covered partly
by skin and partly by amnion. The first
two types are brought to the clinician
immediately after birth and the third type
is brought some time later after the umbili-
cal cord has fallen off.

Skin covered infantile hernia could be
due to (a) persistence of the minor degree
of funicular hernia into the umbilical cord
or (b) weakness of the umbilical cicatrix
so that it easily bulges out with minor rise
of intra-abdominal pressure (Milroy Paul).
“The umbilical cicatrix is usually a firm
plug welding the skin to the peritoneum,
but when the line of demarcation which
separates the umbilical cord from the
abdominal wall has been deep (Fig. 1-b),
the fibrous tissue forming at this line of
demarcation would be so thin, that minor
rises of intra-abdominal pressure would
push out, as the walls of a hernial sac, the
skin and peritoneum united by this thin
fibrous tissue sheet” (Fig. 1-c).

“When the umbilical cicatrix, walling
the umbilical ring is pushed outwards as a
hernial sac, the elasticity of the aponeurosis
of the abdominal wall prevents its being
stretched to become part of the hernial sac.
This preserves the integrity of the umbilical
ring at the neck of the hernial sac
(Fig. 2-b).  Enlargement of orifice of sac

could only occur
by the visceral contents of the hernia] sac
) ’

not so adherent, . .
adhesion the contemsBecause of this firm

. - do not i
periumbilica] subeut get into the
. an ;
érnia grows like 5 t:}(::s (%?ZUezs) and the
. . I [le

sac is uniloculay
an .
occurs, d strangulation rarely
Hernias of in

f .
divided into ants and children could be

(1) Those that cure themselyeg

(2) Those that do not

The infantile ympi;
cure themselveg 'mb'lhc
abd_ominal pressur
during Crying,

intra-
mmon
straining

e, which is quite
. CcO
Coughing apg

Fig. 2.
A photograph of a patient

has grown like a tyhe

in which the hernia
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i rv infections are common and
l();e\:gllr?xgsezs are also frequent in infants)
are about 50% (Ladd & Gross). Perhaps
ceveral factors are at work m the cure of
these hernias. Properly applied strapping
aids in the cure. These factors are : —

re is spontaneous shrinkin'g of
th:.urr'lx‘gielical ring after birth because it has
no further function to pe.r.form. '1_‘he con-
tents of the two umbilical arteries and
umbilical vein clot, and later only slender
connective tissue cords represent these
vessels, the vein from above and the
arteries from below. As the scar tissue at
the umbilicus, after falling off of the cord,
becomes firmer, and as the growth of the
abdomen continues, these cords l?ecome
tense and the umbilicus is drawn myv_ard
(Watson). This indrawing of the umbilicus
is more marked at the lower portion than
at the upper. This is because the cords
representing the umbilical arteries and
urachus are stronger and are firmly
attached to the ring exerting a greater pull
than the cord representing the umbilical
vein which is weaker and loosely attached
o the upper edge of the ring. The umbili-
cal cicatrix is thus weakest at the upper
margin of the ring. This explains the
common occurrence of para-umbilical
hernia in the wupper sector of the
umbilicus.

2 It is likely that the relative growth of
the abdominal wall is more than its con-
tents. The space inside the abdomen
increases and the pressure inside becomes
less so that inspite of rises of intra-.abdomi-
nal pressure during crying, coughing, and
straining, the rise of pressure is not enough
to force the contents out. Liver is palpable
below the costal margin in infants and as it
grows the liver becomes less and 'less
palpable due to the fact that the .abdomlpal
cavity becomes more capaclous In relation
to its contents.

3. In cases where the hernia is due to
persistance of minor degree of furnicular
hernia of umbilical cord the process of
peritoneum which was inside the umbilical

cord starts fusing. This process of fusion
of the two layers of peritoneum continues
inside at the site of the umbilicus so that
the sac is obliterated and nothing can be
forced out through the umbilical ring.

The umbilical hernias which do not cure
themselves are probably those (1) where
the ring is so wide that normal process of
growth of the abdominal wall, shrinking of
the umbilical ring! and apposition of the
rectii, fail to constrict the ring; (2) the
second group of cases which persists are
those in which the separation of the cord
has occurred deep (3) or where both these
factors work together.

History of onset of hernia helps to dis-
tinguish these two groups of cases. In the
congenital variety the ring is wide and the
hernia is noticed since the time of birth or
immediately (within the first week) after
the cord separates. In the second group
(where the separation of the cord has
occurred deep) the hernia appears some
weeks or months after the separation of the
cord and is associated with disturbance of
the bowel or an attack of respiratory infec-
tion. Fifteen cases of umbilical hernias in
infants and children were treated. All were
umbilical excepting one which extended
into the supra-umbilical region. Of these
nine were treated by strapping and six
were operated upon.

Treatment :
Strapping — It is an important point to
note that — a coin, button, or padding

should not be inserted under the strapping.
Any such material tends to keep the
hernial ring wide and also does not allow
the rectus muscles to grow. The cases
which improve by the use of coin or pad-
ding under the strapping are probably
those in which the strapping was not pro-
perly applied so that the padding did not
cause pressure on the ring and in fact the
hernia would have cured itself even if there
was no padding. The correct way to apply
the strapping is as follows : —

“Two adhesive tapes two inches wide
are taken (Fig. 3). A hole is made in one,
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Satisfactory type of adhesive strapping for an umbilical hernia in ap infant,
adhesive straps are 2 inches wide. One has a hole and the other a tongue,
two straps are applied to the lateral parts of the abdominal wall and then
exch cother. Pulling on the free ends relieves the abdominal wall tension 4
when the umbilical skin becomes wrinkled, the free ends of the straps ar

—From Ladd and Gross: “ Abdominal Surgery of In
published by W. B. Saunders Company, 1941,

and a tongue is made in another. The two
straps are applied on either side of the
lateral part of the abdominal wall and the
tongue of the one is withdrawn through
the hole of the other. Pulling on the tongue
and the free end of the other reduces the
tension in the region of the umbilicus and
wrinkles are formed in the skin. Now the

The
as shown, The
interlaceq with
t the umbiljcyg
¢ stuck down,

,a'n.f.“y and Childhood”
>

free edges of the stra

Ps a 12 »
(Ladd and Gross). re stuck down

Operative treatment -

In a small herniz 4 cur .
v - .

made below the umbilicus, t}(:g SIEFB‘OU is
raised upwards and freed frop, 1?hﬂap is
neurosis. With a finger acting 5 gueidapo;
ea
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(o)

igelire ol meck
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)

Peritonedl sleeve

Umbilical

i k
formm? nec ving

of sack.

Umbilical ring

of herria sack, sSutured

Fig. 4.
The steps of an operation for the repair of an umbilical hernia.

—By kind permission of the Editor, Annals of the Royal College of Surgeons
of England and Prof. Milroy Paul.

bilical cicatrix, the umbilical skin
(t:?ceat:ir: is separated by cgtting through tl}:e
fundus of the sac which is adhgrent to the
umbilicus. The opening .made. in the sac is
repaired and the peritonium 1s then sepa-
rated from all round the }{mbxhgl ring for
some distance. The umbilical ring is thgn
closed by interrupted mattress sutures in
Mayo's fashion. Skin flap is then replaced
d sutured. In larger hernias the same
a:ocedure may be adopted. and as soon as
fhe empty sac is seen it' is cut through
(Fig. 4). "It is not reqltnre.d to frge the
whole of the sac and excise it. as this dis-

section is likely to cause devitalisation of
the umbilical skin flap (Milroy Paul). This
procedure has the advantage of preserving
the normal umbilicus. The extra care in
preserving the umbilicus in these cases is
worth-while taking. The absence of
umbilicus may be noticed by the patients’
school mates later and he may have to be
a subject of ridicule.

Treatment of Exomphalus :

In the severe degree with supra-umbilical
defect early operative treatment is indi-
cated in a well equipped hospital where
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arrangements for good baby nursing,
oxygen tent and arrangement for trans-
fusion together with the services of an
experienced anaesthetist are available.
There is danger of rupture and infection,
reaching the sac. = This danger lies from
the fact that the thin amnion dries up soon
and permits passage of pathogenic bacteria
inside the peritoneal cavity, setting up
peritonitis.

In cases where the amount of extra-
abdominal bowel is not great the operation
is not so urgent. It should be borne in
mind that a child’s life cannot be saved
unless the hospital is well equipped. It
should also be borne in mind that a spon-
taneous cure is also possible by the growth
of skin on the amnion (Ellison Nash).

OPERATION

The closure of the abdominal wall is the
most difficult part of the operation. The
edges of the gap are excised. Attention
should be paid to the umbilical arteries and
vein and each carefully ligated. The peri-
toneum and posterior rectus sheath may be
freed sufficiently to close the gap. The
anterior rectus sheath is then repaired and
finally the skin. If there is great difficulty
in bringing the peritoneum together or if it
is brought together with great difficulty it
causes rise of intra-abdominal pressure
resulting in respiratory and circulatory
embarassment. In such cases a two stage
closure should be done. At the time of the
initial operation skin should be under cut
and freed and then sutured so that the
patient is left with an incisional hernia. At
a late stage varying from one to three
weeks the wound is re-opened and now the
peritoneum and muscles can be approxi-
mated without difficulty (Ladd and Gros).

UmeiLicAL HErRNIA IN ADULTS

The sac of umkilical hernias in adults is
often multilocular in the loose abdominal
wall. They are more often para-umbilical
than umbilical. They have no tendency to
cure themselves. Strangulation is not an
uncommon complication, Strangulation is
perhaps due to the fact that the contents of

such hernias are omentum, transverse colon
and small intestine, e entering |

presses  upon the Teturning loo ; 'I?l?iz
causes distention of the large bouf::.l and

which is the usual content of the hegz'gut,
ia.
Treatment -
Strapping has ne place, Where the con

a procedul‘e similar tq t}’lnpletely reduced

In caseg where
eslons are pre-
also be mulyj-

remaing gq an j
gzzpened till the
g pt(})]r?e fat' is dissecteq off
urtosm working from Periph
apomesro ix.'se dtxll the Opening jp illl-y
) efined. The neck .

sac 1s opened at a of the
place wh .
are not €re
Portign p!;)efsent. The contents area;i:de ooy
removal. p ?he onentum  mg uc?d
T . erltoneUm is repaired rte{lre
tech riei(]li]:poneurosis is repajre d b I\I/)Iemng
€ Or in vepti : ayo's
the Subcutaneons tirtlcal direction and then

IS repaired. It ; .
rubber drain o, 254 ao Visable ¢, put
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ring is enlarged, releasing the str.angula-
tion. The gut or omentum is examined to
see if it is viable and is dealt with as occa-

. sion demands. The mortality of strangu-

lated umbilical hernia is high because per-
sons affected are obese and the part of gut
involved is large bowel which contains

many bacteria.

Six cases of umbilical hernias in adults
were operated upon by the author ; fo'u.r
were paraumbilical and two were 'umblh-
cal. Strangulation was present in t“'ro
cases. Incarceration was not present In

any case.

HERNIA OF LINEA ALBA

The common site in th_e l“mea alba whire
herniation occurs is within three inc tlas
above the umbilicus an@ less commﬁn y
within two inches below it. Most of these
hernias are symptomless but some prodl_Jce
symptoms out of proportion t_o thqr size,
Attacks of pain in abdomen simulating an
« gcute abdomen” (like that 9f mtestmgl
obstruction or appendicular c<_>lxc) or peptic
ulcer or gall bladder dyspepsia may occur,
It may be pointed out that some times a
small umbilical hernia may a}lso 'producfe
symptoms out of proportion to its size. It is
not clearly understood why. this occurs.
Through the opening in thg linea alba for
the blood vessels, or the interval in the
linea alba between the lattice work of
fibres, a portion of properltpngal fat or fat
of the falciform ligament 1r_151nuates 1Fself
and results in the fatty_herma of the linea
alba. A process of peritoneum may fpllow
together with omentum or a loop of intes-
Symptoms referred to the bowel are

In most of these cases the
remains small and in those
cases where omentum and intest.ines find
their way into the sac, sacculation may
occur and the hernial contents_ are not com-
pletely reduced. Strangulat.lon is then as
common as in umbilical hernia. Such large
hernias of the linea alba occur close to.the
umbilicus. Ten cases of hernia of the linea
alba were operated upon by the author out
of which two came with strangulation

9

tine.
then present.
hernia ring

Treatment is similar to that eof umbilical
hernia. In those cases where only fat
comes out through the hernial opening this
may be excised after a transfixing ligature;
and the hernia ring closed; but in those
where a process of peritoneum comes out
as a sac the sac should be opened and its
neck transfixed and ligated and the sac
removed followed by repair of the hernial
ring.

DivaricATioN oF RecTnx

The factor responsible for this condition
is the lessened tone of the rectii, so that the
lower abdomen below the umbilicus
becomes protuberant and the gap between
the rectii in severe cases increases to as
much as four inches or so. On asking the
patient to rise up from the bed the edges
of the rectii can be clearly felt and fingers
can be insinuated between them. There is
no clearly defined sac, no hernical ring, and
no neck of the sac. Strangulation does not
occur. In severe cases the defect may run
upwards beyond the umbilicus. This oecurs
most commonly in females following preg-
nancy. In a series of 6 patients, history
revealed that the condition appeared after
first pregnancy in two cases, after fourth
pregnancy in one case, after fifth pregnancy
in one case and after sixth pregnancy in
two cases. It is not clearly understood why
this divarication should occur in some cases
following the first pregnancy and in others
after the fifth or sixth pregnancy. Perhaps
there may be some factor which is yet un-
determined and may be responsible for
regulating the tone of the muscles. The
answer may be found in some congenital
weakness of the muscles or may be that a
large foetus which stretched the muscles
resulted in the condition. More obser-
vations are required before one can come
to any conclusion.

Treatment :

Abdominal exercises improve the tone of
the rectii and quite a number of these cases
improve so much that they do not need any
operative treatment. If after exercises the
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Fig. 5. I
The steps of an operation for the repair of divarication of rectii
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i ment is not as desired, operative
::;g:x(::‘;it is indicated. An ellipitical trans-
verse incision is made so as to remove the
Joose skin (Fig. 5). The stretched out linea
alba and anterior rectus sheaths are
exposed. By continuous.m'attre.ss sutures
of floss silk the aponeurosis is plicated and
inverted in a vertical direction picking up
the aponeurosis at a distance of one and a
half inches in the transverse axis. A second
row of sutures of the same material is tgken
which now picks up the medial margin of
the rectus muscles and anterior rectus
sheath so that the muscles are brought into
apposition. The skin edges are then
sutured. This operation was done in two
cases and the remaining four cases im-
proved with exercises only, so that opera-
tive treatment was not advised.

INcisioNAL HERNIA

i in the midline are large
Such hermial;y concealed cases of burst

i t the linea alba or the pos-
f:gg;nigc':gst:;eath and the anterior rectus
sheath did not unite but the skin umte;ld
following the operation for which the
abdomen was opened previously ; or';allie
cases of stretching 'of the scar specially
noticed after infection. These patlentsE
suffer from the discomforts of weakness o
the abdominal wall and some form of dys-
pepsia but strangulation is uncommon
because of the large size of the defect in
the abdominal wall. Four such cases that
came for treatment were pr.evmusly. ope-
rated upon for the .folloyvmg conditions.
Two were cases of intestinal obstruction,
one was a case of exploratory laparotomy
in which appendicectomy was done and
was a case of tube ligation. Two types
can be done for such cases,
the sac and removing it a}nd
dges together. (2) Inverting
the sac without opening it. This ca}r: onl'y
be performed in those cases where there is
absence of adhesions between thg gut ?):;
omentum with the sac wall. This canh_1
felt through the skin of abdomen while
reducing the hernia after the contents have

ones and are

one
of operation
(1) opening
bringing the e

entered the sac following coughing. A
longitudinal elliptical skin incision is made
and the scar dissected off from the sac to
which it is closely adherent. Skin flaps are
then raised on both the sides till the rectii
are ‘exposed. Absence of adhesions between
the sac and its contents is confirmed. The
sac is now plicated and inverted in vertical
axis picking up the sac wall in transverse
direction at a distance of 13" by a running
mattress suture of floss silk. Two or three
rows of such sutures are required before
the edges of the rectii are brought into
apposition, depending upon the width of
the sac. In those cases where adhesions
are preesnt, the sac is opened, adhesions
are liberated, the sac is excised and its
margins are sutured together. The advan-
tage of the inversion operation over exci-
sion of sac is that post-operative period is
very smooth. There is no distension of
abdomen, flatus is passed within twelve

hours, the patient enjoys his food early and
becomes ambulant soon.

SuMMARY

1. Forty cases of umbilical, paraumbili-
cal hernias and those of midline ventral
abdominal wall (hernia of the linea alba,
divarication of rectii and incisional hernia)
have been reviewed.

2. From the above study it was noticed
that umbilical hernias in infants and
children differ in several respects from
those of hernias in adults.

(a) The hernias in infants have a
tendency to cure themselves but not so in
the case of adults.

(b) In infants the skin of the umbili-
cal cicatrix is widely adherent to the sac
wall, in adults it is not so adherent.

(c) The sac is unilocular in infants
and multilocular in adults; strangulation
rarely occurs in children while in adults it
is not uncommon.

(d) The hernias are preponderantly
umbilical in children and paraumbilical in
adults,
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3. Advantages of preserving the umbil;-
cus, as far as practicable, in the Oberative
treatment has been discussed,

_ 4. The role of non-operative treatment
ie. b)f proper strapping, in Some cases of
tllx:fantﬂe hernia, has been indicated . and
€ correct method of strapp; ’
stressed. PRI has been

5. The variegated and sometj
f}xsing, clinical features of hernl;gesofc?}?-
linea alba have been elaborated, ¢

6. Etiological factors leadin ivar:

A a g to d -
cation of rectii and their relation to 1::,}?11.111
birth has been discussed,

.7. The concept that S0me cases of ingj
sional hernias are really * Concealed ’ ogg <
of burst abdomen has been advanced o

8. ' In the treatment of divarieat:

.. . . . anc t
rectii and of incisional hernias th: l:élvarolf
tages_ of mvgrting operation ’ witho ;
opening the peritoneum hag been indicateg
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PLASTIC AND RECONSTRUCTIVE SURGERY OF THE NOSE
by M. MUKHERJEE, Calcutta.

istory of plastic surgery is as
olghzs hltshe yhistory of Rhinoplas?'ty, ie,
reconstruction of the nose. It was in Irédl?:
that reconstruction of the nose was firs
done by the Hindu Surgeons of 3000 B.C.
These Surgeons utilised a flap graft from
the forehead to build the nose and even
now the skin from the forehead has been
found to be the best material fox" the same.
This method is known as the Indian m_ethod
of Rhinoplasty and it is still the best in the
field of Plastic Surgery (Figs. 1 & 2).

i read through Arabia and
Pe’f:i]as taor t Esgl;pt. The Italian Surgeqns
learned the subject from Egypt. Tagglia-
cozzi, the famous Italian Surgepn recon-
structed the nose from t}le skin of the
medial side of the arm. This _procedure has
been recognized as the Italian method of
Rhinoplasty. In patients whosc_e foreheads
are very narrow or who do not I}ke to have
a scar on the forehead, the Italian rpethod
is of much use. But the comple?(lon of
such a nose seldom ma}ches with the
surrounding facial skin (Figs. 3 & 4).

The most interesting .part of‘ the hlstqry
of Rhinoplasty is that it was in 1’;144 S(l.e.
in the 18th Century {\.D-), that tle m;i
geons of the East India Company learne
the art of Rhinoplasty from a ‘Mahratta
Surgeon near Poona. These Bntxsh Sur-
geons watched him doing a Rhinoplasty on
a bullock cart driver. The ﬁrst successful
case, however, of reconstruction of ?he nose
was published in 1814 by the British Sur-
geons, ie. 70 years after they .learngd the
art from India. After this glorious hlstory,
this branch of Surgery degeneratgd in
India while it went on progressing in

England and Europe.

history of Rhinoplasty, there is no
m::ti?ne about bzhe construction of an mn;:
lining for the nose nor is there any remars .
about a supporting frame work. It was Sir
Harold Gillies (Photo) father of the modern

Plastic Surgery, who brought the art of
Rhinoplasty to perfection. He utilized the
Skin of the face or folded the margins of
the flap for making the inner lining and
used bone or cartilage grafts for the main-
tenance of the Nasal frame work.

ANATOMY

The external nose is a pyramid extending
from the glabella above and terminating in
the nasal tip below. The outer covering
skin has got different shades of colour in
different parts. The inner lining is mucous
membrane except at the vestibule where it
is skin with nasal whiskers. For surgical

purposes the nose has been divided into 3
parts.

(1) Upper third.
(2) Middle third.
(3) Lower third.

The upper third is supported by nasal
bones and the nasal processes of the
Maxillae. Middle third — the two upper
lateral cartilages from its frame work.
Lower third — the two alar cartilages form
the frame work. Each has a lateral and
medial crus. The medial ones form the
septum mobile nasi. The nasal septum is
the supporting armature of the nose parti-
cularly from the nasal bones to down
between the domes of the alar cartilages
where the lower points of the upper lateral
cartilages terminate. Loss of septal sup-
port causes depression or collapse of the
segment of the nose — the socalled saddle
nose deformity.

METHODS FOLLOWED FOR RECORDING
OF CASES
(1) Clinical description.
(2) Photograph.
(3) Facial casts made of Plaster of
Paris.

Injuries:  Injuries of the soft parts of
the nose — In most cases these injuries are
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Fig. 1.

Figs. 1 & 2.

Fig. 3.

Figs. 3 & 4.

Indian method of Rhinoplasty.

Italian

method of Rhinoplasty.

Fig, 2,

Fig. 4.
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ig. 5. An Ideal Nose.
Fig the face — 30° to 40° on
360 is ideal. Anything beyond 30° to

Angle of the nose from
an average.
40° is abnormal. .

Columllar lip angle — 90
rage. 90° is ideal.

to 110° on an ave-

either associated with fracture of the bones
or splitting of the cartilages.
The injured 1part.s A:re
ith cetavion. a
cleaned t:girsczgshlg r}?e wound ma?gins is
e noxiept when the skin margms are
oy bedl , damaged or are Very irregularly
hivid E'lI‘h}en the margins are madg even
o uture. Suturing is done w1t.h the
before * are so that no stitch mark is left
utmoi‘t Cscar is only a line. Lately attempts
and tbz n made ndt to put any skin sutures
havet ieep the skin margins appoged by
})Ut o ted sub-cuticular catgut stitches.
mtern;pwhere these catgut stitches cannot
%\r:)lc(iaihe skin margins properly apposed a
continuous subcuticular dermalon suture

is made (Fig. 6).

Treatment :

FRACTURES OF THE NASAL BONES

The fractures are diagnosed from the
history and the clinical examination. A
photograph may help in detecting minor
deformities. @~ An X-ray picture is not of
much value in the estimation of Nasal frac-
tures. Reduction should be done as soon
as possible but always with the advan-

tages of an well equipped operation
theatre (Fig. 7).

Injuries of the Naso-Maxillary complex :
In these fractures, the nose with the cen-
tral third of the face is depressed causing
a deformity known as ‘ Dish face’. These
patients may require traction with Hyne's
apparatus (Fig. 8) from a plaster shell on

the skull to keep the fractures in position
after the reduction is done.

Operations for reconstruction or correc-
tion of the nose are divided into 4 groups :—

(1) Total Rhinoplasty.

(2) Partial Rhinoplasty.

(3) Corrective Rhinoplasty.
(4) Operation for saddle nose,

In one particular patient more than one
of the above operations may be necessary,
e.g., a partial loss of the middle of the nose
may be covered by a fore-head flap but
unless it is elevated by a bone graft, the
saddle nose deformity persists (Fig. 9).

(1) Total Rhinoplasty :

Total Rhinoplasty is best done with skin
from the fore-head, the Indian method. The
defect is assessed by a facial cast. A wax
nose is made on the cast to find out the
extent of tissue loss. A piece of jackonet
is cut in the form of the wax model. Then
the required flap is designed on the fore-
head with the jackonet piece. If the flap is
found to be too big then its suture is
delayed in the first stage. After one week
the skin around the margin of the nasal
defect is incised and everted to form the
inner layer and the fore-head flap is trans-
ferred to cover the whole of the raw sur-
face over the nose. The pedicle of the flap
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Fig. 6-a.
Injuries of the nose and face (before operation),

Fig. 6-b.
Injuries of the nose and face (4 months after operation),
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&

A
.1, e
IRV . SR SN

Fig. 7-a.

Fig. 7-b.

Fig. 7 (a & b). Fracture nasal bones before and after treatment.

Fig. 8.

is detached after 3 weeks and the nose is
shaped. But the nose thus mad_e needs a
support for the maintenance of its pl:opeg
shape and size. Bone grafts a_nd hinge
cartilage grafts were used fOI'.thlS purpose.
Both the methods fail to give a proper
shape and support to the nose. If such

10

noses are puilt on bivalved prosthetic sup-
ports which can be removed from the nos-
trils, cleaned and replaced, then the final
shape of the nose is much better (Figs. 10,
11, 12, 13 & 14).

(2) Partial Rhinoplasty :

Partial Rhinoplasty is also best done with
forehead flaps. But local facial flaps or
even composite grafts from the auricular
pinna have been utilised to construct the
columella or the ala of the nose (Figs. 15,
16, 17, 18 & 19).

(3) Corrective Rhinoplasty :

Corrective Rhinoplasties may be grouped
as cosmetic operations although at times
these are absolutely essential.

(i) Depressed tip of the nose with short
columella — This defect can be corrected
by constructing a columella from the skin
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Fig. 9-a.
Fig. 9 (a & b). Partial Rhinoplasty with nas

Fig. 10.
Figs. 10 & 11. Total Rhinoplasty in different s

Fig. 9-b,

al bone graft.

Fig. 11.
tagl)s'
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Fle. 12 Fig. 13.

Fig. 15.
in different stages. Fartial Rhinoplasty in different stages.

Fig. 14.
Total Rhinoplaity
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R . ., a

Fig. 17.

Fig. 18.

Fig. 19,
Iigs. 16, 17, 18 & 19. Partial Rhinoplasty in different

Fig. 20-b.
stages.

Depressed tip of the nose (a) before and (b) after repair.

Fig. 20 (a & b).
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Fig. 21-a. Fig. 215,
Fig. 21 (a & b). Mild degree of bifid nose before and after repair

Fig. 22-a. . Fig. 2.8,
Fig. 22 (a & b). Rhinophyma before and after operation,

Vi le &
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¥ .

Fig. 23-a. Fig. Z3-b.
Fig. 23 (a & b). Displaced alae nasi before and after repair.

Fig. 24-a. Fig. 24-b.
Fig. 24 (a & b). Closure of nostrils before and after operation,
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Fig. 25-a.
Fig. 25 (a & b). Hairly mole on the nose cured by cxcision and loca] f
ap.

of the lip by ¢V — Y’ extension flap (Figs.
20 a & b).

(i1) Bifid nose — This is a very difficult
problem but mild degree can be repaired
by local plastic procedures. The tip of the
nose was narrowed by excising cartilage
chips from both sides of the nasal septum.
These cartilage chips were utilized to raise
the tip of the nose. The columella was
narrowed and elongated (Fig. 21).

(iii) Rhinophyma — The best procedure
to relieve this condition is to excise the
tumour mass in one piece keeping a nor-
mal nasal contour behind. The raw surface
will be covered with skin growing from the
hypertrophied ducts of the sebaceous
glands (Fig. 22).

(iv) Displacement of alae nasi — This
child had an injury of the nose with frac-

Fig. 25-b,

ture and displacem i
the nose. The ala \e)vnats Zipthe Teht ala of

nasal process of the m"mm?;l"dte((ii from the
position of flaps was done and a trans-

down to its normal site (Fitgo ggi)ng the ala

The defect can be
i corr
position of flaps or onla A

k .

}r:xoulds on which skiX ;r;nﬂgsrafat:_ng‘ The
ia‘ée to be kept in place for 2 montflssprea'd
I—SI one elther. from a dental ca 1S. This
ead cast (Fig. 24) P splint or a

ected by trans-

(vi) Moles and sj
nose — Small sized rlrrll:)Il)le tumours of the

be excised and the log
flaps. But if the mol

es and tumours can
: f.mef? up by local
is big a medium
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Fig. 26-a.

Fig. 26-b.
Saddle nose (after operation).
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thickness skin graft is probably best as a
- forehead flap will be too thick and will

produce an extra scar on the foreh
g, 25, e forehead

(4) Saddle nose:

Corrective operation for saddle noses
pleases both the Surgeon and the patient.
There are different procedures and diffe-
rent types of materials have been used,
e.g. Autogenous cartilage, or bone, bovine
cartilage, Homogenous bone, and the newer
plastic materials like polythene, alkathene,
etc.  Autogenous spongy bone graft from

?he iliac crest has been used in all the cases
In our hospital with fair results. The size
and shape of the graft is estimated from the
f){nount of defect, and a bone graft slightly
_l{gger than required is removed from the
1ac crest. Then the graft is shaped pro-
perly. The columella is split in the middle
and by blind dissection the skin of the nose
is elevated from the depressed base, i.e. the
damaged septum. The graft is then pushed
into the space thus made. The nose is

P ) ;
axzdbl)rT a plaster cast for 15 days (Fig. 26

Received for publication on 1-1-'55,

CONGENITAL ABSENCE OF THE PENIS

by U. MOHAN RAU, Madras.*

One of the rarest of congenital anomalies
recorded in literature is that of absence of
the penis. Writing in 1939, Drury and
Schwarzell! state, * we have been ablg to
collect only seven genuine cases in a review
of literature after 1700 . Harris? estimates
that this condition occurs once in 30,000,000
births. McCrea® has stated that there were
only ten authenticated cases reported upto
1942. Sir Harold Gillies? added two more
cases to this number in 1948.

CASE REPORT

i i the

i E., aged 47 years, was admitted into
Gos\rtl. Genergal Hospital, Madras on 19-12-1946, for
a rapidly progressive tumour in the lower half of

the abdomen.

Routine physical examination revealed that
besides having an intra-abd.ommal mass, the
patient had a rare congenital anomaly — the

absence of his penis.

Y the genitalia (Fig. 1). The
Examm:,z; nweﬁf developed and appeared slightly
f)c.g%t\l"]‘aoth testes, epididymes and vas deferens
lre' normal ; the left testis was on a shgh}]y
}v‘viegher level than the .right. There was no penis;
nor was there any evidence of corpora.caverno?fl
rpus spongiosum. No urethral orifice coul
g; :;fn)ac,i)e out either in the pre-scrotal region or in

the perineal region. . .
When the patient was made to pass ur}ine, h}? ?}l,d
so with ease, the urine coming out t xl-oug h.e
anal orifice. The patient had full control over his
micturition.  His secondary sex characters were
2]l normally present.
evealed, after a lengthy an.d meti-
] orifice in the anterior anal
.all. This orifice was hidd.e.n by a fold of mucous
e 'b ne. During micturition, urine was seen to
tome raut .from this orifice. The urine was cleay.
Ther 0was no evidence of any proctitis or pgrl-l
Thelre taneous excoriation. The 1r}tra-abdommz;‘
?n:qotcu‘:l mass was pushing the anterior rectal wa
u as

backwards. -
i isations which did not yie

- further investiga \ eld

i {\f‘tex'ﬁon of much diagnostic value, a laparo

o Olm::'as done. The intra—abdommal t:n?ss y;;t]g

:-::lt]x]‘z-peritoneal with a moderate sized bulge into

i densel
the peritoneal caviiy. The mass was z
[

General Hospital,

Proctoscopy T 3
culous search, a sma

* From & Surgical Unit, Govt.
Madras.

adherent and inoperable. The wrinary bladder was
displaced downwards by this mass. The kidneys
and ureters were normal.

After a biopsy, the abdomen was closed.
Histological report on the biopsy material—
Neurofibrosarcoma,

The patient was sent for post-operative irradia-
tion therapy.

He did not desire to have any treatment given
for the correction of his genital abnormality.

No information could be obtained from him
regarfimg erotic feelings or orgasms, or seminal
emssions through the anal orifice.

DiscussionN

(A) An outline of the development of
the male urethra and the
external genitalia,

Urethra: In a human embryo of about
4 mm. length, the entodermal cloaca is
continuous with the allantois and the hind-
gut (Fig. 2). Over the ventral wall of the
cloaca the entoderm comes into direct con-
tact with the surface ectoderm without

Fig. 1.
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Fig. 2
Entodermal cloaca.
. Allantois.
Hind-gut.

Cloacal membrane.
Uro-rectal septum.

1> 0o

interposition of mesoderm and this area is
termed the cloacal membrane.

When the embryo is about 5 mm. (about
35th day) the entodermal cloaca is divided
by a uro-rectal septum arising from _the
angle between the allantois and the hind-
gut (Fig. 3). As this septum grows
caudally, it divides the cloaca into a dorsal
primitive rectum and a wventral primitive
urogenital sinus. Far a time (till about
16 mm. stage) a communication named the
cloacal duct or passage exists between the
two parts of the entodermal cloaca; this
passage gets closed by the urorectal septum
reaching the cloacal membrane. The
cloacal membrane is thus divided into a
posterior part, the anal membrane and an
anterior part, the wurogenital membrane
(Fig. 4).

After its separation from the rectum, the
primitive urogenital sinus consists of a part
above the entrance of the mesonephric
ducts called the vesico-urethral canal and a
part below this level, called the definitive
urogenital sinus. The vesico-urethral canal
eventually gives rise to the urinary bladder

Fig. 3.
Primitive rectum.
Urogenital sinus.

Uro-rectal septy
m.
Cloacal duct.p

1

3“)‘% _;I}e upper part of the

epmtive urogenital gingyg Fi

dxvﬂgd into an upper Pelv(ic i.ns)aca;n be

P}’:a 11c part. The pelvic Part develg Ower

the lower part of the Posterior urethps ang

the membranous urethra, while the r?oand
wer

urethra. Tpe

part of the cloacal membrane (t%? anterior
portion plays an important is phallic
development of the rest of thepﬂrt in the

Urethrg.
External genitaliq -
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Fig. 4.
Pelvic part of definitive urogenital sinus.
Phallic part of definitive urogenital sinus.
Genital tubercle.
Urogenital membrane.
(After Shikinami)

» o

While these changes are in progress. two
genital swellings (labioscrotal folds) appear
on each side of the phallus anc.l extend
caudally, separated from the genital folds

by distinct grooves.

still, the phallus enlarges a_md
begjrtle:s the penis (Figs. 6 & 7). The genital
folds meet one another and then fuse from
behind forwards enclosing t.he penile part
of the urethra and completmg the ven'tral
aspect of the penis. The genital swellings
unite in the midline and form the scrotum

(Johnston?).

After the penile urethra has bee_n esta-
blished, connective tissue surrounding t:e
urethra becomes condensed to form the
corpus spongiosum urethra.

Comments : This case showed evidence of
ce of the cloacal passage — a very
early embryonic condition. Bgsides' this the
distal portion of the uroge_mtal sinus ?nd
the genital tubercle have failed to devc.e op.
The continued development of the proximal

persisten

2%
O
OS>

NN

Fig. 5.

1. Genital or cloacal tubercle.
2. Genital folds.

3. Genital swellings or labio-scrotal folds.
(After Otis & Spaulding)

portion of the urogenital sinus correspond-
ing to the prostatic and membranous
urethra, has resulted in the urethra opening
within the rectum. The rest of the urinary
system was normal.  The scrotum, deve-
loping from the labio-scrotal folds and the
testes were all normally developed.

(B) Associated congenital anomalies.

Though in the cases reported earlier in
literature there are references to co-exist-
ing congenital abnormalities, in the detailed
case-reports of later authors (Drury and
Schwarzell!, McCrea* and Gillies?) as well
as in the case reported here, there was no
other congenital anomaly either in the uri-

nary tract or elsewhere in the patient’s
body.

(C) Associated clinical and pathological
conditions,

(i) Hydroureters: In the case reported
by Drury and Schwarzell!, intravenous
pyelogram revealed bilateral hydroureters,
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1. Glans penis,
2. Scrotal swellings.

(After Otis & Spaulding)

most marked at the level of the 5th lumbar
vertebra. The bladder outlined by the dye
lay opposite the sacro-iliac joints and
extended upwards to the midline of the 5th
lumbar vertebra.

(ii) Ano-proctitis: Two of the case
reports collected by Drury and Schwarzell!,
revealed that the respective patients had
excoriation and ulceration about the anus,
as a result of discharge of urine per rec-
tum. In a few, burning and itching in the
rectum were troublesome and in some,
these symptoms were accompanied by
chills, fever and sweats, apparently due to
sepsis.  Orchitis occurred in one instance.
Neither hydroureters nor anal itching or
proctitis were seen in McCrea’s patient,

(iii) Ectopic erectile tiSsue:  Ectopic
erectile tissue was seen in some of the cases
reported. Some of them had a small erec-
tile eminence below the urethral opening
in the anus (Rauber), and others had a
small erectile mass in the perineum in
front of the anus. The case reported by
McCrea® had a small elevation about 1 c¢.m,

Scrotum,
Scrotal raphe,

(After Otis & Spaulding)

[l A

u'lx fropt of the anterior anal margin. This
fh(ie;/aélop was SOfF and pliable and through
s minence Urination was accomplished.

exual excitement this little eminence

(iv) Secondary sex characters: Ags was
to be expected secondary sex charac
were normall

reported.

. teristics
Y present in all the cases

.C.omments: In this cas
;:lmtlcal and pa.thological states was pre-
ent. No ectopic erectile tissue was made

out. The sec
ondar oy
were normal. Y sex characteristics

e none of these

(D) Treatment,

Plastic reconstruction of t is
traumatic or surgical amput:teifosel}lss ?)?:;
r?p(;lrted by several authors. The majority
gat ese authors have used abdominal tube
alttpshremforced with rib cartilage, and

ached to the penile stump in Is'taged
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tructed
tions. The urethra was recons
zf’t‘}e\l: from a free split-thickness tube graft
or by using skin from the new phallus.

Encouraged by the success of phallo;
plasty for absence of penis as a resu}11t o
trauma or disease, plastic surgeons ave
attempted to mitigate the misery of th_ose;
unfortunate patients who had congenita

absence of the penis.

Gillies? describes in detail one such caie.
In this the opening of the .urethra in t (;
anal canal was isolated w1th. a collar o
mucous membrane ground it -and wlz::
brought out to the perineum anterior t(')t}t'n
anal sphincter. A new ’phallus wi ; a
urethra was constructed with the }}elp o lz;
tubed pedicle flap from.the abdominal vs}rla
containing buried cartilage ; the urethra
was incorporated in thevbO(!y of the nev;
penis by an ingenous “ gkin-flap tunne
method .

Comments: |
attempted in this case,
neither desirous of, nor
operative attempts at
tion.

No such treatment was
as the patient was
willing for any such
“curing ” his condi-

SUMMARY

1. A case of congenital absence of the
penis is reported.

2. The embryological development of
the urethra and external genitalia in the
male is outlined.

3. The associated symptomatology as
recorded in literature is briefly surveyed.
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ANOMALOUS VASCULAR SUPPLY ASSOCIATED WITH
CONGENITAL PULMONARY ABNORMALITY*

by N. GOPINATH, T. THOMAS, A. K. GHOSH qng
REEVE H. BETTS, Vellore.

INTRODUCTION

The first concise report regarding a
vascular anomaly associated with a pulmo-
nary abnormality appeared in an article
published by Miller4 in 1928, who reviewed
Fischer’s work. In 1946, Prycel¢ published
the first complete review of the literature
on the subject. He also put forth a theory
which explained adequately the dual
abnormalities. His findings showed that
the abnormal artery to the lung usually
arose from the aorta, midway between the
diaphragm and the inferior pulmonary
ligament. There was an associated broncho-
pulmonary dislocation or sequestration in
the area supplied by the vessel which
carried oxygenated blood. These abnor-
malities occurred most commonly in the
lower lobes, more often on the left side
than on the right side.

The object of this paper is to review the
recent literature and present two additional
cases, bringing up to date about 100% cases
reported in the literature. The incidence of
this condition, in our experience, is
approximately 0.4% compared to 1.89( as
reported by Prycel> 16, Since Pryce’s
original paper in 1946, a few important
contributions on this subject have appeared;
two of these came from Pryce? 15 himself
in collaboration with others. The isolated
arterial abnormality without the broncho-
pulmonary component is not within the
scope of this review. As is well known, the
suprahilar arterial abnormalities are usually
associated with the anomalies of heart
andlor great vessels in about 75% of the
cases ; while such association is present in
about 15% of cases of infrahilar arterial
abnormalities?®.

sfrom the Department of Thoracic Surgery,
Christian Medical College Hospital, Vellore
(South India).

EMEBryoLOGY

ult . original network of capil.
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pulmonary plexus’ according to Huntj
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monary arteries which develop fr - pl}l;
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Fig. 1.
Agenesis of toth lungs which would result if
sequestration were to occur at 3 mm. stage.

(Figs. 1 and 2 are from Pryce, O. M,,

Fig. 2.
Agenesis o'f one lung which would result if
sequestration were to occur at 5 mm, stage.

Sellers, T. H. and Blair, L. G. Intralobar

sequestration of lung associated with an abnormal pulmonary artery. British Journal of
Surgery. 35: 18, 1947. Used by permission of the Publishers.)

chyme. These thin vessels capture one or
more developing bulbous tips of the pulmo-
nary tree which provide a good hold for
these capillaries due to the shape of the
bulbous tips. This arterial anomaly is sub-
ject to effects of traction resulting in vari-
ous abnormalities of the lung. This is
termed the traction theory where the
resulting abnormality is part of the deve-
loping lung. If there is no distortion of
growth of the bronchi, then the result is
presence of an anomalous artery to an
otherwise normal lung (Type I). If trac-
tion from such an abnormal arterial com-
munication to the lung results in the dis-
location of the bronchus so captured, vary-
ing degrees of congenital bronchial lesions
will be associated with the arterial abnor-
malities. This artery may also supply
adjacent normal lung (Type II'®) or may
be restricted to a congenital bronchial
lesion (Type III). This ‘capture’ by the
dorsal aorta may occur at varying phases
of embryologic development. The earlier
this abnormality occurs, the greater is the

extent of the lung covered by this ano-
12

malous artery. This theory of Pryce-
explains most of the abnormalities that
occeur and also can date their origin in the
course of embryologic development. Pulmo-
hary agenesia can occur if this detachment
takes place with death of the same at the
3 mm. stage as in the case report of
Beneke! (Fig. 1), where there was seques-
tration of both lungs. If unilateral pulmo-
nary agenesis were to take place, it is the
result of capture and death of the first uni-
lateral bulbous tip at the 5 mm. level as it
cccurred in Kleb’s'? case (Fig. 2), where
the right lung became sequestrated. Lobar
requestration occurs at the 10 to 14 mm,
stage.  The small arteries in the inferior
pulmonary ligament, even if they are to be
regarded as arterial abnormalities, have
only a pleural distribution.

The liver bud also arises from the fore-
gut ventrally and grows into the mesen-
chymal mass. The stroma of the liver and
septum  transversum result from this
growth. When the pleural Spaces grow
enveloping the pericardium, they may still
be communicating with the peritoneal
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space through the pleuroperitoneal iter.
Congenital diaphragmatic defects may be
associated with and may also be due to the
traction of the abnormal arterial communi-
cations between the developing diaphragm
and the lung. This development of the
diaphragm and the pleurae occur by the
time the embryo reaches the 19 mm. stage.

If the dislocated or sequestrated mass
remains within the lung it is called ‘intra-
lobar sequestration’. If this process
becomes complete then ‘extralobar seques-
tration’ or lower accessory lung may result
with a pleural sheath of its own. This
probably arises at a later stage, when the
pleural sacs have already enveloped the
pericardium, which bulges into the left
hemithorax. This results in asymmetery,
which may lead to preponderance of the
extralobar sequestration on the left side,
due to an increase in the attached surface
area of the developing left lung. Moreover,
the venous drainage in case of the extra-
lobar sequestration is usually to the
hemiazygos vein unlike in intralobar
sequestration where the venous drainage is
usually normal. The lower accessory lung
may be found in the abdomen or even asso-
ciated with diaphragmatic defects. The
former may be due to capture of bulbous
tips of developing lung by an upper
azbdominal artery. Beneke! felt that seques-
trated pulmonary tissue was the primary
abnormality which secured its own feeding
vessel. But since there are primarily vas-
cular anomalies without concomitant pul-
monary sequestration, it is more likely that
pulmonary component is secondary to
arterial abnormality. Capture and detach-
ment of bulbous tips can be multiple lead-
ing to more than one broncho-pulmonary
abnormality.

At the time of birth, there are 17 gene-
rations of bronchi but the full complement
of the bronchi and alveoli are attained
when the child reaches the age of seven
years. Infection is common in intralobar
sequestration and any interference in the
growth due to inflammation occurring in
pre- or post-natal period may result in cys-
tic disease appearing after birth, not res-
tricted to one lung?2.

_ The accessory theory (Eppinger) though
ll: may exp_lam lower accessory lung on the
asis that it arises from an extra lung bud,

fsl:es ntot t‘ satisfactorily explain intralobar
questration, Pryce’s th
both intra. y theory correlates

and extra-lobar sequestration,

as resulting from similar abnormality

during growth,

Cole, et al® included also other theories
to explain the above

. h
(i) deepening of bhenomena ~ as

3 pulmonary fissures
(Retoryk); (ii) pressure of embryonic

aortic arch system roduci i
bror}chial system (‘If)ogel)?ng(ii?;ﬁs;:;gazf
matic amputation of the pleuroperitoneal
ter ; (iv) constriction of the portion of th
normally developing lower lobe Simila ti
azygos lobe formation (Humphreys)~ rand
t()vz1 embryonic gdhesions between thé lung
ud and the adjoining tissue (Gladstone).

The first four theories are self-explana-
tory and need not be elaborated. The last
1mp11es_the idea of traction but still does
not satisfactorily explain the sequestration
of the whole lung nor the relationshi
between diaphragmatic defects and 10>wep-
accessory lung.  Surface attachment howl-

Fig. 3.
Shows the normal v

ascular supply.
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Fig. 4.
Shows an anomalous pulmonary artery from the

aorta supplying an area of the lung which is

sequestrated.

>t e

. Rosenthols. Coss .
Mhalk.Cose
Fig. 5.

Rosenthal’s case showing the anomalous artery
which in turn got sequestrated.

(Figs. 3 to 5 are from Bruwer, A., Clagett, O. T. and McDonald, J. R. Anomalous

teries to the lung associated with congenital pulmenary abnormality. Journal of Tho-
i;cic Surgery. 19: 957, 1950. Used by permission of the Authors and the Publishers.)

ever important it is. does not by itselflpro-
duce sequestration, though it may p aly a
part in distribution of the abnorma 1ty%
This is evidenced by common sntulatlon o
the sequestrated mass near the pu mona;y
ligament.  They thoqght that none of t e;
above theories are satisfactory a‘nd were o
the view that any imbalance of organizing
influences’ during the embryologlc deve-
lopment in a localised ana}omlc area als thfa_'
lower chest would resulit in an anon;laly 9‘.
combination of anomalies or morphologic
structures. We do not share th'e opl))lmon
that an area of normal lung Supp‘hedh y an
anomalous artery developed cystic cPange,s
secondary to other causes. .But rytces
theory is more appealing as it presenls a
single basis for the different anomalous
conditions as systemic pulmonary al’]t&l:les,
pulmonary agenesis inclqdmg the relation-
ship between extra- and mtra-loball'. sequesc-]
tration and pulmonary abnormality an

diaphragmatic defects.

A case was reported by Rosenthal'?”
(Figs. 3, 4 & 5) where there appeared to be
sequestration of a portion of a lower lobe
supplied by anomalous artery which in
turn got sequestrated from the aorta. This .
report gives a clue and also forms a ‘ miss-
ing link’ between those cases of seques-
tration of part of the lung associated with
the anomalous artery and those cases oi
congenital cysts of lung in which the ano-
malous vessel is absent. Some of these
cases may have only the intrapulmonic part
of an abnormal arterial communication
present. Bruwer et al* 56 in their excel-
lent articles suggested the presence of
increased vascularity in the walls of the
congenital cysts of lung as an additional
point in favour of the above view.

NATURE OF THE ABNORMAL VESSELS

Since the arterial supply in these abnor-
mal cases is from the aorta or systemic
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Fig. 6.

Tne ancmalous pulmonary artery showing
elastic tissue in its wall.

artery and carries oxygenated blood, the
lung supplied by this vessel becomes
sequestrated and functionless. They are
usually situated in the inferior part of the
thorax close to the pulmonary ligament.
There is no accompanying bronchial artery.
As stated above, the arterial supply may
be (i) to normally connected lung ; (ii) to
a sequestrated mass and normal adjacent
lung ; and (iii) to sequestrated mass alone,
Pryce! called it a systemic pulmonary
artery on the basis that it was carrying
blood at systemic pressure and hence thick.
walled. The vessel has elastic structure
typical of a pulmonary artery. Pryce says
that the smaller pulmonary circulation can
accommodate the blood present in the sys-
temic circulation with each cardiac beat,
due to the nature of its elasticity and
extent of the vascularity of pulmonary
tissue. Therefore, if the lung supplied by
aberrant artery is fully developed, the Sys-
temic pulmonary vessel will show elastic

ti§sue in its walj (Fig. 6).
will be musculayr if there i
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out the plastic material flowing frox;x one tro
the other arterial system. Yet saline f;;e -
fused freely into the pulmonary vein from
both pulmonary and 'anomalous. arteries.
This proves that there is an arteno-venou:l
shunt of no small magnitude as bloo

passes through the anqmalous artery paslt
essentially non-functioning lung into gu -
monary veins. This may impose car 1a¥
strain. Cole, et al® found anastomosis o
anomalous artery with brancbes of the ptlltli-
monary artery in neighbouring lung field.
As both veins and arteries dgvelop from a
single source, it is not _surprismg to find t}ﬁe
communication with either the vein or t s
artery. Kergin!! thought that _increase

post-operative exercise tolerance in a sllxty-
year old man operated for intra obﬁr
sequestration may have been due to the
arrest of the vascular shunt. Whether such
an anomalous arterial supply ~can be sus-
pected pre-operatively by cardxa_c cathete'r1~
sation and angiocardiographic  studies
remains to be worked out.

THE BRONCHOPULMONARY MaAss

While discussing the embx:yology, attﬁn-
tion was drawn to thg various bronc lc;.
pulmonary abnormalitxes. tha't could result.
The most common location is the p(ﬁtero-
medial portion of a lower lobe, u31l1§ v (;)n
the left side. Tosatti and Gravel’® pub-
lished a case report wherein the superlcir
segment of the lower lobe was mvolv%d_ t
may appear to be a mass .of alveolar ypo-
plasia surrounding bronchial cyst, or a sim-
ple large cyst or may bg an area of localxseg
congenital bronchiectasis. _Tbe seguestradtg
mass may appear quite dlStht,'lf the 1§(j-
location is completely .ﬁlled with n:lif()};
material. Otherwise, this area mag sti 3 ?
communicating with a normal l;‘onc (;z
tree. The communication may be ¢ 0;
genital in origin or through a pr(;lcess
ulceration.  Infection may enter the mass
through the bronchi, if normal commum(l:a~
tion is present or direct spr.ead rr'labi also
occur. In both cases, the_hl.stologlga p.“;.
ture may be altered. If it is a bli cy]sci
infection would convert it into an heale

abscess cavity with epithelisation of the
inner layer. Pryce reported a case where
infection was by the hematagenous route,
the focus being an osteomyelitis of the
femur. Since the area is essentially non-
functioning, it may appear solid and
yellowish, being non-pigmented. The adja-
cent lung may show, if dislocation is incom-
plete, areas of bronchiectasis, or cysts
placed between the broncho-pulmonary
mass and normal lung. These may com-
municate with both the mass and the nor-
mal bronchial tree. Probably, these inter-
vening cysts may bz due to traction of long
duration between the normal lung moving
in a cephalad direction and the seques-
trated mass held by the aberrant artery,
resulting in tear. The tissue between the
dilated bronchi is mainly fibrotic with
inflammatory cells. The regional lymph
glands, which are usually present in the
accessory hilum, may show no anthracosis,
if the area of the lung is non-functioning.
Gladys Boyd® presented two cases with
large cysts which showed tubercle bacilli in
a series of six cases. The remaining pul-
monary segments may be normal though
they may occupy more or less space due to
changes caused by the presence of the
bronchopulmonary mass. Confirmation of
these may be had by bronchography.
Obviously, if there is complete sequestra-
tion, there cannot be any compensation and
agenesia must occur.

SYMPTOMATOLOGY

If infection does not supervene, symp-
toms may be absent. In an autopsy survey
of about 6,000 cases covering 25 years,
Boyd® could not find a case of intralobar
sequestration and concluded that super-
added infection would change the picture
and prognosis of these cases. Age of the
patients has ranged up to 65 years. Though
symptoms may occur at any age period due
to infection, usually they do so in the first
or second decades of life. Patients usually
complain of recurrent episodes of pneu-
monia not completely controlled by anti-
biotics.  Continued infection is due to
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inadequate drainage. They may have
cough with foul-smelling expectoration, and
occasional small bouts of haemoptysis, and
fever and be mistaken for lung abscesses as
in our second case.

D1AGNOSIS

If asymptomatic and discovered by
routine radiologic examination a mass, it
seen, in either lower lobe of young patients,
may be suspected to be intralobar seques-
tration. The skiagram usually shows a
rounded density, cysts or bronchiectatic
areas in region of the lower lobe. If bron-
chial communication is present, a fluid
level may be visible in the involved area.
It has been suggested that the possibility of
connection with the lower thoracic aorta is
brought out by the long axis of lesion being
directed medially and posteriorly. Broncho-
scopy shows a normal bronchial tree or
purulent secretions from the result of infec-
tion. The bronchogram may reveal filling
of the mass or cysts if bronchial communi-
cation is present. Associated areas of bron-
chiectasis are frequently revealed. If in a
good bronchogram, a mass not filled by the
opaque oil with adjacent incompletely
developed bronchial tree is seen, a tenta-
tive diagnosis of sequestrated mass can be
made. It may be mistaken for a pleural
effusion or other tuberculous lesion and
antituberculous therapy given. It can be
misdiagnosed as empyema  as in our first
case and may be subjected to unnecessary
surgical measures. Drainage of such an
‘empyema’ may result in severe haemor-
rhage due_to the increased vascular supply
present at a higher pressure. Drainage
does not result in shrinkage of such cysts.
Angio-cardiography could show up the
anomalous vessel from the aorta lower
down, but has not been so reported as yet.

TREATMENT

Surgical excision is the treatment 0§
choice. At thoracotomy, the appearance of
a non-functioning, rubbery yellowish mass,
usually situated in the mediastinal aspect
of lower lobe should evoke suspicion of a

sequestrated mass. This

' . part of t
ﬁo us.uallyt not densely adherent tohem:;lg?\g
uring structures. Close i .

s. scrutin
area near the diaphragm may re\!,"'eolf ttl}:e
anomalc;)us vessel. If this vessel iz no(te
’S[‘e}f:r'e » severe haemorrhage can occur
importance of this vessel is evidence(i

whitflf l}(ieterlature by three surgical deaths
sulted from injury to these aro’

malous vessels. Se i
be unusually diﬁicultggl\f: ta: ;le:\ecnon vas.
cula; supply. ' If thoracotomy is0 l;lmal i
marily for diaphragmatic defects *ad” an
abnormal vgssel seen emerging thl“ o
defect', preliminary examination of (:rlgh e
sppphe@ together with existing pul ® ang
:;]rcula{;lon must be made beforepsl;cr:i(f"\m"ry
dei abnormal vessel and repairin e
ect. Cole et al® reported t ©
where such a step w e dinoh

: as tak :
ragmatic repair was c0mp1;2dbefore diaph-

Case Reporte
CASE 1. Hospital No, 113383.

Miss B.

P 8 alggll)-yegr old girl was admitted

pneumonia, e with a history of havin h:n

pneumonia 2 e age of eleven monthg gS' -

then, she w i sulb]ect to repeated attacks of ugh

with mu fp rulent expectoration and bobepn

bos " eve:i. e ipecto nd occasionzl
was diagnosed, h

em , her lef

r ‘;e:lil n::n;ivapuruleqt material wa; i}e‘:t e
S negative for tubercle bz;ciolili’ad'Aﬁ.eHer

. . ra

ments of 3 to § rj f sl
done soon after9 ribs.  Left phrenic ey ‘11911 o8-
she had & rer With no benefit. Tw eare A
evision tg}olracopl asty wi{(;\ years }.l‘ate;._
e had g No change
operative marked  scoliosis

lc‘;rb‘i but. }tlhe lower lobe wasg replaonal le
sts with fluid levels j
. . nt i
isi:v:edteaslxly (Fig. 9). Aop::')bgc.h the op
sec;tz;x{)atlon of the left lower llsll)(::m1 dia
er 13, 1951 a left thorgcot(:‘i?s
my

ague ojl
gnosis of
made. On
was done
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. Fig. 8.
Fig. T- Skiagrqm of the chest showing the sequestrated
patient's back showing the scoliosis lung which appeared as cystic mass with fluid

i f the ;
A view © P he previous multiple operations. levels.

and the scar ©

Fig. 10.

Fig. 9. ;
18 | flowing into the Post-operative X-ray of the chest showing the

Bronchogram showing the oi
cystic space-

aerating left upper lobe,
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h the fibrous chest wall, with the patient in
:l}:;o;gone position. The left 'lung was not densely
adherent and was freed easily. The lower lobe
appeared to be non-functioning and replaced by
the sacs. The inferior pulmonary vein was found
to be of normal size and in its usual position. It
was ligated and divided. The bronchus to the
lower lobe at its segmental division was divided
and the proximal ends sutured with cotton. The
pulmonary arteries to the lower l_ol.)e, in u§ual
position, were next ligated and divided. Since
preoperatively sequestration of the lower lobe was
thought of, careful dissection was made between
the inferior pulmonary ligament and the dnaph-
ragm. In this location, three moderate-sized
arteries were found entering the med.lal .surface
of the lower lobe from the aorta opposite it. The
largest of these had a diameter of 2.5 mm. and
the rest were slightly smaller‘. There was one
vein 4 mm, in diameter emptying into an inter-
costal vein. After securing these vessels, the
lower lobe was removed without difficulty. The
bronchial stump was buried with flap of pleura.
‘The upper lobe expanded to fill the left hemi-
thorax. The wound was closed in the usual layers
leaving two drains. Post-operative period was
uneventful. A skiagram of chest taken later
showed a good left upper lobe (Figs. 10, 11 & 12).

CASE 1I. Hospital No. 117896,

A K., a thirteen-year old' boy was admitted_ on
January 23, 1952 with a history of cough, since
childhood. He underwent .tonsllle.ctomy at .the age
of ten years with only sh_ght reheff. A diagnosis
of right-sided pleurisy with effusion was made a
few months later. He had 30 grams of strepto-
mycin and a right-sided pneumothorax induced
and kept up for short duration. Two months prior
to admission, he developed severe coug_h with
foul-smelling expectoration. He was diagnosed
then as a case of lung abscess of the right }o.wgr
lower lobe. An intensive course of _penicillin
therapy controlled his symptoms. A skiagram of
chest taken soon after admission showed an
abscess cavity with a fluid level in the right lower
lobe (Figs. 13 & 14). Bronchoscopy was done
mainly to aspirate the copious purulent secre-
tions. Sputum revealed strepto-viridans, pneumo-
cocci and M. catarrhalis.

i thoracotomy was done on February 35, 1952
inR;i}e]t prone position: On .entering the pleural
cavity through the sixth intercostal space, the
lower lobe was found to be adherent to chest wall
and diaphragm but the adhesions were easily
separable. It appeared than an abscess had almost
replaced the basal segments and had encroached
on the superior segment of the right lower lobe.
The remaining lobes were free. Thg fissures were
fairly well-developed. It was decided to do a
lower lobectomy and the bronchus to lower lobe
was isolated and divided to prevent spx]l-gver of
secretions. The proximal segmental bronchi were
closed with interrupted cotton sutures. The

13
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bronchial arteries were larger than normal. There
were a few enlarged lymph glands in the vicinity.
The basal segmental ariery was ligated and
divided. When the lower part of lower lobe was
being treed up the inferior pulmonary vein came
into view and appeared to be about one and a
half times normai size. Further dissection revealed
an arwery arising from the aorta and entering the
lower lobe at the junciion of the superior and the
basal segments. 'I'ne diameter of the vessel was
about 4 mm. After ligation and division of this
anomalous artery and the inferior pulmonary vein,
the lower lobe was removed. The bronchus was
buried with a flap of pleura. The wound was
closed in the usual layers after allowing the upper
and middle lobes to fill the chest and leaving two
drains in situ.

Post-operative skiagram (Fig. 15) of chest

showed well-expanded upper and middle lobes
(Figs. 16 & 17).

Discussion

Discussion of the different theories in
relation to the various congenital pulmo-
nary anomalies in association with the vas-
cular abnormalities has resulted in a vivid
conception of the embryologic development.
together with the pathogenesis. Pryce’s
theory is attractive as it postulates a single

Fig. 15.

Post-operative X-ray of the chest after resec—
tion of the right lower lobe.



366 THE INDIAN JOURNAL OF SURGERY

Figs. 16 & 17. Section and diagramatic view of the re
which shows the big cyst.

factor to explain anomalies ranging from
diaphragmatic  defects to pulmonary
agenosia. It has shown that intra- and
extra-lobar sequestration are anomalies
varying in degree. Our first case showed,
in addition to the arterial supply from
aorta, there was an abnormal venous
drainage to an intercostal vein, besides the
normal inferior pulmonary vein. Probably
this anomalous vein and the inferior pul-
monary vein shared the venous drainage of
the lobe. This may be an example of both
Intra- and extra-lobar sequestration being
present in the same lung. We agree that
symptoms in the case of sequestrated mass
are largely due to infection.

If sequestration of portion of lung is sus-
pected initially, many of the unnecessary
surgical measures and much misery to the
patient can be avoided. It should alert the

-surgeon and enable him to proceed cayti-
-ously during the surgery.

This diagnosis has to be borne in ming in
all cases of cystic disease restricted to

LUNG
H.Ne 117899
359/52 i

sected right lower lobe

lower lobes, Rosenthal’s17 Case arouses
second @houghts as regards the natyr ;
tl.le ¢ystic disease itself. Probably ca:;f?il
dissection may reveal Sequestrated ang
malous vessels in the region of the ¢ t-
Methodical dissection of dead bodieys ¥
prerélature-bom and infants veal
conhirmatory evidence i

Further work is needed to Ztucti};rlsana:esp?ml.
and physiological effects of puln?;:l:gy

ypertension in a restrict
. ed areg
abnormal circulation. and of the

A review of the
congenital arterig]
with puy monary ah

Present literature on
anomaljeg associated

The main clin

. ical feat
tion shall sugg catures o

f thij i-
est the true ) 1S condi

ature of the
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lesion pre-operatively. The treatment of
choice is excision of the affected area.

1

10.
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HYPERTROPHIC PYLORIC STENOSIS IN AN ADULT

(Report of a case)

by C. RAGHAVACHARI and JAYASINGH, Madras,

Hypertrophic pyloric stenosis in the
infant is a well-known clinical entity.
. Hypertrophic stenosis occurring in an adult
is a rarity. Less than 150 cases have been
reported in the literature. It is so rare
that Vorhaus called it ‘the enigma of
adult’. Fibricus Hildanus was the first to
recognise this condition ; Wolfgang was the
first to record a case in 1675; Landerer in

1879, applied the name ‘congenital pyloric
stenosis in adult.

CASE REPORT

Jayalakshmi, aged 20 years, female, was admit-
ted for severe vomiting of 4 days’ duration.

Family history: She is the only child of her
parents who are both healthy; she was married
10 years ago. She has a male child 2 years old.

Present illness: The present complaint started
with a sudden attack of vomiting, for 4 days.
Whatever she took by mouth, could not be
retained and the vomiting was of a projectile

nature. She was constipated for the last four
days.

On admission the patient was under-nourished,
and dehydrated, pulse was rapid and of poor
volume and tension. Examination of the cardio-
vascular, respiratory and nervous systems did not
reveal any abnormality.

Abdomen was distended, the distension was
confined to the upper part of the abdomen. Visible
peristalsis of the stomach was seen coursing from
the left to the right and just stopping a little
beyond the midline. The stomach was markedly
adilated and the borders of the stomach could
easily be seen standing out. No lump was palpa-
ble in the abdomen. Liver and spleen were not
palpable.

A diagnosis of high _bowel pbstruction was
made ; the presence of visible peristalsis ruled out
any paralytic lesion.

The patient was vomiting more t}}an what she
was taking. Vomit cpntameu undigested food,
sastric juice and occasionally blood. At no time
was bile present. F.T.M. showed achlorhydriz,

The persistant absence of bile from the vomit
localised the place of obstruction to the region of
the pylorus. Since the general condition of the

patient was poor, no im i L

fergnce was possible, Amec%l::;l uzpuzl‘ait’:\tye inter-
saline drip was started and the stomach ravenous
empty by aspirating frequently. [n . “;(as kept
was considerable improvement in thee , there
condition of the patient anq she w e general
intra-gastric feeds. by a slow drip 3:’ it ‘ftarted on
tube in situ. Barium meal  series dl a Ryle_s
stage revealed the following . one at  this

1. Narrowing of the pars pylorica

2. Smooth regular conto
ur of th
the antral extremity of tl?:eSt:!:aCh d
area. rrowed

3. A fleck of barium see, i
n

base of the duodenal b‘:ll{:mmal 2t the
4. Invagination of

the ba
bulb and its smooth s:on(t):favteheba::()denal

5. Barium_ present in g
10 minutes picture.
These appearances w,

of a hypertrophic ore ty pigal and diagnostic
Kirklin and Harrisxjyi%gg stenosis as describeq by

mall.intestine in the
(Fig. 1.

?(fiteé' a furthe:r week, she was started on semij-
solid l1et. Thls resulted in 3 recurrence (;f th
(r);:tig:;a (;ondltlon and inspite of continuous ag; iS
e, n?e ttt‘}f stomach, ang intravenoug ﬂgid
o acer nt therapy, she wasg rapidly going down-

< An emergency feeding jejunostomy  was

decided on as X-rg
-ray revealed
of the stomach contents (Fieg. g) complete hold up

Operation - On 16-7-1 -
thesl.a, abdomen wag opgsngdunl;i; la
;eglf; incision. Stomach was very m
a jejuerl‘gstwas a markedly hypertrophied pylorus
othsdn b?my was done and the indwelling

rought out through 3 e 1 tar
wound. Abdomen was closed in layerpsara ¢ stab
geedingi w:s continued throy
tube and the general conditi ati
improved_gradually. On ll-tSl?i\f)SOOf &:fierpd{wr'“l
anaesthe§1a, abdomen Wwas opened again by a r(i)c}‘:t
paramedian incision and 4 posterior yvertii'l
short-loop gastro-jejunostomy was done in t:e
usual way. Exploration of the stomach revealed
no other abnormality. The stomach showed evj
dence of chronic Bastritis and the pylor .
markedly hypertrophied. yiorus wa

local anaes-
left pPara-
uch dilated

gh the jejunostomy

The post-operative convale
Scence was unevent-
ful a?dk'm daysll after the operation, the p:t(i:rl\l
was taking small solid feed " i
s praine s by mouth without
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Fig. 3.
i functi
Showed a satisfactory
barium in the proximal loo;)]s
minutes after an opaque meat

oning stoma with
of the ilium five

Fig. 4.

Clinical picture of the patient taken
just before discharge.
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A post-operative barium meal series was done
to visualise the function of the stoma. The stoma
was found functioning well. To combat hypo-
proteinaemia patient had two plasma transfusions.
The patient was discharged on $-10-1950 (Figs. 3
and 4).

DiscussioN

The etiology of this condition is still
obscure. There are two theories to explain
its occurrence in the adult (i) the congeni-
tal theory and (ii) the spastic theory.

1. Congenital theory: (a) It is natural
to assume that hypertrophy in adult repre-
sents a persistance of the infantile condi-
tion since morphologically both the lesions
are identical. It is considered to be a per-
sistance of the relatively thickened pylorus
present normally in the fifth month of
embryonic life.

(b) Crohn believes that it is a carry over
of the infantile form with exciting factors
bringing about the manifestation in adults.

(c) Katz stresses that sub-clinical forms
of hypertrophy exist from birth. He states
that the imbalance between the circular
and the longitudinal muscles may lead to
hypertrophy. The circular fibres are four
times greater in number than the longi-
tudinal.

(d) Freeman suggests that the hyper-
trophy is a throw-back to the ancestral
types in the process of evolution. In
graminivorous birds the gizzard is located
in the same place as the pylorus in the
human-beings. In the coloured ant-eater,
a muscle tumour occupies the same region,

2. Spastic theory: (a) Morton specu-
lates that it can arise either de movo or is
due to varying degrees of hypertonicity
which leads to hypertrophy.

(b) Martin and Burden put forward the
view of sympathetic influence or impaired
vagal inhibition leads to intermittent spasm
of the muscle in intra-uterine life which
leads to hypertrophy. Sub-clinical varieties
of this condition exist which may give rise
to symptoms during adult life when excit-
ing causes are super-imposed.

(¢) McLure is of the opini
. i pinion that long-
standing spasticity leads to hypertrophf'.

The spasticity can itself
nervousness alone, be produced by

CY P}nie believes that hyper-adrenalism
is the stimulus which leads to hypertrophy.
Excess of adrenaline inhibits the pancreas
and laqk o_f bancreatic secretion delays the
negtrahsgtmn of acid chyme in the stomach
which in turn leads to closure of the

(e) Recently Berke
have brought forward evidence to show
that tche personality pattern plays a definite
;ole In producing spasm. They stress the
Importance played by psychogenic factors
\s)\ilt}lxlear:f::r aﬂ. iﬁdividual is confronted by é;

which would aro i i
.?}?tural reactipn of concernus::ncin ar}::([:etya
ex; . Szegtioqfll}ty dysfunction tends tt;
expre €l In somatic distress, Prolonged
rent - pylorospasm  associated with
personality dysfunction may lead ultimately

t0 a fixed hypertr
_ ophy and thj i
the pyloric antral musculature ‘chening of
The precise relati i

. ationship of
trophic pyloric stenosis . e
Ol non-specific chronj
established, 8

and Dunlop (1944)

hyper-
to the occurrence
stritis is not well-

Histopathology : The
muscle forms a firm mass
can give rise to var
tion. The stomach
and secretes an exce

hypertrophied
' which in itself
ving c}egree of obstruc-
profxnmal to it dilates
: SS of mucus which

f)({)rsr? a tI_Jlug in 1:Ehe Pylorus to completen:;‘\i

ruction. ossibly an extra 4

gastritis accounted for the completeegroececll(:f
sion of.the _Pbylorus coming off al] of .
sudden in this case. Oedema of th lf-
mucus layer can also i

. Precipitate an
of obstruction; the circular fibmes attack

: : g axis of

making a series of closed urt1}ilfs p)rlll‘t})]l‘us
septa rarely benetrate the |ope; il
wepta ngitudinal

The oedema fluiq ca

of closed Units n collect in

this serj
eries leading e
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truction. Due to the absence of tt}lxle septi:
among the longitudinal fibres, l;are =
rarely oedema in that f1.'=1t3{ler. mulsi‘;zts :a:f- the
i o e

cmi‘:)l:'h!stefriex;’\a:ﬁ:mr:uscles of thg duodenu{n
l!::s a physiological signiﬁcanpe mh that :hli
separation causes a block in the han r}?

Stone and Ruggles stress that the
lv:avex'-trophy has two suggestive features,
vi3;pe (i) decreased diameter of t'he orifice
ané’ failure to open, (ii) e}ongatxon of tbe
pylorus with an immediate pre-pyloric
deformity. In all the cases recorded,
chronic gastritis, hypertrophy of the pyloric
muscle and hypertrophy of the antral
musculature have been constant features.

Clinical manifestation : '!‘he mamfgs;ai
tion of this rare disease 1s yer;}rl varlh.
Bockus divides them into (i) those }\:‘Ildo
continued to have symptoms fromhf: tl -
hood (ii) those with typical ulcer ls‘;)rsz
of long duration (iii) those who manifes
the symptoms of sudden acute obstruction.

- appearances : Though Kirklin and
H:frgyha\{yep described the typical appear-
ance of this condition to be pathognomomct
of this disease as mentioned above, ﬁ/ed
Pendergrass has shown. that the so-calle
umbrella-shaped deformity of Harris can
be found in cases of prolapse of the muius
membrane of the stomach also. .Furt. eli
North and Johnson have reported identica

pictures in pyloric ulcers.

Treatment : Rammstedt’s p.yl‘oromyotomy
as done for the infantile condition has been

5 ; ults though it
tried in adults with poor res infants.

i i f choice in
ijs the operation ©O :
Gastro-jejunostomy seems to be a ratlon(a;}
procedure. More so, as the presence

achlorhydria in such cases prevents the
possible formation of anastomotic ulcers.
Berke & Dunlop with many others believe
that since there is no possibility of execlud-
ing a pyloric carcinoma except by a com-
plete microscopic study of the pylorus,
gastric resection must be the treatment of
choice.

SUMMARY

1. A case of hypertrophic pyloric steno-
sis in an adult is presented with the arrest-
ing feature of an acute onset resembling a
high bowel obstruction.

2. The probable aetiological basis is
discussed. An extensive study of perso-
nality factors may throw light on this
interesting and insufficiently explained
condition.

3. The rationale of treatment and the
reason for the modification in this case are
also brought out.

We are extremely grateful to Dr. K. N.
Pisharoty, M.D., M.R.C.P., Dean, Stanley Hospital,

Madras for giving permission to publish this
article.
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PRIMARY ADENG-CARCINCMA OF THE VERMIFORM APPENDIX
by D. J. REDDY and D. BHASKARA REDDY, Madras,

Primary adeno-carcinoma of the appendix
is rare and is said to comprise approxi-
mately 3 per cent of the neoplasms of the
appendix. Hence it is not surprising that
many surgeons do not encounter a single
case of this neoplasm throughout their
career as a surgeon. It is rarely recognised
by the surgeon at operation and invariably
requires microscopic identification. It is
rerhaps rather than it is supposed to occur
since many cases recorded in the literature
may not have been adequately screened and
have not satisfied the criteria for the same.
Included in some reports are carcinomata
arising from the adjacent caecum while in
other instances carcinoid tumours have not
been differentiated. Norment3 estimates that
the relation of carcinoma of the appendix to
carcinoma of other parts of the intestinal
tract is 1 to 250. Woodruff® and McDonald
in 1940 found an incidence of 1 in 4,300
appendicectomies. Selinger’ recorded 34
cancer lesions of the appendix in 45,302
appendices examined, forming 0.075 per
cent of all surgical material and 0.35 per
cent of appendices removed. Schudet?
reported 0.027 per cent of adenocarcinoma
in 3,692 appendices examined. Recently
Lesnick? and Miller from New York
reviewed 12 bonafide cases and added 5 of
their cases to the list. Since their publica-
tion 5 more were reported, four from
America and one from Holland.

Berger is credited with having recorded
the first unquestionable case of primary
adenocarcinoma of the appendix in 1382.
Pre-operative correct diagnosis of this neo-
plasm of the appendix has so far never been
made.  Although adenocarcinomata of the
appendix resemble carcinoma of the colon
in that they occur in a comparable age
group, kehave in general in the same way
and are pathologically similar, they, unlike
cancers of the large bowel, produce no
pathognomonic clinical symptoms which
lead to an accurate diagnosis. In 16 of 22
previously reported casesm, the diagnosis
of simple appendicitis or one of its compli-

cations was made pre-operatj
. ively. Dise
of the appendix was not even stsllspecteda‘ise
- Diagnosis is a] .
. ; w
by routine histological examinatio,ilysf“.lz“i.e
dentally removed appendices, o iner-

Adenocarcinoma of the a
commonly encountered i
n the f
Boyerlv recprded 60 to 70 per ceflrtnalfe and
occurring in the female, is i 2 them
by the fact that the female abq o stified

Ppendix is more

Adeno-carcinoma of the

always situated either t
proximal half of tha the

appendix g

and illdefined glandulas stn}g:gf:zl‘iltiated
. vari-

roduceqd and the

Prognosis as com :
A pared wi .
the colon is better since the ;:S carcinomgy of

in extent at the time of ion ig limited
X N remo
radical operative procedure isvf:lléiz:?udgh a
s ed

Madras and Andhra Med;

1927 to 1954 revealeq o:]dylc
carcinoma of the appeng; .

the other in 1950 ang b(l)}:l,qo:,e in
Madgas Medical College serie ere from the
of thls neoplasm of e a S. TWo cases
amidst a large serjes bpendix  foupq

1927 and

X . Ting the |
is . a
recr::;-on sufficient to Justify OUrs‘t 27 years
ing the dmlco-pathologica]";it:rESt in
dings,

CASE REPORTS
CASE 1.

R., male, aged 50 was i
, admitteq
oc;fex?;r'a}}'nl\g“‘.a“ Rao, on 11-1.1950 {9 the care
spital, Madras, for disc: Government
mfort in the
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Fig. 1.
Case report 1. Photomicrograph illustrates ill-
defined glandular elements infiltrating the wall of

the appendix. (H & E x 60)

abdomen. He nas had vague abdominal pain since
6 months and noticed a lump in the right iliac
fossa. He complained of occasional bouts of
diarrhoea. A course of emetine treatment did not
give him any relief. He had not lost weight and
his appetite was not impaired.

Physical examination :

A firm mass with illdefined outlines was felt in
the right iliac fossa. No reduction in the size of
the lump was observed 19 days after admission

(30-1-1950).

Investigations :

Urine and faeces nil remarkable. Haemoglobin
€0%. Blood pressure: 11484 mm. Hg. X-ray:
Barium enema was suggestive of some morbid
lesion in the appendix. Intravenous pyelogram,
plain X-ray kidney, and X-ray spine were nil
contributory.

14

Fig. 2.
Case report 1 Photomicrograph i
) t 1. ph illustrates gland
distended with mucus infiltrating the appgndi-

cular wall. (H & E x 100)

Treatment :

No response was observed to liver injecti
given on alternate days and a course ofn;f:l:gg:f
guamglme tablets. Six months after the first con-
sultation on 1-6-1950 under high spinal anaesthesia
through right paramedian incision the abdomen
u}/lz_askopened and the appendix was found enlarged
thickened and adherent. It occupied the paracolic'
Ip)OSI'tlon. Retrograde appendicectomy was done

rainage tube was included. On opening into th(-;
appendix a fleshy growth was seen at its base the
rest of the lumen was filled with muco-pun'xlé t
material. Caecum and the rest of th 1n
appeared normal. ¢ colon

Biopsy report: (2228|50)

Ilultiple sections of the appendix hj t i
studied disclosed adeno-carcinomatous llse:il;% "\:::31
illdefined glandular pattern (Fig. 1). Most of the
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Fig. 3.
Case report 2. Photomicrograph illustrates
adenccarcinoma of the appendix arising from the
mucous membrane of the organ and inﬁltrating

into the deeper layers. (H & E x 60)

lumina of the glands were distented with mucuys,
Extensive infiltration of the appendicular wall
with mucus filled glands was seen (Fig. 2).
Stratification and hyperchromatism of the cells
lining the glands were conspicuous features,

Morbid Anatomical diagnosis:  “ Adenc-carci-
noma Appendix.”

CASE 2.

I, male. aged 47 sought medical aid at the Govt,
Hq. Hospital, Calicut for relief of symptoms
typical of gastric ulcer. On 22-11-1527 gastro-
jejunostomy was done. It was observed at the
time of operation that the appendix was coiled up
and its distal end was nodular. This portion of the
appendix was hard. Lymph nodes of the meso-
appendix were enlarged,

Fig. 4.
Photomicrograph
he appendix inﬁltrating the

Case report 2.
adenocarcinoma of t
muscle layer,
of the cells lin

illustrates
Stratification and h

i r atis
Ing the glands are iype chromatism

Hustrated.
(H & E x 100)

Biopsy report: (657527)

ucosa angd j
the layers of the appendix weremqi

gllands.. Mitotic figures and nuc]
tism of the cells forminf.,' these i
ﬁcant. features, None of thc;lug
contained muycyg (Figs. 3 &h4) "

node showed infi]qpar: : ;
Structures. Itration with i

ltrating into all
en well formed
ar hyperchroma-
lands were signi-
ma of the glands
ctions of lymph
milar glandular

“
Adenocarcinoma — a

in lymph nodes " ppendix with secondarics

was the diagnosis,
Comment -
In both the cases

diagnosig was not
appendix wag not t

& Preoperative correct
hmade. Disease of the
ought of in the second
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Fig. 5.

otorg'nicrograph shows adeno-

infiltrating the serous
(H & E x 100)

Case report 2. Ph 1
carcinoma of the gppendlx
coat of the appendix.

case though a suggestion that the ap;}):?ndlzlc
is the probable site of pathology wasI l‘nu:h
by the radiologist in the first case. In bo
the cases at operation the surgeons s:ix_s-
pected malignant lesion of the a;épen ix
owing to the advanced stage of the .1sease£
Vague abdominal symptoms complam%d o
in the first case and the absence of de .mte
ing symptoms forced _the surgeon to
1 tients symptomatically. The case
firm the findings of others in
that carcinoma of the appendxx may ‘;-eg:la'z;
silent and asymptomatic for an indefinit
iod. That appendicular carcinoma is
ﬁi‘:}y .to be a cause for reflex gastric sg;mp-
toms is illustrated by these case reports.

The histology of the appendices gxamineg
confirm that the neoplasm arose sui gen er

locali
treat the pa
reports con

from the appendix. In both diagnosis of
adenocarcinoma was made only by biopsy
examination. It is worthwhile to routinely
examine all the appendices removed by the
surgeon or those encountered at necropsy.

SUMMARY

1. Literature on adenocarcinoma of the
vermiform appendix is briefly recorded.

2. Our biopsy analysis of the Madras
and Andhra medical colleges for the last 27
years confirm the findings of others in that
adenocarcinoma of the appendix is a rare
lesion of the appendix and that a preopera-
tive diagnosis of the lesion is usually
missed.

3. That vague abdominal symptoms,
sometimes pointing to peptic ulcer may be
the sole manifestation of appendicular
carcinoma is well illustrated by the case
reports.
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CASES & COMMENTS

GAS CYSTS OF THE INTESTINE

(Report of two cases)
by M. P. ALEYAMMA and E. W. GAULT, Vellore.*

INTRODUCTION

This is a relatively uncommon condll)t;on
in man. Cysts containing gas h_ave eg
observed in the mucosa of the urinary ax;l
genital tracts during pregnancy ; b\_;t the
best examples of gas cysts are found in the
alimentary tract and thg appearance .at
operation or autopsy is qglte chargcterlstlfz.
Many names have been given to this condi-
tion ; some of the commonest are, gas'cysrs
of the intestine, emphysema of thg intes-
tine, multiple cysts of .the' intestine,
pneumatosis cystoides intestinalis etc.

HiSTORICAL

ingt sives a good historical discussion
oflill'xrilsg co%ldition. gHe states t}}a,t gas cysts
were first described in the pig's mtgstlhn‘e
and John Hunter had a specimen in his
famous museum. In 1737 an example qf
this condition was observed in an anatomi-
cal museum in Amsterdam. The ﬁrs.t dgs—
cription of a case found at operation in
man, was by Bang in 1876. Finney in 1308
compared these cysts to soap bubbles on
the intestine. Since then, many authors
have analysed series of cases.

i :sht8 in his article states th:at
abzlatmv;(l)‘;)ckc‘;ses have been reported in
adults. He quotes Moore who found .4 cases
in a series of 260 autopsies on 1r}fants,
%Wa'mwridht himself found six cases in 240
consecuticve autopsies reported frome}}?
Duchess of York Hospital for Babies,
Manchester, all associated with severe
diarrhoea. Judge et al® found 17 cases in
501 autopstes.

CAste REPORTS

The two cases reported here, are speci-
mens obtained at operation, and sent for

* From the Dept. of Patholo_gy, Christian Medical
College, Vellore (S. India).

examination to the Pathology department
of the Christian M

edical College Hospital,
Vellore,

CASE 1. 2413:51:

The patient was a Hindu male aged 30 years.
He gave a history of 4—5 years duodenal ulcer
symptoms with vomiting after meals and constant
gastric distension. Visible peristalsis had been
present for 3—4 months. At laparotomy, numer-
ous large and small cyst like structures were
noticed on the jejunum and the mesentery. The

stomach was large and thick walled with a mass
obstructing the pylorus. A gastro-jejunostomy
and resection of a segment of the involved intes-
tine were done.

Macroscopic appearance: The specimen con-
sisted of 40 cm. length of small intestine with
attached mesentery. The intestinal wall appeared
thickened and on section, numerous air filled cysts
varying in size from 2 mm. to 2 em. in diameter
were seen in the wall (Fig. 1). There were a few
centimeters of the bowel wall

involved. Some of the
clear fluid.

which were un-
cysts contained a little

Microscopic appearence : Large cystic spaces
were seen in the serous, muscular and sub
coats of the bowel. In many places the wal
cyst censisted of thin fibrous tissue.

mucous

1 of the

In a few
areas, there was a suggestion of flattened endo-
thelial lining. There were areas showing foreign
body giant cells in the wall

CASE 1I. 1215'54.

This patient was a Hindu male aged 35 years.
He had complained of - dyspeptic trouble 7 for
one year. At laparotomy, a segment of jejunum
was 1esected as it showed cystic structures on the
wall giving a sponge like appearance.
Macroscopic appearance : The specimen con-
sisted of 3 em. length of small intestine, the sur-
face of which appeared cystic.  On cut section.
there were cystic spaces in the wall, confined to
the peritoneal coat. Some of these cysts contained
gelatinous white m

] aterial, while the others were
empty (Fig. 4).

Microscopic appearance: The mucosa appeared
nermal. A few chronic inflammatory cells were

7
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b e e
Tnateftr

hot icrogrisl')lf‘ showing the walls of

.Figi i re of small intestine 2413L5fl.th§ :y;)::, A A I ﬁatte.neci

gt Macmscopllc p;ccgse 1 gl‘lx:sth‘:elium and a number of foreign bo;:iyx gllimo)
with éYStS i the wall © cells are seen at one point. (H&

1215/54]

LISl

Fig. 4. . . .
1l reaction 1215 54. Macroscopic picture of the intestine in
t ce re. ;

Fig. 3.

i 1
' ith the cysts confined to the peritoneal
2413 51. Photomicrograph of B0 os g gg0) - case 2 wi
' a cyst. .
in the wall of a CYS
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Fig. 5.
1215.54. Photomicrograph showing cysts in the
serous coat. (H & E x 27)

seen in the submucosa. A number of ganglion
cells were noted in the muscle layer. The peri-
toneal coat showed a number of large cystic
spaces, lined by flattened cells (Figs, 5 & 6). A
few macrophages and foreign body giant cells
were also seen in the wall.

Unfortunately the gas in the cysts was not
analysed in either of these cases.

DiscussioN

Diagnosis: There is no specific fea‘tux:e
which characterises the condition as it is

usually associated with other chronic
inflammatory lesions of the alimentary
tract. Hence many of the cases reported
are those found at laparotomy for other
abdominal conditions. The commonest
symptoms are those of pyloric obstruction
or chronic peptic ulcer. The history in
infants may be chronic diarrhoea.

X-ray diagnos;s - Lerner ot als

. of co
defects ” of increased ropant

intestinal waj)

pathognomonie,
the most impoy
of intestinal ]
and the liver,
small amount ¢
arches of the ¢

Oops betWeen

f free gas
under
. oth the

micro-alveolay

Spontaneous pn

S cysts shoulq
ifferentia] diagnosis.
Treatment :
of the cause u
states that the d
recovery occurs

GAS CYSTS OF THE INTESTINE 379

EtI0L0GY

) t forth by
theories have been pu :
Ma:sy authors regarding the causation of
° Some of the more impor(tlarét

i lastic, dietary defi-
views are bactenal,. neopJ tie, dietary defi
i and mechanical. Judge e
:il::cyother possibilities also, such as loF:al
changes in fat metabolism, haemgtoma with
organisation and parasitic infections.

ial . Bacterial action may pro-
d . Baczfxr?lfé iliterstitial tissues of the
owe lg:rsall but LernerS states thgt the
xl:\oz;;,:rity of bacteriological st.ud.ies }flaxled ;o
reveal the presence 1of ba;:lt;;'il: u(;fttﬁecysgas,
chemical an _
sll{gl\:::l’ etli;e presence of oxygen in t{:e tcys'ts
which would not be produced lblf 1 acteria.
This theory therefore seems unlikely.

vari
gas cysts.

2. Neoplastic: Judge et al® an§ Lerne;
et a'l5 point out that there is no evidence o
a neoplasm, the cells of which could pro-

duce gas.

ietary deficiency .
citiér chlaet aydeﬁciency state, predisposes to

i sts. They describe
the for;n 22;1):&?:5 gﬁ? C%iester and Evelgth
;t:heo :ro%uced gas cysts in pigs by feedmgt
them on polished rice and a smalll amoqulk
of skimmed milk. A more comp ete mxts
diet prevented the development 1of iytsh,
This effect of diet may be the resu tc?'l ; 3
absorption of the contents ofba . ila it
stomach or bowel, as suggested 7y ‘:,\rmho
(quoted by Parsons and Parsons?). ! (?se
absorbed substances probggiytheu?o:;io

i n, wi -
cbemxcfal cshanliest}}:tiiir%an, the association
nfortlhg %?m'dition with pept.ic ulcer cou}ld
qui easily be explained in terms of the
e 1 diet which these patients often
ke, ulting in some deficiency. But
jake: 'reSSouth India, where peptic ulcer is
}jeré (l:r(])mmon, this condition of gas cysbtz
LZ?not been observed often. It wc?uldtlrle
wdrthwhile for surgeons, toh examrlr:xae ne
intestines for gas cysts, as ]t ese resegt e
overlooked some tim.es.. unless pre. nt in
the first part of the jejunum, espectaily

. Dale et al! con-

gastric and upper abdominal surgery.
Judge et al3 state that the common sites are
the distal parts of the ileum with the cae-
cum, ascending colon, and jejunum in that
order of frequency and very occasionally
the stomach,

4. Mechanical : This hypothesis depends
on the supposition of a break in the conti-
nuity of the mucosa of the bowel, due to
localised infection or over distension by
gas. Dale et all consider that an increase
in intraluminal pressure as in obstruction,
forces gas through mucosal defects into the
various coats of the bowel. They believe
that gas is forced through the damaged
mucosa into the lymphatics, and as a result,
there is dilatation of the lymphatic chan-
nels with the formation of cysts. Kingt
quotes Ellenberger and Jaeger who have
figures for the contents of the intestinal
gas and the gas in the cysts, and show that
they are not similar. Dale et all describe
the experiments of Jung and Nagai, on
dogs. They first outlined the lymphatics of
the stomach and intestines with Indian ink
or after a fatty meal. Then they injected
air into the intestinal wall musculature and
found that the air followed the outlined
lymphatics, which had disappeared com-
pletely after 48 hours. In other dogs with
acute gastric ulceration and after stimula-
tion of vigorous peristalsis, they found gas
bubbles in the serous coat and omental
attachments of stomach, which persisted
till the second postoperative day. They
believe that the bubbles excite a foreign
body reaction which walls off the gas as
cysts. Lerner et al> mention Nitch and
Shattock, who reported on 85 cases of gas
cys‘ts, out of which 557 occurred in
patients with peptic ulcers and 837 were

associated with varying degrees of intesti-
nal obstruection.

We believe that the most reasonable
explanation for the condition is the
mechanical theory, in which the lympha-
tics are involved in the dilatation. (This is
supported by the resemblance of the lining

of some of these cysts to endothelium).
Some 1nﬁammatory reaction was seen in
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the wall of the cysts in both cases. The
difference in the composition between the
cyst contents and the intestinal gas may be
due to the fact that they are not in constant
communication with each other and the
encysted gas may undergo changes,

SuMMARY

1. Two cases of gas cysts of the intes-
tine are reported.

2. The diagnosis is discussed.

3. The etiological factors are discussed
and the mechanical theory is favoured.
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sts of the intest;

PARATHYROID ADENOMA

(Report of a case)

by V. BALASUBRAMANIAN, Madras.

Hyperparathyroidism is a cond.ition qf
great interest since the clinical picture is
an interesting confirmation of our know-
ledge of parathyroid activity.

While the classical picture ma}(es diag-
nosis of this condition easy when its occur-
rence is borne in mind, many cases prqba-
bly go undiagnosed because of atypical
features. Thus we can have a case pre-
senting mainly because of fractures,
deformities or osteoclastomata and epulides.
Some cases come in mainly for renal symp-
toms and renal failure. There can be
various combinations of these two. Again
a patient may come for weakness, lassitude
and other general symptoms. The case pre-
sented here came mainly for general symp-
toms of weakness etc. Further in this
patient, because of her having undergone
some operation, there was some difficulty
in excluding secondary malignancy.

Patient V, female aged 44 years was
admitted on 22-6-1954 for a complaint of
loose motions and pain in the back for a

month.

The history was that she suffered from
frequent attacks of diarrhoea for the 1a§t
one and a half years and that she had pain
all over the body especially in the back and
the head. She felt very weak and was
breathless on exertion.

She was operated upon one and a half
years before for mennorrhagia. The notes
of that operation revealed th_at total hyste-
rectomy with bilateral salpmgo-oophorec-'
tomy had been performed. The pathology
report on the removed organs was that
there were only fibromyomata of the uterus
but no malignancy.

She was the mother of three children,
The last child was ten years old.

Examination revealed a fairly Wel]
nourished individual but rather anaemic.

15

No abnormality was detected in th
abdomen; nor in the cardiovascular an
respiratory systems. There was limitatio
of the movements of the lumbar spine. Bu
there was no tenderness over the spine.

The following routine investigations wer
done :

Urine—nil abnormal.

Motion—semi-solid, ascaris and Trichuri
Ova present.

R.B.C.—2.7 millions|cu.mm.
Hb.—55%.

Blood picture revealed a normocyti
hypochromic anaemia.

X-Rays: Spine—showed sclerosis of the
vertebral bodies.

Pelvis—showed sclerosis of the bone
(Fig. 1).

Skull—showed a marked degree of fin
stippling of the vault and osteoporosis witl
a characteristic woolly appearance (Fig. 2)

Bones of the hands did not reveal any
changes.

The bio-chemical investigations that were
done are given in table I.

VDRL slide test was negative.

On 12-7-1954 under local anaesthesi:
open biopsy was done on the skull. The
pathology report was “ Osteitis Fibrosa’
(Fig. 4).

A diagnosis of hyperparathyroidism was
made and on 2-8-1954 under endotrachea
anaesthesia the region of the thyroid was
explored. On mobilising the right lowe:
pole of the thyroid, a tumour arising from
the right inferior parathyroid was dis
covered and was removed.
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Fig. 1.
Showing the sclerosis of the pelvis — the
only atypical feature.

Fig. 3.
Showing the return of the skull bones to normal
within a few weeks.

During the postoperative period, for the
first ten days the patient was rather dull
and melancholic and at times even dis-
oriented.

A biochemical check up was done after
the operation and the results are given in
table I.

The pathology report was °Parathyroid
Adenoma’.

The patient was discharged and asked to
come again for a check up. At the time of

) Fig. 2
Showing marked thinnin,

: r ng of t

woolly’ appearance and ﬁm:‘e st;;);\llilrt;gthe

Fig. 4.

:’og the replacement of the
activity, Us tissue and  osteoclastic

Bone Biopsy showi
osseous tissue by fip

discharge she w
mal state (Fig, 3‘;5. almost back to her nor-
She was readmitted on 7.11-1954 ang (he

biochemica] j ;
Investigatig
results are given in tablensl repeated. The

Discussion

Clinj
can ;)r:elc:;lyl‘ ough hyperparathyroidism
ture is lin‘sésy %lag?osed When the full I;ic
ent, often t o
chemical and rag en times, only the bio-

i .
the correct diagnos(;g,raphlc data lead us to

PARATHYROID ADENOMA

Fig. 5.
The adenoma.

Fig. 6.

i t
i hotograph showing
t.hlvI }cc:ﬁs' in an alveolar pattern.

he arrangement of
(about x 360)

. are seen in the
The earllt-':i)tf f}t‘:“%e:w‘ Skull and the

radiograpshs In the jaw the absorption .Of
Phalange . dura is considered character]s-

a . '
t_he 1:13:1n ;r}:e skull there is a fine mofttlmfm(;f]

he ult with alternating areas O hno ”

ctlhe vtir and osteoporosis. Also there
ensi

i ables. The changes
absorptlir;leofp}liglt:ntg};z :re cor.mideredbdiag-
moct m(Br:a\ilsfowd). They consist of a senc(;
nOStlic compact bone and the presence of
A tlleareas of decalcification, crenation o1
.:}r}r;a borders and < tufting ' of the termina

phalanges.
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Even with all these radiological findings
final confirmation comes only from the bio-
chemical changes. Elevation of the serum
calcium, increase in the urinary calcium,
low serum phosphorous, and an increase in
the urinary phosphorous are generally con-
sidered to be very characteristic.

The normal serum level is 9 to 10 mgm ‘%%
of calcium. A serum level of above 13
mgmY definitely points to parathyroid
disease. In the consideration of the value
of the calcium level one must bear in mind
the different forms in which calcium can
exist in blood. Because of this the protein
level has also got to be taken into account.
Where there is a marked hypoproteinemia
the total serum calcium will be low and so
the rise of ionic calcium will be masked. In
such cases a correction has to be made for
the low calcium protein level.

The serum phosphorous closely follows
the calcium level. The serum alkaline
phosphatase is something about which it is
difficult to be dogmatic. If the clinical and
radiographic features are in favour of a
diagnosis of hyperparathyroidism, then a
raised alkaline phosphatase is confirmatory.

A bone biopsy is often useful to confirm
and demonstrate the fibrous replacement
of the osseous tissue. It also helps to
exclude other conditions such as secondary
malignancy. In this case the possibility of
the condition being such a one, was enter-
tained and a bone biopsy was done to
exclude it.

The treatment of hyperparathyroidism is
almost always by surgery. Albright men-
tions that by a large intake of calcium one
could maintain even a positive calcium
balance. This apart, it is always safer to
employ surgery in these cases as the altered
metabolic state of the body predisposes to
metastatic calcification, nephrocalcinosis
and renal lithiasis.

Having decided upon surgery the next
thing is to decide the amount of para-
thyroid tissue to be removed.

If there is an adenoma arising from one
of the glands, only that gland is removed.
The rest are left behind. This is because
it is very unusual to have adenomata in
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the other glands. More than this, it is
always better to err on the safe side and
remove less of tissue than more of it. If
too much of the glandular tissue is removed
a severe form of tetany results — a condi-
tion more refractory to treatment than that
resulting from accidental removal of the
parathyroid during thyroidectomy.

If there is no adenoma and there is
reason to believe that one is dealing with
hyperplasia of the glands then three-
fourths of the total amount of parathyroid
tissue is removed.

Sometimes the parathyroid glands are
not found in their usual position in relation
to the poles of the thyroid gland. They may
be found behind the thyroid fascia or even
in the mediastinum. They may even be
embedded in the substance of the thyroid
gland. One must be prepared to dissect in
the substance of the thyroid to discover
the parathyroids. In cases where the
diagnosis is beyond doubt, a mediastinal
exploration is indicated. Walton has des-
cribed in detail the technique of such a
procedure and the various situations in
which the gland may be found.

It is very interesting to watch the pro-
gress of the cases after operation. While
clinical improvement may not be appre-
ciated for some time the biochemical fea-
tures alter quickly. The serum calcium is
the first to alter. In cases where the osteo-
porosis is marked the level of calcium not
only comes to normal but actually goes
below it. Even intravenous calcium fails
to keep the level at normal. The ‘hungry’
bones utilise all the calcium. If tetany
supervenes the immediate treatment is to
give parathormone — not calcium, as all
this is ‘sucked’ into the bones. If the
osteoporosis is not marked the serum
calcium does not fall below normal.

The phosphorous takes a little longer
time to come to normal. Then comes
alkaline phosphatase. The bones recalcify
within four weeks.

In our case the serum calcium went
below normal but came up after fifteen
weeks. By this time all the other levels
had come to normal.

Some cases exhibit
reason) symptoms
irritability in the
period. Whether
violent Biochemic

.(for an unexplained
_ like melancholia or
lm.mgdiate postoperative
ihxs }115 the result of the
: al upheavals in the sys-
tem is a  difficult th; ’

they come by " Ing to say. However

" normal.
exhibited such a stage. Our case too

fo:t }}:;S ell)'etlen Postulated that the stimulii
formatign P E;Sla May even result in the
often asso(') adengmata. Osteoporosis is
palrathvroidcmte;1 'Wlth.a stimulus to the
this pa'tient .the ::Cl.llst e possible that in
the oorhorectomy ultnopause caused by

resulted in 3 ge
xcr:::opausal Osteoporosis whic}:’eria;:;it(;
com ptenslatory hyperparathyroidism and th
ntual formation of an adenoma e
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Alk. Phos.
phatase 14KA 78 4unts. 9.8 12
unts unts un.;s
SummARry

A case of hyper ‘1
parathyr S : .
and treated successfully yroidism diagnosed

o is described.
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A CASE OF UNATTACHED RETRO

PERITONEAL NEPHROBLASTOMA

by M. S RAMAKRISHNAN and M. N. GANAPATHY, Madras.
y M. o

osing the typical histology

of Wilm’s Embryoma but occurring cor:x;
pletely outside the renal capsule ?n; !:Sar
ts o1 S
nces and very few repor .
00::;151‘ rl":ave been published. The following

is one such case.

Tumours discl

. |d was admitted
le child, 2 years O i ith

‘ Kamalg taff\'l:; Hospital, Madras on 7-4 :3954 Xglht

into the] int of abdominal swelling on e ooly

aidceo':fp 3mweeks' duration. 'tl'he ;‘»la;_tlent u;oti to

S 3 umo was .

child in the faméllr by the parents. The patient

y iratory complaint.

be growing rapi ly by
had no urinary © .

On examination the chil}t,id oShn:;:ed s?t usawt;lilmfn 022
the right side of the a . The' (Shtuatecsid ot

uadrant - ;
towards thedgllsl:enge?’ or tortuous veins over it.

i i a well-circumscribed
Palpatxo;;”reveale_d it to ‘::xpying it uppiz
e dran i tent crossing over

d to a certain eX 0
quac}rafatn tsi?i: It was further !'evealed to bent(ii::}y
the v eritoneal in situation but not e
mt'e]y :}e\g(;g‘ien. The surface of the swe!lmg \x?}?
ﬁllmgh and the swelling was not moving ith
e tion. The tumour was soft, and \l:lldpﬂuid
res;:}ra ;)ut‘ not trans-illuminant nor :l‘(l) d Buid
:l):llllc be elicited. Percussion showed the
to be dull in no

i icular area of reso-
te with no particu '
nce over it e intestinal sounds were easily
na
auscultated

all over the abdomen. N .
There was no other pertinent finding elicited in
the other systems.

Jnvestigations :
Total erythrocyte count — i
Haemoglobin percentage — 80 gms“ 2 per cent
Total leucocyte count — 8300 cells pe

Blood group — ‘0. . -

Plain X-ray of the abdomen —t— u; ;grxfsgmgse
ity corresponding to that of the ur s e ch
i the upper right quadrant (Fig. 1 (it
o :ir:zd slightly to the left s}de. The in
:I,::;:ws were all on the left side. -
Pyelography — showed nprmal T}e:xcrewgs of
hl- X'e {;7 min.) on the leftf‘?ldeé) ere
Lxecreytvion on the right side ( l.g. e

d on the above findings, 2 pr‘cire onal

.BBSC i u;; mesocolic cyst exerting press’b'lit er
dlagm}s,l?t okidney was made. The ]?(osstl i‘n 3:1 o
:)ht}erernrgetro-peritoneal tumours wr;re ep
and laparotomy was decided upon.

4.3 mil cmm.

On 9-4-1954, under Rectal Pentothal Sodium
supplemented by gas and oxygen the abdomen was
opened by a right transverse incision. A mode-
rately large pink, soft tumour was evident over
the right kidney, the kidney being implanted over
the tumour. No attempt to separate the small
kidney from the tumour was made since it was
considered a hazardous procedure at that time.
Hence Nephrectomy ‘along with the tumour’ was
done on the right side and abdomen closed in

layers. Patient had blood transfusion during the
operation.

The patient had an uneventful recovery. With
a histopathological report of a Nephroblastoma on
the specimen, the patient had post-operative
irradiation of 1620 r units in 43 days after which
it was discontinued due to intractable diarrhoea;
the diarrhoea stopped after the termination of
irradiation.

Path. report :

The morbid anatomy of the tumour disclosed it
to be an oval growth about 6” x 4” x 3” in size
weighing about 100 gms. The tumour was well-
separated from the small kidney which had its
own intact capsule. The pinkish tumour had a
smooth surface. Cut section of the tumour
revealed a homogeneous pinkish appearance with
definite lobulations. There were a few areas of
lz;emosrrhages but no calcified areas could be seen

ig. 3).

Histopathology :

Several serial sections were studied to facilitate
reconstruction, All the sections presented a similar
picture. The tumour was found to be composed
chiefly of undifferentiated mesenchyme (Fig. 6)
made up of uniform polyhedral cells with dark
staining nuclei and a generous acidophile cyto-
plasm. In places thess mesenchyme showed
attempted glomerular formation in the form of
proglomerules (Fig. 4). The epithelial components
were further represented by the presence of well-
developed tubules lined by tall columnar epi-
thelium (Fig. 5). The cells did not show many
mitotic figures. No representatives of the primi-
tive ureteric bud in the form of the presence of
dichotomous collecting tubules with blind ends
were seen in all the sections studied after diligent
search. Other structures found in the tumour
were the presence of smooth muscle fibres
(Fig. 7). No calcified areas were seen. Based
upon these findings a histological diagnosis of
Nephroblastoma, occurring outside the kidney
substance was made.
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Fig. 1.
Plain X-ray of abdomen. Note intestinal shadow
pushed to the left side and soft tissue opocity pro-
duced by the tumours seen in the right side.

Fig. 2,
LV. Pyelogram. Ng excretion of d

side. Norma] excretion on the left side.

Fig. 3. Fig. 4
Colour photograph of specimen, Note that the g

Area showing Py,
tumour is separated completely away from the owing ng]orﬂerules.
kidney. )

ye on the right
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A CASE

Fig. 5. Fig. 6.

ormed tubules. Area showing undifferentiated mesenchvme. .

Area showing well-f Comment :

iy, Sows "

Unattached retro-peritoneal nephroblas-
toma has been used to describe a solid or
partly cystic tumour which may occur any-
where along the posterior abdominal or
even thoracic wall. The adjective *un-
attached ’ is meant to imply that the tumour
is not connected with the kidney inspite of
its histopathological resemblance to that of
a nephroblastoma arising from the kidney
parenchyme. Since the tumour is believed
to arise from the remnants of the nephro-
genic tissue it may be found on either side
of the vertebral column from the 4th
cervical segment downward to as low as the
internal genitalis,

A

Since 1894 instances of retro-peritoneal
tumours unattached to but arising from the
remnants of the uro-genital apparatus were
reported in the medical literature averaging
less than one case per year. The patho-
genesis of these tumours is still contro-
versial. From a review of the literature

R howiggi;g’m'l(xsclc Lissue. and from a study of 17 of their cases
rea S
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Hansmann and Budd believed that there is
a general explanation for the genesis of
these tumours, namely that they take their
origin from the remnants of the embryonal
urogenital apparatus.

Brock, Brandt and Borst have recognised
instances of these growths which were
entirely extra-renal. This fact is explained
by the finding of extraneous dissimilar cell
nests, i.e., remnants of embryonic urogeni-
tal apparatus, during routine post-mortem
examination of cadavers. This evidence of
its origin may well account for the struc-
ture and diversity of the histological ele-
ments in these tumours in much the same
way as Nephroblastomas occurring in the
kidney substance.

In fact this idea concerning the etiology
seems to unify all the pertinent known
facts with regard to unattached retro-peri-
toneal tumours which otherwise would
require varied etiological explanation,

Nephroblastomas have been described as
arising from within the renal capsule,
though they may present outside after
secondarily rupturing the capsule.  Occa-
sionally Nephroblastomas of renal origin
have been said to occur outside the renal
capsule, though this is neither universally
accepted nor explained.

Nicholson in his monograph on the patho-
genesis of the Nephroblastoma which he
convincingly points out as a malformation
and not a tumour, emphasizes the role of
the components of the ureteric bud, as
organisers in the differentiation of the
nephroblastomas. He describes how the
nephrogenic vesicles surround the blind
end of the dichomotous collecting tubules,
and how the mere presence of these collect-
ing tubules lead to their further develop-
ment into glomeruli.

This tumour presents one curious finding
in that it looks as if there is differentiation
and development without the aid of the
organiser. The ureteric bud could not
have participated in this tumour which was
situated well away from the kidney;
neither were their representatives, namely
the dichomotous tubules, present in any of
the sections studied ; still the section pre-

sented the picture of a faj
- air] anced

stage of differentiation with tlye 2dvanc

of proglomerules and tubules, Presence

The diagnosis from other kidne d
retro-peritoneal tumours may be di%i aln
gspecially if the kidney fails to show -
tion as in this case. This is further c:ric;ﬁ-

ca i im;
ki;iiy.by their close proximity to the
The prognosis is somew
upon the degree of maligenal::;; iﬁ:)de ndent
the promptness and efficiency with l;]POn
the tumour is recognised and r which
Treatment follows closely along th el{nOVed.
the nephroblastomas arisingg fi ines o,
kidney parenchyme. In this cas om the
was fol}owed by irradiation, In Vie Surgery
prox.unlty of the tumour to the kiflw of the
its size, and difficulties of Sepal'atio:eg; atr}:d
e

table, the kidne
’ y Wwas
the tumour mass, removed along with

Conclusion :

The occurrence of
peritoneal nephroblasto
compared to nephrobla
the kidney proper, as
toneal tumours like N

unattached retyo.
ma is rare; whep
stomas arising from
also other retroperi
euroblastomas As a:

instance it may be cited
Gross have encountered Séhﬁt Ladd and
mas of the kidney ephroblasto.

. as o
outside the kidney. Pposed to 5 arising
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BIBLIOGRAPHY ON SURGERY

Bibliograpby is an important Tool which helpa the readers and specialists to know as to
what literature, books, artioleg. eto., have been published on a speoial subject. Bibliography given
below is an attempt to bring to the natice of surgeons as to what important books have been
published during the last five years. In its coostruction the entries have been arranged
.lphnbetipllly by the name of the author. Title of the book, edition, year of publication and the

pablishers have heen given.

Armstrong, K. F.

Bailey, H. H.

John Moneil.
Balman, Michasl Waldo.
Cigh, Joan Elizabetbh.

Christopher, Frederiok.

Winston.

others.
Boparvier, Jean.
Farqusarson, Eric Leslie.

deriok.

H. D.

Gould, Alired Pearce

Author Title Edn. Year Publigher
Aids to Surgical nursing. 5 195¢ Baillere, Tindall
' & Cox.
Baboook, William Wayne. Priciples and practice of 1954 Kimpton: Lon
Surgery. don . )
Demonstrations of physieal 12 1954 Bri ol i
gigns in olinical surgery. ristol : Wright
Demonstrations of operative 2 1954 Livingstone
Surgery. )
Bailey, H. H. & Love, Robert  Surgery for Nurses. 1954 Lewis.
r A sbort practice of surgery. 9 1955 Lewis.
Bowers, Warner Fremo::lt. Surgery of trauma., 1953 Lippincott,
ed.
Su.rgery and surgical nere- 8 1952 London Faber,
ing. '
Physiotherapy in some 1955
surgical conditions. : "
Minor surgery. 7 1955 Saunders, Lon-
| don,
Dauopby. Joho Euglsbert Physical examination of the 1953 Saunders
and Botsford, Thomas surgical patient. .
Edward, Harold Clifford. ed. Recent advanoes in surgery. 4 1954 Churahill.
Eliason, Eldridge Lyon & Surgioal nursing. 10 1955 Lippinocott.
Miracles of surgery. 1953 Eleck (London).
Text-book of  operative 1954 Livingetone
surgery. )
Faatherstone, Donald Fre- Sports injuries manual, 1954 London (Kaye)
Frantz. V. K. and Harvey, Introduction to surgery. 2 1951  Oxford U. P,
" " 3 1954 "
Elemgnts of surgioal diag- 3 1954 Bailliere, Tindall
nosis. Cox.’
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Author

Title

Grove, Ernest William
Hey.

Hand-Field, R. M. and

Porritt, Arthur Espie. eds.

Harlow, Frank Wilson. ed.

Herbert, Poter Andrew.

Horsley Guy Winston and
Bigger, Isaac Alexander.
Houghton, M.

Illingworth, C. F. W,

Liahey Clinie, Boston.
Ledlie, . R. C. B. and
Harmer, M.

Lowden, Thomas Geoffrey.

Me Bride, Earl Duwain.
Moroney, James,
Mosley, H. F, ed.

Nash, Denis
Ellison,

Oven, Gerald Hugh Camp-
bell.
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Frederie
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Powaer, Stephen,

Rochester, M.

Romanis, W. H, C. and
Mitchiner, P. H, -

Rose, W. and Carless A,

Sava, G. F.
Smith, Rodney. ed.

Stafford, Elward Stephen
and Diller, Doris.

Whittingham, H. E,

Woaodard, Chrristophe Roy.

Bynopsis of surgery,

Essentialg of
surgery.

Modern surgery for nurses,

Modern

. Surgiqal pathology.

Operative surgery.
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Text-book of Surgieal treat-
ment.

Surgical practice Vol, 9.
Aids to surgery,

A bandbook of Surgery,
Casualty Department.

Disability evaluation.

Surgery for nurses,

Text-book of Surgery.

Principles & practice of
surgieal nursing,

An approach to olinjcal
surgery.

Surgical technique  and

principles of operative
surgery,

Foundations of surgery,
Surgical technique.

Operating room technique,

Science and practice
surgery,

Mauuasl of surgery.

of

A surgeon remembaers,
Progress in Clinioal surgery,

A text-book of surgery for
Nurses,

A BC of first aid treatment,

Sports injuries,

Edn. Year Publisher
14 1954 Bristol : Wright
4 1951 Livingstone.
1954 Heinemann
Medical books
2 195¢  Kimpton. ]
6 1953 Kimptoan.
2 1952 Bailliere, Tindall
& Cox.
4 1952 Livingstone,
1951 Saunders.
1952 Bailliere, Tindall
& Cox,
1951 -
1955 Livingstone
Loundon,
5 1953 Lippincott.
2 1959 Livingstone.
1952 Kimpton
Loodon: Edward
Arnold
1953 London :
Churchill,
1953 Kimpton,
1954 Livingstone,
19:1 London : Heine-
maon Maedioal
Booka.
4 1953 Saunders,
9 19592 Churehill,
18 1952 Bailliere, Tindall
& Cox.
1953 London : Faber.
1954 Churchill.
2 1954 Saunders,
5 1953 London : Red
Cross Sooiety.
1954 London :
Parrisb,
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THE XVII ANNUAL CONFERENCE

Annual Conference of the Association
ofTél:rg)ng of India will be held on the 29th, 30thl
and 31st December, 1955 at Amritsar. The General
Body meeting will be held on the last day of the
Conference, i.e. 31st December, 1955. The 'meen::dgs
of the Editorial Board and the Governing Body
will be held in the evening on the 28th December,
1955. All members are requested to attend.
Details regarding arrangements for thg Conference
and accommodation at Amritsar during the Con-
ference can be had from the Local Secretary,
Dr. S. S. Anand, FRCS, FACS., FCCP,
35, The Mall, Amritsar.

At the Conference the following subjects will
be discussed :—
1. Surgery of the heart and great vessels—
Opener : Dr. P. K. Sen, Bombay.

Seconders : Dr. S. S. Anand, Amritsar.
Dr. A. K. Basu, Calcutta,

wlous disease of the Spine—

berc
= er : Dr. B Mukopadhaya, Pe'xtna.
2ep§:nder .: Dr. K. S. Grewal, Amritsar.

3. Urinary Calculii—
. Dr. L. B. Joshi, Poona.

i Krishnamurthi, Madras.
*®

Seconder : Dr. M.
L]

*

Besides these, a few “ Short Papers” will be
read at the Conference.

Subjects for discussion at future meetings

18th Meeting :
1. Cancer of the Lung—
Opener : Dr. A. K. Basu, Calcutta.

2. T-Iyposmdias—
Opener : Dr. R. N. Sinha, Patna,
Seconder : Dr. R. N. Sharma, Lucknow.

3. Spinal injuries particularly of the cervical
region—
Opener : Dr. H. K. Sarkar, Calcutta.
Seconder : Dr. A. K. Saha, Calcutta,

19th Meeting :
1. Non-malignant Stricture of Oesophagus
by Dr. Subrata Banerjee, Calcutta.

2. Surgery of Intracranial Vascular Lesions
by Dr. B. Ramamurthi, Madras.

3. Genito-Urinary Testis
by Dr. E. J. Borges, Bombay.
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TETRACYCLINE is a very
’ potent wide-spectrum antibiotic,
whose antimicrobial activity
is unsurpassed and covers almost
all the Gram-positive and
Gram-negative pathogens, spirpchetes,
protozoa, rickettsiafc apd larger
viruses. Chemically, Tetracycline 1s.closely
related to chlortetracycline and
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similar antibacterial
spectrum. Therapy with tetracycline is,
however, much more advantageous,
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more stable in the blood.
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Tetracycline Fortified capsules
containing Tetracycline HCL
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Tetracycline Intramuscular
Injection containing Tetra-
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ers to the Government and other Hospitals of West Bengal.)

Always available from :
zar Street, CALCUTTA-12
1—- . ; L“ Managing Agents:
"+ ZVNPEOAUL & FRIENDS

rMNS S 7S ﬁz_ (Dr. BIMAL PAUL)
N.B. On sending cutting ofthis dd

(Phone: Bank 7417)

vertisement to us, readers will get a Iree sample of Plaster of Pari
ris

]

Sensational @ﬂ"ers

(CHLORAMPHENICOL) from

PHIAL OF 12CAPS X 25bM6,

e GOVT. SURPLUS $To(s

PALMITATE

of

Hospital Equipment, Sargica]

inst
Satures, Dressings and Snl:nsd:::““’

avatlable from
IT 1S MOST

A.
RELIABLE 5 ECONOMICAL e & Compay
IN THE TREATMENT OF . awrl Dazaar, Delhi-6,
VARIOUS BACTERIAL INFECTIONS -
SAMPLE & LITERATURE ON REQUISITION

SOLE /MPORTERS FOR INDIA :
AMARCHAND SOBACHAND, MADRAS.3.

Price List o0 request

WILLY RUSCH K.G., Rommelshausen, Near Stuttgart (W. Germany)
— Since 1885 —
Oldest Established leading Manufacturers of High quality

RUBBER and *RUESCHELIT” (Plastic) INSTRUMENTS

For: Urology Bronchography Thoracic Surgery

Angiocardiography, Intestinal Intubation, Anaesthesia.

Large variety of Catheters, elastio surgioal instruments and surgical rubber goods
for Hospitals and Nursing Homes.

Inspect them on the next Annual Surgeon’s Conference—Display at AMRITSAR.
Distributors & Stockists :—

B. MOHANLAL & CO.

418, Kalbadevi Road, BOMBAY - 2.
Factory Representative: THOMAS SUCK, P.O. Box No. 1414, BOMBAY-1.

——

S

Germany's outstanding quality—

SURGICAL INSTRUMENTS for GENERAL SURGERY
Including E.N.T. and THORACIC SURGERY

are of Highest Quality, unrivalled finish and are moderate in price.

They bave besn shown several times in the Amnual Indian Surgeon’s Conlerence—
Exhibitions and are much approved by the Profession.

Inspec: them on the next Anoual Surgeon’s Conoference—Display at AMRITSAR.,

Stockists & Distributors of W. & S. India

B. MOHANLAL & CO.

418, KALBADEVI ROAD, BOMBAY -2
Factory Representative: THOMAS SUCK, P. B, No. 1414, BOMBAY-1.




| THE INDIAN
l JOURNAL OF SURGERY
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IN ANAESTHESIA ...

EDITORIAL BOARD

CHAIRMAN
K. G. PANDALAI (Madras)

Jt. EDITORS
C. P. V. MENON (Madras)
S. R. JOGLEKAR (Bombay)

MEMBERS
* AM (Lucknow) R. H. BETTS (Veliore)
- WITH K. ; l;fNERJI (Calcutta) K. S. GREWAL (Amritsar)
‘INTRAY Al' L. R MIRAJKAR (Bombay) M. V. RAMANAMURTI (Mangalore)
ok e SODIuM VR Lucknow) A. K. BASU (Calcutta)
THOPENTONE s0mue B. sN‘ANAND (Amritsar) V. P. MEHTA (Bombay)

+ the most COnvenient, ff s, R. KHANOLKAR (Bombay) C. L. MODI (Hyderabad)
rapld agent for indycy; ellective and BALAKRISHNA RAO (Gwalior) R. MAHADEVAN (Madras)
of anaesthesija on g ]I:IGAM (Nagpur) D. S. IYER (Madras)

g S, N. MATHUR (Lucknow) A. E. DESA’ (Bombay)
‘FL - % 1hi) S. P SRIVASTAVA (Agra)
TLAXEDIL’ S. K. SEN (Delhi

CALLAMINE TR'ETHIQmos i

- the medium.acting EDITORIAL SECRETARY
synthetlc .Muscle relaxant
WA brad Megicat Progycrs C. S. SADASIVAN (Madras)

Detaited literaryre vailabie
on request )
@ :“A"\""cn RED 8y S
& BAKE
maresrs " Lo DECEMBER, 1955.
o e W
copptis M
"IH:TEI,:\flbmaommimnoz::':t:m;pgu!;"cu:' NAVAleu.momuo OMBAY CALCUTTA CAlHar
FL;X:;DI:'“B:’:Q): of 10 x 2 c.c. ampoules, MADR4s - NEw DELM, QUARTERLY

Phoiograph by courtesy of Bartrom Mills Circus Ltd.

Annual Subscription Rs. 16 (Inland); Rs. 18 (Foreign)
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FOR

ANAESTHESIA

Evipan Sodium

(sodium salt of N-methylcyclohexenyl-methylbarbituric acid)
Available in boxes of :

3 dry amps. of 0§ g.

= 25 dry amps. of 05 g

BA¢ER I dry amp. of | g
S 25 dry amps. of | g

) « with sterile distilled water.

LEVERKUSEN, GERMANY.

Sole Importers in India: GHGWG“LE & cﬂ-g (“l"ﬂ) I.Tn,

P.O. Box 1478, Bombay 1.
Branches :
P.O. Box 8943, Calcutta 13, P.O. Box 1743, Madras |

\ 1/9/ul
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)
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or other products liable t6"produce
untow'ar‘d7"p08t-ar}aé_éthe‘§;‘c‘dﬁhﬁ

el .

B.C.P. W. -
"SURGICAL DRESSINGS"

9 We have the largest and most up-to-date plant in lu&ig n
for manufacturing Surgical Dressings ‘ »

4 Only best and pure raw materials are used

1 All BC.P.W. Cotton & Gauzes are issued in sterile
condition ¢ - . . .

ABSORBENT COTTON ROLLED BANDAGE ~ MOIST GAUZE
Plain and Medioated - .On A.R.P. Basis Boric & Iodoform

— Packed in Sterile Glass Jars
ABSORBENT GAUZE

——

& DA )

: - . o Plain and Medicated
Bengal Cliemical’ and Pharraceutical Works; [q.

ae

S FCEES S VESEE SEI PESEN SEEIN SETEEN 1R e * oo

L —— Y
Printed by Mr. G. Raghavan at The Huxley Press, 114, Armenian St, G.T
jshed by Dr. A. VENUGOPAL, Secretary, » Madras, and
Pnblm' P‘;’ommanee High Road, Madras 10,Mmﬁ:; ‘;'us‘“l’loom,
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